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FOREWORD

This edition of BNL 325, Veutron Cross Sections, takes on a new identity.
Previous editions presented in compact form a summary of the complete
store of the neutron data files. The increase in the volume and detail of neu-
tron data since the second edition of BNL 325 published in 1960 and its sup-
plements published during 1964-1966 makes a wide distribution of a com-
pendium of all neutron data in ready reference form impractical. Furthermore,
those wishing current knowledge of available data clearly must supplement
published compendia by material available from data centers upon request.
This new edition of BNL 325 aims at providing those portions of neutron data
that are considered to be of prime importance and best suited for inclusion in
ready reference form.

However, many of our users have need for an up to date complete and de-
tailed compendium of all data on resonance parameters or cross sections such as
was found in former editions. These are available on a per demand basis from
NNCSC (or your regional daca cenler - see map on last page) as requests. On
the following pages are examples of such requests:

1. Interleaved and grouped resonance parameter data and recommended
quantities. Quantities are in the form cited by the author.

2. Interleaved and grouped resonance parameter data and recommended
quantities. Quantities are converted to a standard representation, such
as gFn, whenever possible to facilitate intercomparison.

The above are based upon a library of150,000 resonance parameters.
3. Listings of CSISRS Library entries which include bibliographic ab-

stracts in addition to the data,
4. Detailed graphical representation of cross section data with ail data

shown in reasonable detail.
In addition other types of requests are filled for both human and computer
readable representations of neutron cross section data.

These are based upon a library of over t £50,000 cress section points.
This edition, significantly aided by computer techniques, consists of two

volumes: Volume 1, thermal cross sections, resonance properties, resonance
parameter.-, and bibliography: and Volume 2, curves and bibliography. As in
previous editions, recommended values for thevmal cross sections and reso-
nance parameters, eye-guide curves, and references to all data are included.
Material was selected so as to avoid an undue increase in size or reduction in
readability.

Editions of BNL 325 have been widely used and are frequently referenced.
We hope that this new cditbn continues to be a prime source book and that
together with new and varied material obtainable from data centers, it will sat-
isfy the needs of both the casual and serious user of neutron cross sections.
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NOTATION km

I
i

The following Is tt talsle ef dtfiniiinits of tjaaninte used in rite present £
««iino» of BNIL 325. A quantity with a superscript e indicates that tt is caieu- *
tated frem n^onanee: parameter tofermaiton or related

ttm s nmsmn ra«liaitv« aijJttire «ess seesten.
s* sa ' ' fee" netiucm scattering crass sseifen.
*»„„ s: iseuiwi't tToss station far alpha |Mtruete eHnssitm.
efrJj a cross seetton far prtiion ctntssten.
<t,lf = Iktion cross scsnioti,

ahior pt.tOR er««s section.

A, s tma
iWi = aatterew scatterhig ampittudb (btiundt), a complex qmamtfy sometimes

referred to in ikeratwre as b.
» = trp + m, «jjal number of neutrons emitted per ten; ^ is the number

of delayed itotirons per fission.
Pp = number of proujpi neutrom einissed per fission.
»tp — nujnber of prompt neunrons per spontaneous fission.
7} ss u(o{ /«„) s intntber of neutrons emitted per neutron absorbed,
a = a.f/O( sx capture to fission cross section ratio. At a neutron resonance,

this is equivalent to Ty/tV

It. ItesMiwtat Proptftin

Iy = radiative capture resonance integral.
lf = fission resonance integrat.
Ia = absorption resonance integral. For fissionable nuclei, I a =I v +I r -
I() = proton emission resonance integral.

t D; = mean observed level spacing.
R' = potential scattering radius.
50 = {g lVl / iD 0 } = s-wave neutron strength function.
51 = !gIV)/3f D1* = p-wavc neutron strength function. For brevity, So

and Si are given in units of 10~ *.



111. ftaonsna fctemeter lotto

A quantity enclosed by parentheses ( ) or square brackets [ ] indicates that
it is assumed nr preferred respectively.

The recommended widths are R-matrix
derived parameters Tor Z < 2 8 and arc
single-level Breit-Wigner parameters for
29<SZ unless otherwise indicated.

The widths are generally expressed in the
laboratory coordinate system unless other-
wise notes'.

Eo = resonance energy.
J" = total width of resonance at E».
1",, = neutron width at E«.
Fv = radiative width.
ra = ry+rn+re.
Ta = alpha width at Eo.
I'd = deuteron width at EQ.
f{ = fission width. Positive and

negative signs associated with this quantity are interpreted as follows:
pairs of resonances with fission widths having the same sign interfere
destructively while pairs with opposite signs interfere constructively.

l'n = fission width in channel number 1.
1*13 =•. fission width in channel number 2.
F,, = proton width at Eo.
Do = peak cross section at En.
ro° = I'n \/i eV/Ep = reduced neutron width at 1 eV for s-wave neutrons.
I V = Fn \/l eV/E[I +(I /k 2 R 2 )J = reduced neutron width for p-wave neu-

trons.
rV2P| , = reduced neutron width in R-matrix formalism.

P, = neutron penetrability for a specified orbital angular mo-
mentum of the incoming neutron,

k = 2n/\ = wave number.
R = nuclear radius.

neutron separation energy for the compound nucleus A + 1 . These were
generally adopted from Wapstra1; if more accuraie values derived
from (n,y) measurements carried out with Ge-Li detectors were avail-
able, they were adopted,
spin of the target nucleus; superscript on I indicates the parity.

i+i+a.
orbital angular momentum of the incoming neutron.

Ya2 =

1*
J
i

g = (2 J + 1 )/[(2s-h 1 )(2I + 1 ) ] = statistical weight factor. For neutrons, the
spin s = '/a so that g = ( 2 J + 1 )/[2(2I + 1)].

%Abd = percentage abundance of isotope. These are generally taken from
1973 Chart of the Nuclides (N. Holden & F.W. Walker),

a = (as in 2agFn) fractional abundance of isotope.

XI



CONSIDERATIONS INVOLVED IN THE RECOMMENDATIONS

INTRODUCTION

The aim of the following survey is to present (1) the various considerations
employed in the assessment of the experimental data and (2) the relationships,
methods, and principles that have been useful in arriving at the recommended
parameters. This survey is not intended to be an exhaustive review of the field
of neutron physics. For comprehensive and detailed reviews the user may con-
sult any of the excellent articles or books on the subject.2"6

I. THERMAL CROSS SECTIONS

A. Capture, Absorption, Fission, and Total Cross Sections.

The total neutron cross section can be written as the sum of partial cross
sections:

(1)

Because of its simplicity and widespread use, we present here a description
of these cross sections in terms of single-level Breit-Wigner parameters. For an
isolated resonance, one can write

1 / 2 CT- (2)

*.w* (3)
2

where y=-p- (E — Eo),

„ 4^2Srn 2.608xl0yA+i\2 grn
0o=4w*° V = E(eV) {-AT) T - • (4)

Expressions similar to that for oY can be written for Of, aa, and ap.
Some of the factors considered in the recommendation for the thermal cross

sections are the following:

XII



1. The resonance centnbvsiwn to the capture and fission cross sessions at a
neutron energy of 0.0253 eV is calculated from the rescnance parameters. If
neutron-bound Jevels are not required to account for the dtacrepancy between
measured and calculated values, reasonable adjusiinenss are made in either the
resonance parameters or the thermal cross sections (depending on the accu-
racy of the measurements) in order to achieve consistency. Id some cases suf-
ficient information is available to warrant a calculation for the parameters of a
bound level. When a bound level contribution is required to account for the
thermal cross section, this is indicated in the resonance parameter tables. The
parameters of a bound level are net unique and should be considered as a
means for providing a description ©f the cross section at low neutron energies,

2. In a few cases, we have employed the isomeric ratio (ratio of the activa-
tion cross sections leading to the ssomeric and the ground state) as an aid, either
to calculate one of the partial activation cross sections, or to test the consistency
af measurements. The target isotopes 82Kr and 8*Kr provide a good example.
The isomeric ratio for 84Kr is eKpcrimentally determined to be 2.14 (see page
B/96). Assuming diat the y-ray multiplicities of 83Kr and 85Kr are approxi-
mately the same and that ths respective spins of the ground and isomeric states
are identical for 83Kr and 8flKr, then one can calculate the activation cross sec-
tion leading to the ground slate of 83Kr: oT«s=oy

M/2.l4=9.3 b. As a result the
total capture cross section of 82Kr is 20.0±9.3 b, which compares favorably
(within the error limits) with the one available single measurement: ay=45
±!5b .

3. In addition to the general requirement that the sum of the partial cross
sections should be equal to the total cross section, the values of a, tj, and v tilt
the fissile nuclides are constrained to fit the following relationships:

A consistent set of values was sought in the analysis.
In the rare-earth region and for elements in the ionic state, such as oxide

samples, one must take into consideration the interaction between the mag-
netic moment of the neutron and that of the ion. Such an interaction gives rise
to a paramagnetic cross section which has the form7

where e2/mc2 is the classical electron radius, y is the magnetic moment of the
neutron, /t is the effective magnetic moment of the atom in Bohr magnetons,
and F is the neutron scattering form factor. The paramagnetic cross sections
can be determined from an analysis of the total cross sections. Recommended
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values for apm arc given in the present edition of BML 32S and they range, for
example, from 26 b for Er to 5 b for Yb.

I . Cufwirrt Scattering Amplitud*.

The coherent scattering amplitude can be measured by the techniques of
diffraction, refraction, and reflection of neutrons. Very recently, specialized
methods such as the Christianssn filters8 and Pendcllosung effect" have been
developed which give highly accurate values of the coherent scattering ampli-
tude. It can also be calculated from the resonance parameters.

The coherent scattering amplitude for slow neutrons ( k R « I) is given by

The summation is carried out over resonances j of the same spin. The term
R' is sometimes referred to as the potential scattering amplitude. In most cases,
|Ej| » | r j | and jEjj » | E j ; then ae(ih reduces at thermal energies to the simple
form

acOh=R'- £ ^ , (9)

where

However, in the case in which a resonance is located close to thermal energy,
the complex part of the coherent amplitude is not negligible (e.g., in l l 3Cd).
For nuclei with nuclear spin 1^0, s-wave neutron capture leads to two com-
pound states, with spins l + 'A and I — lA. Then a coherent scattering amplitude
is associated with each of these spin states. In addition, one could generally
allow for a spin dependence of R'. Under these conditions, the resultant total
coherent scattering amplitude becomes

acoh=g+a++g-a_, (II)

where g+ and g_ are the statistical weight factors for spin states I + Vz and
I — Vz, respectively, and are given by

I

The coherent scattering cross section is given by

fcoh =4*ra2oh = 4w(g+a++g_a_)2. (13)

The total scattering cross section is the sum of the coherent and incoherent
cross sections and is related to a+ and a_ by the following relation:

| 2. . (14)
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With ihe aid of Eqs. (] 3) and (! 4), one can calculate the spin incoherent cross
section:

c,w.{spin)=4ffg+g-.(a+-a_)2. (15)

Nate that the incoherent cross section is identically zero if a+ =a_ and in
this case, as n d ! as for nuclei with 1=0, the total scattering cross section is
equivalent to the coherent scattering cross section; i.e.,

In general the most direct way of determining the amplitudes for each spin
state is to use polarized neutrons and polarized targets. For example, such
measurements have been carried out on cobalt by Ito and Shull.10 For this
isotope the tola! scattering cross section is attributable largely to spin inco-
herence.

In the previous discussion, we did not take into consideration the effect of
istrtopic incoherence on scattering. This can be treated in a similar manner as
spin incoherence. If the fractional abundances of two isotopes in a sample are
ft and fa and their coherent amplitudes arc ai and 32, then it follows that

0in(.(!sotopic)=4fff[f3(ai- a*)2. (17)

The best example of isotopic incoherence is afforded by nickel.
Finally, we would like to point out that the recommended values of acoh

presented in BNL 325 pertain to bound nuclei in a crystal lattice. The scat-
tering amplitude for a free nucleus is related to the amplitude for a rigidly
bound nucleus by

(free) = ^ - j - a c o b (bound). (18)

We would like to point out that Eq. (8) in addition to providing us with a useful
means for checking the consistency of the variables (when measured indepen-
dently) was also applied to deduce one of the parameters when the others are
known. For example, when information on the resonance parameters of neg-
ative and positive energy resonances is available, then R' was obtained from
Booh-

Extensive use has been made of this relation in the evaluation of the param-
eters in the thermal energy region.

I I . ftBONMKE PROPERTIES

A. Resoname Integrals.

The epicadmium dilute resonance integral for a particular reaction OR(E)
(ov, Of, aa, an, 0P, ax) is expressed by the relationship
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where Ec is determined by the cadmium cutoff energy, which depends on the
cadmium thickness. We have assumed that the cutoff energy, Ec, equals 0.5
eV. It is assumed that the dE/E neutron spectrum is not perturbed by the ab-
sorbing material. Explicit expressions have been derived by Story11 for the in-
tegral for the case in which the cross section is represented by a Breit-Wigner
shape. However, if the resonances are not located close to Ee and the cross sec-
tion is described by a sum of single-level Breit-Wigner contributions, the reso-
nance capture integral (in barns) can be approximated by the very simple
expression

| ( ^ ) 2 l i J (20)

where the summation is extended over resolved resonances and all units are
expressed in eV. Similar expressions for the resonance fission integral could be
written. The contribution to the resonance integral from the unresolved energy
region has been treated by Dresner.12 The 1/v contribution to the resonance
integral for a cadmium cutoff energy of 0.5 eV is given by

Iy(l/v)=0.45ay (0.0253). (21)

The capture and fission resonance integrals have been computed for each iso-
tope from the resonance parameters and have been compared with measure-
ments. If large discrepancies exist between measured and calculated values,
these cases have been brought to the attention of the user. Finally we would
like to point out that the bibliography relating to resonance integrals is com-
plete only for isotopes with Z^90.

B. Determination of the Potential Scattering Radius.

For s-wave neutrons (£=0), the scattering cross section in the single-level
Breit-Wigner approximation can be written in the form

as(E)=4w(l-g)(R')2 Tn/2 , R' (22)

In an energy region away from resonances, the above expression reduces to

as(E)=op=47T(R')2. (23)

ap is the potential scattering cross section, and R' is the potential scattering
radius, which is related to the "nuclear'" radius by the relation

R'=R[1-R°°], (24)

where R°° describes the effect of distant levels located outside the investigated
energy regions. R' is determined by carrying out a shape analysis of the total
or scattering cross section over an extended energy range.
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In addition, we derived R' from accurate values of the coherent scattering
amplitude, provided that the contribution of positive and negative energy res-
onances is known. The recommended potential scattering lengths are plotted
in Figure 1 and are compared with the "nuclear" radius R = 1.35A1/3 and
with the optical model calculation based on the Buck and Perey code.13 The
optical model potential parameters used in the present computation are the
same as those employed for the derivation of So and Sj. Note that the present
calculation describes well the behavior of the experimental data and in par-
ticular the oscillation of R' with A. The scatter of the experimental points
around mass number A= 150 is indicative of the problems associated with the
determination of R' in the rare-earth region, where the samples used are in the
oxide form. This results in large corrections due to water absorption. Experi-
ments with metal foils are required to improve the experimental data in this
region.

There are indications that R' depends on the spin of the compound state.
In the study of the total cross section of 51V, Firk et al.14 reported potential
scattering lengths of 7.5 and <5 fm for J =3 and 4 resonances, respectively.
By applying the method of shape analysis to the transmission data of 59Go,
Morgenstern etal.15 derived R'=4.9±0.5 fmfor J = 3 resonances andR' = 5.8
±0.5 fm for J = 4- resonances. It is interesting that these results, when com-
bined with the polarization data and the resonance parameters of positive res-
onances, indicate that the contribution to the thermal cross section of 59Co is
largely due to one or more bound levels with spin 3.

C. Average Level Spacing and Level Density Formula.

The spacings between neighboring resonances drawn from the same popu-
lation (same spin and parity) obey the Wigner distribution:

. (25)

where D is the spacing between adjacent resonances and (D) is the mean
level spacing for the same spin and parity. Note that this distribution describes
the "level repulsion effect"; i.e., small level spacings are unlikely to occur.The
available experimental data agree well with the Wigner distribution. Inter-
mediate structure (e.g., subthreshold fission effects) would lead to significant
departure from these statistical distributions. An estimate of the error on (D)
was derived from the distribution of spacings and is given by the relationship

(
where N is the number of spacings.

Following Reichel and Wilkins16 and Muradyan and Adamchuk,17 the
most piobable value of spacing, D*, can be calculated by using the method of
maximum likelihood. The result is
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wiiere M = N ~ 1, and Dj is the nearest level spacing.
The level density formula derived on the basis of the Fermi gas model is ^

^ (28) &

where U is the effective excitation energy, a is the spin cutoff factor and a is the
level density parameter. Note that for the case J(J + 1)<2CT2 (for example,
when o = 3,1 < 7/2) the level density would be proportional to 2J +1 and the
spacing is (D)ocl/(2J + 1).

D. s- and p-Wove Neutron Strength Functions.

The s- and p-wave neutron strength functions are defined by the following
relations:

(grg) SgC (

where the summation is carried out over N resonances in an energy interval
AE, and {D°) and { D1) are the mean level spacings for s- and p-wave neu-
trons, respectively.

The error on the strength function is estimated from the relation (2/N)1/2So
(which is an asymptotic approximation for large N) based on the Porter-
Thomas distribution of reduced neutron widths. For a limited number of res-
onances, Muradyan and Adamchuk17 and later Slavinskas and Kennett18

took into consideration the distribution of reduced neutron widths to calculate
the most probable value of the strength function and the associated asym-
metrical errors. Recently, Liou and Rainwater19 have applied the Monic
Carlo method to solve for So (and Si) and their errors.

These quantities are important because of their use in the calculation of
average cross sections in the unresolved energy region and because of the sig-
nificant role they played in the development of the optical model. The rec-
ommended s- and p-wave neutron strength functions derived from the indi-
vidual resonance parameters and from average cross sections are plotted in
Figures 2 and 3 and are compared with an optical model calculation based on
the Buck-Perey code. The optical model parameters employed in these calcu-
lations are Vo=41.5 MeV, Vso = 8 MeV, surface absorptions WD = 5.4 MeV,
and rsp = 1-35 fm. Note that the minima at A = 100 in the s-wave strength
function and at A = 50, 190, in the p-wave strength functions are not well re-
produced by the calculations. Refinements such as the influence of i ntermediate
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structure had not been taken into consideration in the calculation. There is
mounting evidence that doorway states, such as 2-particle 1-hole states, play
an important role in determining the magnitude of the strength functions.

The first success of the optical model was achieved by Feshbach, Porter, and
Weisskopf,20 whose calculations showed that the "cloudy crystal ball" model
qualitatively described the general trend of the experimental data. Subsequent,
more accurate, measurements, particularly around A= 155, demonstrated that
the peak around A = 155 is in fact split in two. Chase et al.,21 by including
deformation of the nucleus in the optical model parameters, adequately de-
scribed the splitting of the peak at A= 155. Moldauer22 accounted for the deep
minimum at A =100 in the s-wave neutron strength function by concentrat-
ing the imaginary part of the optical potential outside the nuclear surface.
Considerable effort was devoted by the Saclay group23 to a search for a spin
dependence of the strength function. However, to date, there is no convincing
evidence for a spin dependence of the strength function.

Much experimental and theoretical effort was concentrated recently on the
study of the variation of So with isotope number. The first observation of a
general decrease of So with A was reported by Fuketa and Harvey24 for the
tin isotopes. This behavior was accounted for by Shakin25 in terms of the 2p-
lh or doorway state model. Studies in the 4-s giant resonance by Fuketa and
Harvey26 for the Hf isotopes and by Mughabghab and Chrien27 for the Dy,
Er, and Yb isotopes revealed the same systematic trend for the even-even tar-
get isotopes. A possible explanation for this behavior can be based on Lane's28

isospin potential:

V(isospin) = V • T —^ ,

= ( N - Z ) ^ - (for neutrons), (31)

where 7 and T respectively describe the isobaric spin vectors of the incident
particle and the target nucleus with mass number A.

In extensive investigations of the Te isotopes, Tellier et al.29 showed that
these isotopes manifested the same trend as the Sn isotopes. By including the
Lane potential in the absorptive part of the optical potential (Vi—»Wj) and
by using coupled channel calculations (Tamura's Jupitor Code30), Newstead
et al.31 were able to fit the experimental data for the Sn and Te isotopes with
reasonable values of Wi.

Finally, a new approach to this problem was taken by Nikolenko.32 By in-
troducing neutron pair correlations in a superconducting model, Nikolenko
was successful in describing well the behavior of the strength functions of the
Te and Sn isotopes.
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Figure 1. Variation of R' with A. The solid curve is based on the vibrational
rotational optical model with parameters Vo = 43.5 MeV, rsp = 1.35 fm, Vfi0=8
MeV and surface absorption WD = 5.4 MeV.

I I I . INDIVIDUAL RESONANCE PARAMETERS

The level widths are generally determined from a shape or area analysis of
the reaction cross section, with use of certain formalisms, described in Refs. 2-
5. For fissile nuclei, the various resonance reaction formalisms were recently
described by de Saussure.33

The general considerations that were taken into account in the recommen-
dation of the width of the resonances are the following: (1) resolution, (2) sam-
ple thickness, (3) type of measurement, (4) isotopic enrichment, and (5) type
of analysis. In addition, charged particle reaction data such as (d,p) and in-
verse reactions such as (Y>n) and (a,n) reactions were also considered. In some
cases radiation widths have been calculated in the framework of the statistical
and valence neutron models and comparisons made with measurements. In
the recommendations of spins and parities, clear-cut decisions have been made,
depending on the merit of the methods. The different techniques of spin and
parity determinations have been reviewed and assessments have been made.
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Figure 2. s-Wave neutron strength function. The parameters
of the optical potential are the same as in Figure 1.

A. Determination of Spins of Neutron Resonances

A knowledge of resonance spins is required for studies of (a) the distribution
of level spacings or of level densities; (b) spin dependence of die strength func-
tion, average radiation widths, fission widths, and average reduced neutron
widths; (c) Porter-Thomas distribution of partial radiative widths; (d) valence
neutron predictions, and (e) channel theory of fission. Because of these and
other considerations we outline, briefly, the various methods for determining
the spins of neutron resonances:

1. Total Cross Section Measurements.
The peak cross section of a resonance is expressed by

(32)

for resonances with r n ^ > r y , CTo=4wX2g. Hence, an experimental determina-
tion of the peak cross section a0 and the resonance energy Eo establishes the
spin of the resonance. This method is used extensively in the mass region
A<60. Additional spin assignments have been made in BNL 325 from total
cross section data on the basis of this relation.
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Figure 3. Experimental values ol p-vvave strength
functions compared with predictions of the optical model.

In the heavy mass region and for nonfissile nuclei where the condition
r n » F is no longer applicable, one could carry out a shape analysis of good
resolution transmission data to extract gFn and F values. With the aid of the
relationship

(33)

one could determine the spin.

2. Scattering Measurements.
In a scattering measurement, the scattering area, As, is expressed by

(34)

When this information is combined with gFn and F values, it yields the spin of
the resonance.

3. Capture Measurements.
Similarly, in a total capture measurement, the capture area, Ay, is

(35)
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Figure 4. s-Wave radiation widths.

With the aid of available gFn and Fv values, the spin of a resonance can be de-
duced. An example illustrating the application of this method for p-wave res-
onances of 52Cr is by plotting the gF nF y / r values of resonances versus neutron
energy. Assuming that r n > > F y and that Fy is approximately constant one
expects the experimental points to be clustered roughly around two lines,
gFy=0.5 or 1.0 eV, corresponding to J = 1 /2 or 3/2, respectively. Large devia-
tions from these lines may indicate a breakdown of the above assumptions or
possibly the existence of doublets. An independent confirmation of the spin
assignments of 52Cr is provided by the threshold photonuclear results of Jack-
son and Strait.34 On the basis of similar considerations one could make tenta-
tive spin assignments of J = 3/2 for the p-wave resonances of 58Ni located at
neutron energies: 26.67, 34.24, 39.59, 61.8, 81.1,94.5, 101.1, 105.3, 110.7, and
117.5 keV.

4. Primary and Low-Energy y-Rays Detected by Ge-Li Detectors.
For s-wave neutron capture, the observation of reasonably strong primary

y-rays populating low-lying states with spins I + 3/2 or I — 3/2 establishes the
spin of the capturing state as I + 1 /2 or I — 1 /2 , respectively. Underlying this
conclusion is the assumption of primary dipole transitions. Because of the Porter-
Thomas distribution of partial radiative widths or the unavailability of low-
lying states with these spins, these selected high-energy y-rays may be either
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weak or absent in the spectrum of a resonance. One could then alternatively
rely on measurements of low-energy y-rays. As shown by Huizenga and Van-
denbosch,35 using a simple statistical model, the y-ray population of a low-
lying state is sensitive to the spin of the capturing state. By considering two
suitable low-energy y-rays and forming intensity ratios for the various reso-
nances, one finds that these ratios separate into two distinct groups. In 1953,
Sailor36 observed a large difference in the isomeric ratios, which are related to
the population ratios, of the first two levels of 115In. Subsequently Draper et
al.37 studied the low-energy y-rays of 115In(n,y)116In and showed that the in-
tensity ratios form two groups. Later, Wetzcl and Thomas,38 using Ge-Li de-
tectors, established that the intensity ratio is related to the spin of the capturing
state. The BNL fast chopper group39 has extended this technique to a variety
of nuclei in the rare-earth region. The combination of primary and low-energy
y-rays proved to be a powerful tool for the determination of spins of neutron
resonances. Very recently Corvi40 successfully made use of this technique to
determine the spins of 235U resonances below 41 eV.

5. The 2-Step Cascade Method.
Bollinger et al.41 introduced a novel approach for the determination of neu-

tron resonance spins, known as the 2-step cascade method. The intensity for
such a cascade to the ground state is measured by recording the spectrum of
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the pulse heights for coincident counts in two Nal crystals. Under certain sim-
plifying assumptions [such as a constant Fy and a (2J +1) dependence of level
density] it can be easily shown that the intensity for such a cascade is propor-
tional to (2J + 1 ) - 1 . As a result, it would be expected that the 2-step cascade
intensities for the resonances would separate cleanly into two groups. This
method was applied by Bollinger et al.41 to even-odd target nuclei m>113Cd,
135Ba, 105Pd, and m Hf, for which the intensities behaved according to expec-
tation. Since then, spin assignments of resonances of these target nuclei have
been made with the aid of other techniques. To assess the experimental valid-
ity of the 2-step cascade method, spin assignments derived by this and other
methods have been compared by us and the excellent agreement warrants the
extensive use of the 2-step cascade method in spin determinations.

6. The y-Ray Multiplicity Method.
Another method, developed by Coceva et al.,42 relies on the idea that the

multiplicity, or average number of steps per cascade, depends on the spin dif-
ference between the initial and final states. By using two Nal crystals viewing
a sample, they measured the intensity ratio R=I S / I C , where Is is the intensity
of counts measured with a single pulse-height detector and l'c is the intensity
of coincidence counts measured with two Nal detectors. For s-wave capture,
expectations are that R will separate into two distinct classes. The applicabil-
ity of these ideas has been verified experimentally by determining the reso-
nance spins of 105Pd, »9.101Ru,95- " M o , and1 7 7 . "9Hf. On the other hand,
nuclei such as 121> 123Sb and 171Yb did not exhibit the expected spin effect
in R.43

7. Polarization Measurements.
One of the direct measurements of resonance spins is the use of polarized

neutrons and targets. Under these conditions, the interaction cross section can
be written in the simple form

CT=0b + fnfN<*p, (36)

where fn and fN are the neutron and nuclear polarization and a0, <rp are the
polarization-independent and polarization-dependent cross sections and are
expressed by

tr0=g+<y++g-O- ,

ap=g_(a+-a_) . (37)

These quantities are related through the transmission effect r by the relation-
ship

T= g E ^ = - ? 0 +<p)UW*ot) ^ , (38)

where TP and TA are the transmissions through the target when the neutron
beam is polarized parallel or antiparallel to the applied magnetic field, respec-
tively, <p is the efficiency for reversing the beam polarization, t is the sample
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thickness, and N is the number of target nuclei per unit volume. Since one can
measure the quantities lh{ 1 + <p)fn and fNNaot, a polarization measurement
determines ffp/co- Note that for a well-isolated resonance,

^ = - 1 forJ=I-l/2
«X0

 J

forJ = I + l / 2 . (39)—

Recently Reddingius et al.44 and Keyworth et al.45 achieved a spin determina-
tion of resonances of 235U and 237Np.

8. Level-Level Interference in Scattering or Fission Channel.
It can be shown that the resonance-resonance interference term due to scat-

tering for two resonances can be written in the form

1 + XxX2 ,

where
v 2(E-EQ
X l = p- ,

A shape analysis between resonances can give an indication of the spins of the
resonances. Cote et al.46 applied this method to deduce the spin of resonances
of 55Mn. This method is used also in partial capture cross section measure- \
ments for spin determinations.

Similarly, shape analysis of the fission cross section using multilevel formal-
isms can separate the resonance into two classes. For example, Moore et al.47 i
were successful in deducing the two classes of 241Pu resonances. I...

9. Degree of Symmetry of Fission: Ratio of Symmetric to Asymmetric Fission.
One of the indirect methods for the determination of spins of fissionable nu- j

elides is by a measurement of the degree of symmetry in the fission process. t_
Cowan and collaborators48 developed a method in which a sample is placed
on a rotating wheel and the ratio of the fission products 115Cd and " M o is de- ;
termined radiochemically. This ratio is related to the ratio of symmetric and !
asymmetric fission. A comparison between the Z35U spin assignments of Cowan
et al.48 and Keyworth et al.45 below 33.5 eV shows reasonably good agree-
ment, suggesting that there is a correlation between spin and symmetry of
fission.

B. Determination of the Parity of Neutron Resonances. ,

The parity of neutron resonances is determined by the orbital angular mo- [_
mentum (£) of the incoming neutron and the parity of the target nucleus.
Some of the methods described previously for spin determination may shed ,
light, in some cases, on the /value of the incident neutron. For example, the
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observation of a strong primary y-ray transition to the ground state of 94Nb
(1=9/2+) with spin and parity 6+ indicates that the capturing state is 5~ un-
der the reasonable assumption that the radiation is dipole in character. Hence,
the capturing state is formed by p-wave interaction of neutrons. Higher orbital
angular momenta may be excluded on the basis of the strength and Wigner
limit of a resonance. Similarly, in the y-ray multiplicity method, the determi-
nation of intensity ratios different from those expected for s-wave capture may
indicate interaction of p-wave neutrons with the target nucleus. However,
these techniques are indirect in nature. Some of the direct methods are out-
lined below.

1. Interference Effects.
Presence of an interference minimum on the low-energy side of a reso-

nance gives evidence that the resonance is formed by s-wave neutrons. The
resonance strength must be reasonable to allow experimental observation of
the dip. As an illustration, the 45-eV resonance of 95Mo exhibits the interfer-
ence minimum to allow a definite t=0 assignment for it.

2. Angular Distributions of Elastically Scattered Neutrons.
The differential cross section can be written in the form

da(a's';as) = J £ - £ BL(aV;as)PL(cos 0) dS , (41)
< i S + 1 L=0

where the channel index a describes the type of incoming particle and state of
the target nucleus, and s defines the channel spin, i.e., the total spin angular
momentum. PL(COS@) are the usual Legendre polynomials, and Bi/a's';as)
coefficients are related to the Z coefficients and collision matrix. For details,
the reader is referred to the work of Blatt et al.49 For elastic scattering of neu-
trons, a = «'. In general, for an unpolarized neutron beam on an unpolarized
target, summation of s, s' must be carried out for the entrance and exit chan-
nels. However, for spinless nuclidcs the channel spin is unique, and for ilic
case of an incoming neutron, s =s' = 1/2. From the shape and interference pat-
terns of the differential cross sections, the lvalue of the incoming neutron can
be inferred. Asami et al.50 applied these methods to determine the parity of
the 1.15-keV resonance of 56Fe. Recently, Kirouac and Nebe51 exploited the
same techniques for the determination of the spins and parities of 40Ca reso-
nances.

3. Angular Distribution of Capture y-Rays.
It is possible to utilize high-energy capture y-rays by measuring their angu-

lar distribution for the purpose of investigating the parity of the initial, as well
as final, states. For even-even target nuclei and for dipole radiation (p-wave
neutron capture) the expected angular distributions for transitions 3/2-*5/2,
3/2-»3/2, and 3/2^1/2 are displayed in Table 1. Also listed in the table are
the y-ray intensity ratios at two selected angles, 90° and 135°, determined by
the neutron beam and y-ray directions.
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By observing an anisotropy in the y-ray capture spectra recorded at two an-
gles, one can readily deduce the spins and parities of the initial and final
states. It should be noted, however, that the observation of a symmetrical an-
gular distribution does not permit a distinction between S1/2 and pi/2 reso-
nances. Using Nal crystals, McNeil et al.52 applied these methods to investi-
gate the y-rays of the 62-eV resonance of 124Sn. Recently, Slaughter et al.53

reported similar measurements for the 45.8-eV resonance of 118Sn and the
62.0-eV resonance of 124Sn. With the advent of high-resolution GeLi detectors,
Bhat et al.,54 Mughabghab et al.,55-56 and Ghrien et al.57 exploited these meth-
ods for the determination of low energy p-wave resonances in U6,ii8,i2o,i22gnj
98Mo, 108Pd, and 56Fe as well as spin assignments of low-lying compound
states. Angular distributions can also determine channel spin admixtures for
7̂̂ =0 resonances in target nuclei where I > 0 as demonstrated by Chrien et

al.58 for»3Nb.

Table 1

Angular Distribution of Dipole y-Rays Due to p-Wave Capture
in Target Nuclides With 1 = 0

Transition

3/2 -> 5/2

3/2 -^ 3/2

3/2 -» 1/2

1/2^> 1/2

W(0)

^ - ( 6 + ^ 0 )

2oV ( 7 -W 0 )

±-(2 + 3^0)

symmetrical

W(90°)
W(135°)

14
13

8
IT

10

y
i

4. Angular Distribution of Photoneutrons.
In recent years, Jackson and Strait34 and Berman et al.59 made use of the

threshold photonuclear reaction (introduced by Bertozzi et al.60) to study the
properties of the neutron resonance states. By measuring the angular distri-
bution of the ejected photoneutrons and by assuming dipole transitions, in-
formation on the spin and parity of the compound resonance states can be de-
duced. Spins and parities for the compound nuclides 51Cr, 81Na, and 57Fe have
been reported by Jackson and Strait.34

5. The Wigner Limit.
In the atomic mass region of light nuclei, one could apply the Wigner limit

Fw to place an upper limit on the lvalue of the incoming neutron.



3 h 2

where V; is the probability of passing through a centrifugal barrier. Values of
V, for ,<< 3 are derived for a square potential well.These are included in Table 2.
The experimentally determined width of a resonance must not exceed the
Wigner limit corresponding to a particular lvalue.

6. Statistical Considerations.
The application of statistical arguments such as the Porter-Thomas distri-

bution of reduced neutron widths, Dyson and Mehta's A and F statistics, and
Baye's theorem may give some indication of the p-wave assignment of reso-
nances. These techniques have been extensively used by the Columbia61 and
Livermore62 groups. They do not give definite I assignments since there is an
overlap between the weak s-wave and strong p-wave resonances. The princi-
pal use of these methods is the ability to estimate average quantities such as
p-wave strength functions and p-wave mean level spacings.

Table 2

/ V;

0 1

2 k4R4/(9-f3k2R2 + k4R4)
3 k6R6/(225+45k2R2 + 6k4R4 + k6R6)

C. s- and p-Wave Radiative Widths.

The first attempt to study average radiative widths and interpret them in
terms of Blatt and Weisskopf's63 estimates of partial radiative widths was
made by Levin and Hughes.64 Subsequently, by carrying out a similar study
of the experimental (Ty), Stolovey and Harvey65 arrived at the following em-
pirical expression for ( Ty):

(Ty) = (5.3 X 10-4)A2''3[D(U)]0-25U4-3 (in meV). (42)

The total radiative width for electric dipole radiation can be written in the
approximate form

Jo
/ - 4 nc \ftc/ Do Jo D(U-E) '

where e is the effective charge, U is the effective excitation energy (defined be-
low), and D(U) is the level spacing at U.

With the aid of this expression and Newton's level spacing formula,66 Cam-
eron derived the following expression for the total radiative width:



I
(inmeV). (44)

Hereb=5 .97 / ( J N +Jz+ 1)1/2 A1 / 3 and, for slow neutrons, U = S n -A. J N and
Jz are the effective total angular momenta of single-particle states near the
Fermi surface, Sn is the neutron separation energy, and A is the pairing energy
which is expressed (for compound nucleus A+1) as

even-even

= 5 P even-odd : i

= Sn odd-even L. .<

= 0 odd-odd. •;

8n and 8P are the neutron and proton pairing energies. These relationships ,_, i
were used to calculate Ty in the absence of experimental data. j

Our present knowledge of the variation of the average s-wave radiative j
widths with mass number A is illustrated in Figure 4. Two interesting features , 1
emerge from this plot: (a) the monotonic decrease of Fy with A in the mass ~" '-•
region 60-190 and (b) the maxima at about the mass numbers A = 50 and 208, i
which are related to the magic numbers Z=28 and 82. A comparison of mea- \
sured s-wave radiative widths with calculations based on Cameron's formula L - j
shows qualitative agreement. It should be noted that large fluctuations from
resonance to resonance are observed for the s-wave radiative widths around \
A=50. I

The variation of p-wave radiative widths with mass number is shown in
Figure 5, which demonstrates the same qualitative features as for s-wave radi-
ative widths. A detailed comparison of s- and p-wave radiative widths shows
generally the following results:

( r y ) s>{r y > p a t A ~ 5 0 ,

<rT>p><ry)s atA~ioo.

These differences can be understood in terms of channel or valence neutron
capture of Lane and Lynn.68-69 In this model an incident neutron is pictured
as undergoing a transition to a low-lying final single-particle state. By con-
sidering the motion of a valence neutron in a potential well, Lynn3 derived the
following expression for the partial radiative width between an initial state
i and final state f:

i » X |«jf dnW|- , (45)



where e is the effective charge, k is the photon wave vector, 0j2, @f2 are di-
mensionless reduced widths of the initial and final states, respectively, and are
expressed by ©j2 = Yi2/ySp

2 and @t2 = SdP. ysp
2 is the single-particle reduced

width of the initial state, and SdP is the (d,p) stripping spectroscopic factor.
The radial overlap integral is calculated by Lynn3 with use of a Saxon-Woods
potential with a spin orbit coupling term.

The first success of the valence neutron model was quantitatively demon-
strated by Mughabghab et al.70-71 for the case of p-wave resonances of 98Mo
and 96Zr. In a few cases particularly in the 2p and 3p giant resonances, FY was
calculated using the above relationships.

D. Neutron-Induced Fission.

The body of available data for fissile material is described in terms of the
single-level Breit-Wigner formalism because of its simplicity. However, in a few
cases, authors reported fission widths derived on the basis of the multilevel
Reich-Moore formalism72 with two fission channels (Fti and Ff2). An attempt
was made to present single-level Breit-Wigner parameters, except for those
cases where only multilevel Reich-Moore parameters are available. (See foot-
note at the end of resonance parameter tables.)

For an understanding of the energy and spin dependence of the fission
widths, it is necessary to discuss briefly the channel theory of fission. To esti-
mate the fission width, Bohr and Wheeler73 applied statistical considerations
to arrive at an expression which was subsequently reinterpreted by Aage Bohr:

0
(D(J*))N(J' (46)

where {Fp( JT)) and (D( J™)) are respectively the average total fission width
and average level spacing of resonances of specified spin and parity, and NQ")
is the available number of levels in the transition state. In modern terminol-
ogy, N( Jv) is known as the number of exit fission channels. This simple rela-
tion played a major role in accounting for some principal features of nuclear
fission, such as (1) the steplikc increase of the fission cross section with increas-
ing excitation energy, (2) spin dependence of the fission widths, and (3) mass
distribution of fission fragments, etc. Of particular importance in the develop-
ment of the theory of fission is the introduction by Aage Bohr74 of the concept
that the spectrum of transition states at the saddle point is finite. The nucleus
ai the saddle point is considered thermodynamically "cold" because a large
fraction of the available energy is in the form of potential energy of deforma-
tion. Then the number of fission channels for a particular Jw is small and can
be related to the vibrational and rotational modes of the nucleus at the saddle
point; i.e., the spectrum of transition states at the saddle point resembles the
rotational and vibrational spectra of deformed nuclei near the ground state. In
other words the exit fission channels can be characterized by the parity and
die J and K quantum number (the projection of the angular momentum
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quantum number on the symmetry axis of the nucleus). A description of the
exit fission channels or transition states for even-even compound nuclei in
terms of simple collective motions has recently been summarized by Lynn.66

A brief summary of the number of transition states is presented in Table 3 for
the target isotopes 233 ' 235U and 239< 241Pu for neutron energies just above the
neutron separation energies.

Table 3

Comparison of Experimental and Predicted Ratios of Fission Widths
in the Framework of the Channel Theory of Fission

Target
nucleus

233U
235JJ

24lpu

I"

5/2+
7/2-
1/2+
5/2+

NP(I- l /2)

2.5
2.5
1.5
2

NF(I+ l /2)

1.5
1.0

0.23-0.042
1

rP(i-i/2)

Predictions

2.3
1.9

20-110
2.8

rF(i-i /2)
rF(i+i/2)

Experimental

1.7
44

2.9

For excitation energies below the fission barrier (subthreshold fission for a
single-humped potential), the above relation for the average fission width has
to be modified to take into account barrier penetration, or transmission factors:

P f = exp(2w(Ef-E)/fi«) '

where Ef and E are the fission barrier height of a particular fission channel f
and the excitation energy, respectively, and w is the circular frequency of the
oscillator. h« gives a measure of the curvature of the barrier. Estimates of h«
range from about 0.3 to 0.9 MeV. Pf is also referred to as the "channel width"
or "degree of opening." Note that it is unity for E » E f and is 0.5 at Ef. The
relation for the barrier penetration factor was first derived by Hill and
Wheeler75 for a potential barrier of an inverted simple harmonic oscillation.
Therefore the general expression for (FP) becomes

where the summation is extended over f fission channels.

1. Consequences of the Channel Theory cf Fission.
(a) Fluctuation of fission widths. Early in the history of fission, it was held

that the fission width would behave much like the radiation width (numerous
exit channels, and therefore constant value), but experimental findings soon
showed that the fission widths do not behave according to these expectations
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but fluctuate strongly from resonance to resonance of a particular nucleus.
Analysis of the 235U fission widths carried out by Porter and Thomas78 indi-
cated that the number of degrees of freedom is 2.3±0.8.

At this point it is important to note that the effective number of degrees of
freedom, vett(J'*), obtained from analysis of the fission widths on the basis of
a chi-squared distribution is generally different from N(J'r). This arises be-
cause the degrees of opening of the various contributing fission channels may
be different which results in unequal average partial fission widths, Ff. Under
this condition, the distribution of the total fission widths, Fp, no longer exactly
obeys a chi-squared distribution. Thus, one could define an effective number
of degrees of freedom by the relationship

In terms of the penetration factors or "degrees of opening" of the various
fission channels, it can be shown that

Note then that v<>ft is generally larger than Np( Jw).
(b) Spin dependence of ( FF) . One of the interesting consequences of the

channel theory of fission is the spin dependence of the average fission width,
which arises from the specific properties of the transition states associated with
each JT. Because of the importance of average fission widths to the channel
theory of fission and to reactor calculations, let us examine briefly the avail-
able data.

(i) 235U(I'r = 7/2). s-Wave neutron capture by 235U leads to two spin states
J'r = 3~and 4~. The fission barriers of the various transition states are such
that Np(3-) = 2.5 (Nfl = Nf2 = l, and Nf3=0.5) and NF(4~) = 1.0 (Nn = Nt2
=0.5). With the assumption of a (2J+1) dependence of the level density, the
channel theory of fission gives a ratio for F F ( 3 - ) / F F ( 4 - ) of 1.9. This is to be
compared with an experimental value of 1.7 obtained with the multilevel
fission widths determined by de Saussure et al.77 [Note: the presently available
spin-assigned resonances of 235U do not follow a (2J +1) law, possibly because
(1) all spins in the energy interval below 56 eV are not determined and (2)
high target spin value «f 235U.] It is interesting to note that the distributions
of the fission widths for J'r = 3 - and 4~ in terms of Eq. (50) show that pefi(3~)
= 1.9 and J»eff(4~) = 2.5. The latter value is consistent with the picture of at
least two partially open channels contributing to the fission widths of 4~ res-
onances.

(ii) 239Pu(I'T = 1/2+). s-Wave neutron capture by 239Pu results in two spin
states, Jw = l+ and 0+. For the 0+ resonances, there are about 1 to 2 tran-
sition states while for the 1+ resonances, one transition state is partially open.
Therefore, the calculated ratio rp(0+)/FF( 1+) is very sensitive to the location
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of the transition state associated with the 1+ resonances. With the aid of the
Bohr-Wheeler relationship [Eq. (47)], this ratio can be estimated to lie in the |
range 20 to 110. The experimental resonance data of 239Pu show that this ,|,
ratio is equal to 44, in reasonable agreement with the prediction of the chan-
nel theory of fission. ^

(iii) 241Pu(Iw = 5/2+). For this nucleus there are probably 2 and 1 open \
transition states for Jv = 2+and 3+ resonances, respectively. Therefore, the ri-
predicted ratio rP(2+)/TP(3+) =2.8. Analysis of the 241Pu fission widths is
liirixted by the small number of resonances with assigned spins. From the
known 13 resonances with J^ = 3+ and 8 resonances with I1* = 2+, we obtain +„
an estimated ratio of rF(2+j/rP(3+) = 2.9.

In conclusion, the analysis of the available resonance data demonstrates
the validity of the channel theory of fission and consequently the spin depen- ;
dence of the average fission widths. Should an evaluator require the spin of a
resonance when it is not determined, he could call upon these concepts to as-
sign provisional spins. For example, tentative spin assignments J = 0 could be [
attributed to the 239Pu resonances with large fission widths at neutron energies i«.
of 346.6,357.9, 371.7, etc.

Because of scope and space limitations some of the recent interesting fea- • -
tures, such as (1) subthreshold fission of 238U, 237Np, 238Pu, 240Pu, and 242Pu }
and its description in terms of the double-humped fission barrier, and (2) vari-
ation of v with resonance energies and its possible interpretations in terms of
spin quantum number K and/or (n,yf), could not be discussed. The user j
is referred to Refs. 3 and 4 and to the recent excellent review article by L.
Michaudon.78
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<rt = 0.332*0.002 b
a, = 20.136*0.023 b
aeoh = -3.739*0.003 fm
acoh = -23.7J9iO.OJ3 fm [JOJ
a e o h = 5."»11*0.005 fm CJ1J
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THERMAL CR05S

Measurement

<rt para H
ct
reflection
pulsed n
pulsed n
pulsed n
o-
refractometry
pulsed n
pulsed n
decay
pulsed n
pulsed n
neutron 1ifetime
neutron lifetime
mirror reflection
d i f fus i on 1ength
m i rror ref1ect i on
neutron 1ifetime
pulsed n
pulsed n
pulsed n
neutron lifetime
neutron density
pulsed n
pulsed n
pile osci.
pile osc i.
diffusion length
neutron 1 i fet i me

't
a, para-ortho
?, ortho-para

mirror reflection
polarization
diffraction
<rt (120.315 ev)
reflection
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vt ortho-para
<rt
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NUK,1,13(58)
PR5/rt,218,539(58)-
AERE-R/R-2333C57)
0RNL-2076,32(S6)
PPS/A,69,169(56)
55GENEVA,2,81(55)
PRS.230,19(55)
PR,90,1125(53)
PR,90,1125(53)
PR,81,1160(51)
PR,82.5(51)
PR,81,527(51)
PR.79,717(S0)
Pft,77,291(50)
PR.76,1711(19)
PR,76,1750(19)
PR.72,1117(17)
PR.72,1117(17)
HPA,19,285(16)
PR,67,202(15)
PR,59,189(11)
PR,18,265(35)

I {
T '•Author £:, 'A

Houk \\
Houk •*» i

Koester J ;.!
Cokinos liis !i
Nassar . !
Elkert i

Houk T ';\
Koester :};. -i
Silver <*" j
Cox :•{
Go n o •> ')
Harris j 4
S i1ver
Kay
Uynchank
Dickinson
Starr
Dickinson
Meadows
Kuechle
Kuechle

'"' -1

i
Sjoestrand i ;j
Stooksberry *"* :

Baker )
Beckurts . -
Dio i )

tockett L 1
Cumm i ns ;
Campbel1 ' i
Meads J I
Nikitin | I
Squires i» ;
Stewart
Stewart . t
Burgy | '
Meyerhof 1
Shu II
Hibdon
Hughes 2

MeIkonian
Melkonian
Sutton
Sutton
Gibert f
LeRoy
Hanstein ;—
Dunning
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THERMAL CROSS SECTIONS

<ry = 0.53*0.02 mh
«r, = 3.390*0.012 fa
a c o h = 6.672*0.007 fm
a c o h = 6.35*0.02 fm CJ3/2J
a c o b = 0.65*0.01 fm IJ1/2J

THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

0
D
0
0
0
0
D
D
0
0
0
0
D
D
D
D
0
0
0
D
0
0
0
0
D
D
0
0
0
0
D

<rt (1-1000 kev)
<rt reflection
diffraction
Chr i st i ansen f iIter
refIect i on
activation
a+/a-
polarization
activation
ana Iys i s
<rt (1.1 ev)
mirror reflection

a. . (spectra )
<r-( spectra)
<rt (5,10 ev)
ana Iys i s

activation
<rt (l.t ev)

diffraction

ortho + para
<rt (5 ev)
diffusion

PRL,29,17'»5C72)
PL/B,36,208(71)
f>CR/B,25,2'»<(2(69)
ZP,219,300(69)
PR,171,313(68)
NSE,31,195(68)
PL/B.21,151(67)
PL/B,21,151(67)
NSE,28,286(67)
PL/B,21,562(67)
NP,61,381(65)
BnP,8,177(63)
ZK,118,119(63)
63flNL-6797,236(63)
flNL-6719,17(63)
PRIVfiTE CQMM.(59)
JNE,11,31(59)
55GENEVfi,2,8I(55)
PR,87,785(52)
PR,87,171(52)
CJP.29,36(51)
PR.81,527(51)
PR,79,717(50)
PR,80,117(50)
PR,75,578(19)
PR,73,733(18>
CJR/fl,25,131(17)
PR,60,702(11)
PR,59,189(11)
PRS/ft,162,127(37)
PR,18,265(35)

Stoler
Dilg
Coppens
Koester
Barto 1ini
Herritt
ft 1f i menkcv
fllf iroenkov
Merritt
Van Oers
Rayburn
Barto1ini
Gissler
Jurney
Raboy
Fluharty
none
Nikitin
Kaplan
Rayburn
Hurst
Shull
Hibdon
Hurst
Fermi
Rainwater
Sargent
Carro1
Hanstein
Go 1dhaber
Dunning
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,T
.,„„ , THERHflL CROSS SECTIONS
[12.33 yrj

?T < 0.006 mb
?, = 1.3±0.3 b
a..h = 5.0±0.3 fm

THERKnL CROSS SECTIONS

Isotope Measurement Reference fiuthor

T refraction PR/C5,1952(72) Donaldson
T 5, IZV,31,319(67) Vertebnyi
T activation NP>59,81(6<I> Imhof
T activation ftF5UC-TDR-62-26(62) Irnhof
T activation BflP,7,268(62) Grench
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,He

I" = 1/2*

THERMAL CROSS SECTIONS

<rs < 0.05 b
f, = 0.76±0.01 b
aeoh = 3.0±0.1 fm

THERMAL CROSS SECTIONS

<rr = 0.06010.030 mb
<r, = 5327±10 b

RESONANCE PROPERTIES

Ir
e = 2390±10 b

RESONANCE PARAMETERS

ZAbn = 0.00013

2He

5., = 20578.18*.36 keV

Eo (keV) t CkeV)

"-500 1200

" Proton width at an excitation energy of the binding energy of a neutron
in He-1.

THERMAL CROSS SECTIONS

fs = 0.76±0.01 b
acoh = 3.0±0.i fm

He

I" = 0*

Eo CkeV)

•6.13
1150 ±20

22155 ±10

" Broad level.

T (keV)

1100 ±200
110 ± 20

RESONANCE PARAMETERS

ZAbn = 100

Tn (keV)

1100 ±200
55 ± 30

J

1/2
3/2
3/2

Sn

t

1
1
2

= -890±50 keV

rd (keV)

55 ±30
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

He3

He
He3

He
He
He3

He
He
He
He3

He3

He
He

(Ty(spectra)

I*
diffraction

fft(spectra)

reflectior

P
<rt
ana 1ys i s

BAP,18.591(73)
NP/A,133,410(69)
PR/B,133,925(64)
ARN,11.303(64)
JPR.24.2K63)
BftP.5.19(60)
ANL-4680,6(51)
PR,81,969(51)
PR,80,20(50)
PR.75,1358(49)
PR.75,1366(49)
PR,58,1004(10)
PR,54,541(38)

Bollinger
Rorer
Als-Nielsen
U i 1 k inson
Gen in
GalImann
Harr i s
McReyno1ds
Harr i s
Coon
King
Schwi nger
Carroll

RESONANCE PARAMETERS

Isotope

He*
He"
He
He.He*
He3

He,He"
He,He*
He"
H*;He*
He3

He.He*
He.He*
He3

He.He*
0
He,He*
He,He*

Measurement
Energy

Range (keV) Reference Author

ana 1ys i s
if

ff, po 1 a r .
p o 1 a r izat i on

ana lysis
ana lysis

if

<rt

%
(t,n)
r

9.

6430
200-7000
200-7000
22160
therma1
22150
1297
1297
22150
therma1
1150
22150
500

400-2730
21900
1150
1000

NP/A,180,225(72)
PR,168,1114(68)
DA/B,28,4249(68)
NP,83,65(66)
PR,150,146(66)
PR/B,135,99(64)
NC,28,600(63)
NCS,1,386(63)
PL,4,286(63)
ZET,40,1270(61)
PR,118,683(60)
FR,115,39B(59)
ZET,33,9(57)
PR,86,155(52)
PR,87,612(52)
PR,82,378(51)
PR,57,936(40)

Stamnbach
Morgan
Morgan
Hoop
Passe11
Shamu
Pi sent
Pi sent
Shamu
Bergman
Vaughn
Bonner
Bergman
Adair
Argo
Bashkir,
Staub

L:

L
L
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I

3Li
THERMAL CROSS SECTIONS

»- = 70.710.7 b

•255
90 ±10

>800
2

1/2
5/2
3/2
3/2

0
1
1
1

3152
17 ±10

»coh * -Z.I^O.OS f»

6.., Li
THERMAL CROSS SECTIONS

<r- = 0.028*0.007 b
S, = 0.7210.02 b
< r . «•• 910±1 b
<rt = 911±1 b
»eol> = 1 •80*0.25i fl»

RESONANCE PARAMETERS

I" = 1* XAbn = 7.5 So = 7250.610.5 k«V

Eo (keV) r (keV) rn (keV) J I f*. (keV)

-808 '
252 ±5 137 * 15
3500 1400 ±100

•1600 272 ± 50

Note-All widths are in center of nass system. Location of the positive
parity bound level (possibly its existence also) is uncertain. It is
postulated to account for the larger s-wave scattering in channel spin s=l/2.

* Isotopic spin of resonances is 3/2. Its proton and inelastic neutron
widths are 110 and 160 keV respectively.

.'1
THERMAL CROSS SECTIONS

<ry = 0.037*0.001 b
»eoh = "2.1*0.1 fm

RESONANCE PARAMETERS

I" = 3/2" ZAbn = 92.5 So = 2032.7±0.7 NeV

Eo (keV) r (keV) J I rr (eV>
_____

257 ±3
1350
3100
3800
5000

32 ±3
-1110
-8500
650
1000

3
(1,2)

2
(2,3)

(3*,3-)

1
1
0
(1)

(1,2)

Note-All widths are in the center of mass system. Polarization data favors
an s-wave background, predominantly in the parallel channel spin state (5=2).

' Other possible spin assignments for the 1350 keV resonance are J=l
and 1=0,2.
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Li
Li
Li6

Li'
Li
Li
Li6

Li6''
Li
Li'
Li'
Li6

Li'
Li
Li
Li
Li
Li'
Li6

Li
Li
Li
Li'
Li
Li

Chr:stixnse

pulsed n

pi le osci.
diffraction
diffraction
«y(spectra)
pulsed n
diffraction
activation
Vy(spectra)
activation
pile osci.
reactivity
pile osci*
pile oscf.
diffraction
diffraction
pi fe osci.

ratio
activation

absorption

ACR/A.28,357(72)-
70ANL,125(70)
N5E.M0,12(70)
fO/A,25.391(89)-
NUK,8,<*i»3(63)
PCS.23,62K62>
JPJ.17,335(62)
HPft,3t,183C61>
NSE.9.132(61)
ARN,11,303(61)
PR, m , 1037(59)
CJP.35,1317(57)
DDK,111,331(56)
JPR,13,171(52)
PR,B7,765(52)
CR,232,2089(51)
PR,e3,611f51)
PR,B1,527(51)
PR,81,527(51)
PPS/ft,63,J175(50)
PR,71,666(47)
CJR/ft,25,73(<»7)
PR,72,6<l6(«»7)
PR,70,H<i(<(6)
PR,50,738(36)

Koester
Becker
Meadows
Smith
Bouzyk
Caldcr
Ptterson
Jarczyk
Meadows
Uilkinson
Inhof
Bartholomew
Koltypin
Ai1 loud
Kaplan
Gr-me land
Pomerance
ShuM
Shull
Colmcr
Fermi
Fenn i ng
Hughes
Havens
Fink
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RESONANCE PARAMETERS

Isotope

Li6

Li6

Li7

Li'
Li6

Li6
i j7

Li6

Li6

Li6

Li6

Li6

Li6

Li,Li'
Li'
Li6

Li6

Li6

Li'
Li'
Li6

Li6

Li6

Li'
Li6

Li'
Li6

Li'
Li6

Li'
Li'
Li6

Li'
Li6

Li
Li'
Li'

Measurement

°t
analysis
"t
9-p

*t

°t
*t

*t
polarization
« • «

ana 1ys i s
vt polar.
a% polar.
polarization
polarization

Energy
Range (keV)

252
255-808
3800-5000

25f
260
1-110
261
217
250

3500-4600
219
250.6
250
260

therma1
267
256

200-2000
200-2000
256

0.146
rt .000t6-therm»l<x
ana 1ys i s
ana 1ys i s
<r.

°1
ana 1ys i s

?»
?,
inelastic
*t

"t

*t
o-t
*t

*t

255
256
255
250
255
256
255
256

400-1700
247
257
255

260-1150
258
270

Reference

PRIVATE C0MM.C72)
N5E,48,221(72)
NP/A,182,321(72)
PR/C,3,1737(71)
71KN0X.61K71)
70HELSINKI,1,153(70)

NSE.41.35K70)
70ANL,80(70)
AERE-PR/NP-16,3(69)
NP/A,131,679(69)
AERE-PR/NP-14,20(68)
68UASH,1,153(68)
68UASH,1,159(68)
68UASH,1,159(68)
YF,6,657(67)
NP,63,593(65)
NP,74,161(65)
PR/B.136,1710(64)
PR/B,136,1710(64)
NP,31,78(62)
BAP.7,305(62)
ZET,40,1270(61)
NP,22,439(61)
NP,22,439(61)
PR,114,201(59)
PR,114,1037(59)
PR,104,1402(56)
PR,101,759(56)
PR,101,765(56)
PR,101,765(56)
PM,46,17(55)
ftNL-5273,64(54)
ANL-5273,64(54)
PR,96,985(54)
PR.84,69(51)
PR,84,162(51)
PR,79,)018(50)

Author ;

Fort i
Meadows
Presser
Allen
HcPherson
Asami
Meadows
Uttley
D intent :
Presser |
Diment 1
Farrell
Hibdon
Hibdon =
Gul'ko
Schuarz :

Mahaux
Lane
Line i
Elwyn
Marshal*
Bergman \
Darden
Darden >
Gabbard •

Imhof I
Mar i on |
Thomas
Uillard
Uillard
Freeman i
Hibdon
Hibdon
Johnson
Bockelman
Ste1 son
Adair
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,'De
[53.28 doy] THERMAL CROSS SECTIONS

<r = 4800019000 b
<r. < I b

RESONANCE PARAMETERS

I" = 3/2" 5O = 18900.210.9 keV

Eo (keV) r (keV) J I

"10 ±10 >500 2 6
"365 220 3 1

Note-The broad s-wave resonance at threshold accounts for fine large thermal
cross section.

* Data from charged particle reactions.

THERMAL CROSS SECTIONS

<rt = 9.2*1.0 mb
?, = 6.1110.008 b
<rt = 6.14910.008 b
*coh = 7.71*0.10 fm

RESONANCE PROPERTIES

l1 = 111 mb

RESONANCE PARAMETERS

I" = 3/2' XAbn = 100 Sn = 6812.0*0.1 keV

Eo CkeV) P (keV) J t

622
811
2730
2850
1300

.0i.8

.8i.7
17.51
7.0*

-100
-400

.5

.9
3
2
4
C21

2
1
C23

m

Note-Peak at neutron energy of 2850 keV is complex.

' Ueak resonance.

4"°
... 1M . THERMAL CROSS SECTIONS

< 1 mb
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THERMAL CROSS SECTIONS

Isotope

Be
Be 1 0

Be
Be9

Be9

Be9

Be9
Be9

Be9

Be9

Be9

Be?
Be
Be9

Be9

Be9

Be9

Be9

Be9

Isotope

Be9

Be9

Be9

Be9

Be9

Be'
Be9

Be9

Be9

Be'
Be9

Be9

Be9

Li'
Be9

Be9

Be9

Be9

Be9

Be9

Measurement

<rt (1.25,5.;

•V
?
pi!e csci.
®f (spectra)
»"r( spectra)
diffraction
pile osci.
pile osc i.
5S
react i v i ty

reflection
't
diffraction
if
act i vat ion
d i ffus i on

I ev)

Reference

PRIVATE C0MM.(73>
100-17117,17(66)
ZN/A,19,351(61)
PRIVATE C0MM.(63)
63ANL-6797,236(63)
HPA.31,183(61)
ARN,11,303(61)
AERE-R/R-2516(58)
58GENEVA,16,31(58)
AERE-N/R-1165(57)
55GENEVA,5,13(55)
PM,16,3B1(55)
PR,86,601(52)
PRIVATE C0M(1.(52)
PR,81,527(51)
PR,71,666(17)
PR,71,269(17)
ANL-W6,10(17>
PRS/A,162,127(37)

RESONANCE PARAMETERS

Measurement

«-(ot,n)
(a,a)
•t
a-
jft
compi1 at ion
r, polar.
O"(a,n)
? s polar.
ana lysis
if
comp i1 at i on

(p,n)

•t

"t

*t

Energy
Range (keV)

9330-10800
9030-10300
622.0-811.8

2710
625-815

2730-2850
8120-11810
625-815

620-800

2800

620-810
620-2730
2720
620-010
625

550-2600

Reference

PR/C,7,1827(73)
PR/C,7,1837(73)
BAP,16,195(71)*
68UASH,2,851(68)
NSE,26,500(66)
NP,7B,1(66)
NP,81,20H66)
NAT,206,191(65)
PR/B,133,109(61)
ZET,10,1270(61)
AP,12,]35(61)
NP,11,1(59)

BAP,3,305(58)
PR,109,105(58)
PR,98,669(55)
PR,81,69(51)
PPS/A.61,388(51)
PR,80,1011(50)
PR,75,1121(19)
PRS/A,192,111(17)

Author

Koester
Tromp •
Sherm \
Carre \
Jurney i
Jarczyk \
Uilkinson \
Jowitt :
Rose \
Egelstaff •
Geraseva '
Hanna
Harvey
Palevsky ;
Shul1 \
Fermi \
Hughes :
Nobles
Go Idhaber '

f

Author |

DeMartini
Goss
Schwartz
Johnson
Chien :

Lauritsen
Schirmer
Groce
Lane
Bergman ;
Lane i
Aj zenberg- |

3 G I ove >̂
Fov1er S
Macklin j
Uillard ||
Bockelnan j
Stafford |
Bockelman |
Adair 1
Allen |
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S THERMAL CROSS SECTIONS

<r, = 759*2 b
?z = 3.6*0.2 b
»c«h " 5.40*0.04 fm

RESONANCE PROPERTIES

1, = 311*2 b

THERMAL CROSS 5ECTI0NS

tr, = 3837±9 b
•' <rY = 0.5*0.2 b

. ?, = 2.23±0.06 b
<ro < 0.2 b
<r« = 3837±9 b
acoh = 1.1*0.5. .fm

RESONftNCE PROPERTIES

I4 = 1722*5 b •

RESONANCE PARAMETERS

I" = 3* XAbr = 19.8 Sn = 11456.0±0.4 fceV*

Eo CkeV)

-947 ±6
170.3
370
530
1830
1880
2820
3400
4040
4730
5750
6300

T CkeV)

300
884
201
425
430
855
<275
700

To <keV) J

•120
4

770
31

- 100

7/2
5/2
7/2
5/2
9/2

i r

0
0
0
1
1

80(5/2,7/2)2
800

500

11/2

•

2

2

\ CkeV)

100
296
114
170
325
350
55

200
180

teTAII widths are expressed in the center
of mass system.

* Value is the reduced neutron width, yi.

L
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"•
THERMAL CROSS SECTIONS *

«•- = 5.5*3.3 mb
f, ' 3.9*0.2 b
»eoh = 6.1*0.1 fm

RESONANCE PARAMETERS

3/2- ZAbn = 80.2 S- = 3369.3*1.3 keV

Eo

20
430
1025
1090
1275
1775
24S0
2570
2700
3500
3B00
4550
4680
4800
5010
5310
5590
6180
7180
7820
9720

(keV)

.8* 0.5
* 5
* 5
±50
* 5
±10
±10
±10
±50
±30
±50

35
11

360
115
70
134
40

1060
153
540
<15
49
98
30
71
82
131
109
71
131

T (keV)

.0031* .0006
± 5
* 2
* 50
* 10
* 20
i 20
* 10
±200
i 30
±100

J

3
2
1
2
4
1
3
3
1
1
1

I

2
I
0
0
2
1
1
2
2
1
1

Tr CeV)

.025*.008

.30

0.20
0.9
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THERMflL CROSS SECTIONS

Isotope

glO
B10
B"
B
B
B,B 1 0

B
B"
QlO.ll

B
B
B
B,B'°
B"
B,B 1 0

B
B
B,B10

B,B'°
B
Bio
B
B
B
B
Bl0
B
B t B I O . n
B"
B"

Measurement

pulsed n
9t
pile osci.
pulsed n
absorpt i on

diffraction
refraction
reflection

reflection

activation
n lifetime

r
j-

n 1 i fet i me
j-

*t
n 1i fet i me

•t

j

compi1 at ion
activation

Reference

JNE,21,65(70)
NSE,10,12(70)
70HELS1NK1,1,651(70)
AE-35K69)
NSE,33.218(68)
JNE.21,373(67)
fl£RE-R-5221(67)
ftCR,20,211(66)
PR,116,660(66)
PR/B,138,1116(65)
PR/B,133,925(61)
BAP,8,177(63>+
JNE,17,83(63)
PR,125,1331(62)
NSE,9,132(51)
NI1/6,27,216(6!)
NSE,8,153(60)
PR,119,1291(60)
NP,17,109(60)
PNE,2,183(58)
CJP,35,1317(57)
JNE,5,11(57)
PR,96,1566(51)
PR,92,716(53)
PR,90,603(53)
flNL-1982,15(52)
PRIVATE COMM.(Sl)
flNL-1552,6(50)
ftECD-2271(18)
AECD-227K18)

Author

flsami
Meadows
Vcrtebnyi
Sokolowski
Larsson
Debus
Oiment
Craven
Donaldson
Donaldson
flls-Nielsen
Bartolini
Prosdocimi
Imhof
Meadows
Singh
Gould
Safford
Schm i tt
Von Oardel
Bartho1omew
Egelstaff
Von Dardel
Carter
Hamerntesh
Hibdon
Shull
Hibdon
Uay
Uay
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RESONANCE PARAMETEHS

Isotope Measurement
Energy

Range (keV) Reference

B "
B11

Bl0

Bl0

B11

Bl0
gll

B:o
Bio
Bio
B "

Li'
Bio

B "
B11

BJ»
Bio

B11

B "
B "
Li'

Bio

Bio
8"
B"
S10

polar.

polar,
polar.

(d,p>

compilation

polarization
(a,a)

2630
2200-1500
1500-1500
1500-1500
2200-1500
170-1860
20-1770

910-1860
170
170
20
20.8

Author

ai i ne1ast i c

75-2250
37-1767
10-500
10-500
23
20

130-1780
530-6100
1300-6200
3500-9720
1930-1730
130-1780
1027
570
250

530-1100
130-!280
130-2580
1900

NP/ft.203,69(73>
BAP,18,538(73)
C00-1717,5(73)
BAP,18,538(73)
C00-1717.K73)
PR/C,1,380(71)
PR/C,2,2097(70)
70ANL,107(70)
70ANL,151(70)
70HELSINKI,1,161(70)
PR,185,1101(69)
PR,178,1612(69)
NP/A,111,1(68)

BAP,12,87(67)
NP,66,181(66)
NP,82,16(66)
NP,82,16(66)
ANL-6877,5(61)
BAP,9,131(61)
PR,125,1331(62)
NP,27,118(61)
PR, 123,209(61)
PR,123,209(61)
PR,117,1330(60)
BAP,5,215(60)
BAP,5,215(60)
PR,111,571(59)
ZET,33,9(57)
PR,108,1025(57)
PR,98,669(55)
PR,81,69(51)
PR,83,1118(51)

Cox
Nelson
HausIaden
HauseIaden
Nelson
Lane
Lane
Lane
Sowerby
Sowerby
Fortune
Moor i ng
Ajzenberg-

SeIove
Lane
Cusson
Moor i ng
Mooring
Moor i ng
Moor i ng
Imhof
Davis
Fossan
Fossan
Day
Imhof

Gibbons
Bergman
Bichsel
Uillard
Bockelman
Petree
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12.

THERMAL CROSS SECTIONS

<r, = 3.4*0.2 mb
9t = 4.75*0.02 b
<rt = 4.75*0.02 b
acoh = 6.657*0.003 fn

RESONANCE PROPERTIES

1/ = 1.5±0.2 mb

THERMAL CROSS SECTIONS

<rv = 3.4*0.3 mb

•coh = 6.65*0.01 fm

I" = O 4

RESONANCE PROPERTIES

1 / = 1.5±0.2 mb

RESONANCE PARAMETERS

ZAbn = 98.89 = 4946.03*.15 keV

Eo (keV) T CkeV)

-2020
2077
2818
2S50
3600
1260
<*936
5366
•6293
•6361
6S5t

b66<»5
6660
7368

b7t80
•7609
7758
8100
9300
11100
12100

* 2
* 1
± 2
* 50
± 20
± 6
± 6
± 5
± 5
i 5
± 5
± 5
t 10
± 5
± W
± 5

±100
±100

8 ± 2
(1)
100 ± 10

1100 ±100
220
11
33
60
24
82
8 t
62
107 ±
66 t

-260
81 t
160
400
490
250

20
4
H
4
3
15
4

14
4

1/2
5/2

3/2
3/2
1/2

3/2

540

Note-Charged particle reactions (Goss 73~ DeMartini 73) indicate that
the resonance structure at excitation energies of 13.28-14.45 neV (neutron
energies 9-11) is complex.

• Possible doublet.

* Resolved in (d,p) data.

b Observed in (d,p) data.
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r = 1/2-

THERMftL CROSS SECTiONS

<rT = 0 .9 *0 .2 mb
»coh * 6 .0±0.2 fm

RESONANCE PROPERTIES

I r
c = 1 .3*0.2 nib

RESONANCE PARAMETERS

Xflbn = 1 . 1 1 Sn = 8 1 7 7 . 0 U . 3 5 keV

T (keV) J CeV)

152.9± .S
175! ± 8
2432 ±10

±10

3.7±0.7
20
17
SO

1
>0

4.0±1.6

14

THERMAL CROSS SECTIONS

<r, < 0.001 mb

s
[5730 yr]
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90 Th
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233 Th

90 Th
THERMAL CROSS SECTIONS .,,, . ,

[2Z.Z mm j
<ry = 1SOO±1OO b
<rf = 15±2 bt RESONANCE PROPERTIES

i
••>• li = tOO± 100 b

2 3 4Th
90 " 1

THERMAL CROSS SECTIONS
[24.10 day]

«y = ! .8±0.5 b
<rf < 0.01 b

E/13 90-13



THERMAL CROSS SECTIONS

Isotope

T h 2 "
Th22?

Th22B

Th228

Th229

Th 2 2 9

T h " 9

Th" 9

T h 2 "
Th229

Th230

Th230

Th230

Th230

Th230

Th230

Th230

Th230

Th230

Th230

Th 2 3 2

Th 2 3 2

Th232

Th232

Th232

Th 2 3 2

Th232

Th 2 3 2

Th232

Th232

Th232

Th232

Th232

Th 2 3 2

Th 2 3 2

Th 2 3 2

Th232

Th2'2

Th232

T h » 2

T h 2 "
Th 2 3 2

T h 2 "

Measurement

'r

act i vat i on

"t

v.
r

V

"t
V
V

"r

«t

activation
activation
05c!11ator

°>activatien
activation

*t

Iy activation
RI absorption activation

*t

RI reactivity
Hi activation
«t (K'Xtev)
RI activation
RI pi ie osci.
diffraction
diffraction
RI activation
RI activation
HI activation
Vf RI pile osci.

*t
rt
«"t
RI reactivity coefficient
tr-f RI activation
»- reactivity coefficient
RI activation
cy activation

*t

Reference

JIN,32,344K70>
TI0-5223,2,631(52)

PR-CE-20C55)*
TID-5223,2,587(52)

70HEL5iNKI,2,182(70)
flE,29.95(70)
JIN,15,1(60)
flNL-6600,121(61)+
ZET,35,535(58)
CF-3809M7)

ft£,26,507(69)
flE,21,243(68)
CJP,tO,194(62)
CJP,36,989(58)
0RNL-1620,42(S3>*
TI0-S223,2,593(52)
ftNL-42t9C*9)
flNL-«d83(18)
PRIVftTE C0MM.(16)
C5-3471 ,«»(16)*

JIN,3f,2699(72)
W E , 15,63(70)
68UASH.1,611(68)

NSE.2I.406(65)
N5E.22.12K65)
NP.61.38K65)
N5E,19,244(64)
CEA-2486(6<i)
PR5/ft,274,l?^S3)
ftCR,15,351C62)
Gft-3069(62)
flEEU-R-163,17<62>
JNE,11,95(60)
JNE.12,32(60)
ZET,37.41(59)
TI0-7547,39(57>
57C0LUMB!ft.39(S7)
AE,3,S07(S7)
flE,2.22(57)
0P-207(57)
JNE,2,243C56>
JN£,1.23t(S5>
NR0C-84,10(S5>

ftuthor

VonGunten
Peterson

Baerg
Studier

Zamyatnin
Kroshkin
Gindler
Jaffey
Lebedev
Studier

Kalebin
Kalebin
Attree
Cabell
Pomerance
Ghiorso
Jaffey
Hyde
Ghiorso
Seaborg

Steinnes
Breitenhuber
Neve-
OcKcvergnies
Focli
Hardy
Rayborn
Brose
Vidal
UMIis
Roof
Stmpson
Tiren
Johnston
Tattersai1
Ktrneev
Hubert
Hubert
Klincntov
HyasishcSttva
U.de
Hactflin
Crocktf
Eg*Istaff
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THERMAL CROSS SECTIONS

Isotope

T h " 2

T h 2 "
Th 2 3 2

Th 2 3 2

Th 2 3 2

Th 2 3 2

Th 2 3 2

Th23*
Th 2 3 2

Th 2 3 2

Th23J

Th 2 3 3

Th 2 3 3

Th233

Th 2 3 3

Th23"
Th23*
Th23"
Th23*

Measurement

<r, pi le osci.
"to
"r

°t
<ra pi le osci.

<rt
S,
d i ffract i on

<?y activation

*t

<rr chemical separation
<rt
"I
<Ty activation

<ry activation

*r
at

Reference

JNE,1,319(55)
PP5/fl,65.73CS2)
TID-5223,2,593(52)
PR.88,'H2(S2)
ANL-f600,5(51>
ORNL-1161,31(51)
PR,81.527(51)
PR.8I,527(51)
KC-70(11)
CP-2376(11)
PR,18,265(35)

JNE,11,95(60)
N5E,2,33(57)
PRIVATE C0MM.(56)
flNL-1I65(18)

ACT.EL,11/ft,839(5D-
PR,80,1098(50)
CL-RU5-20(16)
MON-P-178,10(16)

Author

Small
Sard ay
Ghiorso
Pomerance
Hibdon
Rayburn
Shu II
Shu II
Grummitt
Seren
Dunni ng

Johnston
Fields
Crane
Hyde

Osborne
Harvey
Barney
Osborn
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RESONANCE PARAMETERS

Isotope

Th 2 2 8

Th 2 2 9

Th 2 2 9

Th 2 2 9

Th229

Th230

Th230

Th230

Th 2 3 0

Th232,
T h 2 "
Th 2 3 2

Th 2 3 2

T h " 2

T h " 2

Th232

Th232

Th232

Th232

Th 2 3 2

Th 2 3 2

Th 2 3 2

Th232

Th232

Th232

Th 2 3 2

Th232

Th232

Th232

Th 2 3 2

Th232

Th232

Th232

Th232

Th232

Th232

T h » 2

Th232

Th 2 3 2

T h 2 "

Energy
Measurement Range (eV)

•>
*>
"t

*t

"f

°t
•t

"t

1.896-7.55

.61-51.0

.61-16.8
.609-29.9
.24-.727

721
-.07-563.
1.125-29't.
1.107-47.5

<rtoyrr(SI) 21.78-1592.7
•V
°V
°"t
°V
<rt
<rt
(rt<rr5=,

°t
*t

*r
<rt<rt?f
«rt(SI>
o-t

<rt
vt
vt
<rt
ana 1ys i s
<re
<ryC5O
<re
fft
ffe
ffe
o-e
*t

8.35-19tO
8.35-1940
8.35-3006.9

-7.
21.80-69.25
21.76-69.13
8.24-866.2

21.B0-221.9
21.78-305.50
8.34-103.6
21.8-171

112.90-3592.66
21.80-69.2
21.69-489
21.8-171

21.69-341.16
21.69-489
8.346-3005.78
8.346-3005.78
21.73-69.02
68.95-341.16

-4.3
-3.5

113.15-1390
195-263
-7

22.1-23.8
22.00-350
22.0-310
4.S4-194

Reference

N5E,29,423(67)

BAP,16,16(71)+
BAP,8,370(63)
BAP,6,417(61)+
AE,8,47(60)

NP/A,289,225(72)
AE,26,507(69)
PR,176,1421(68)
66PARI5,1,71(66)

PR/C,6,1854(72)
PRL,27,117(71)+
71KN0X.2,735(71)
CEA-N-1149(69)
NUK,11,61(68)
BAP,13,722(68)+
PR,155.1362(67)
NP,76,196(66)
PR/B,140,50(65)
65ANTUERP.166(65)
PL,8,45(64)
PRIVATE C0MM.(64)
PR/B,134,985(64)
BAP,9,31(64)
AERE-PR/NP-7,5(64)
BAP,9,20(64)+
AERE-PR/NP-7,6(64)
PRIVATE C0MM.(64)
PRIVATE C0MM.(64)
64PARI5,2,744(64)
AERE-PR/NP-5,6(63)
AERE-M-1223(63)
AEEU-R-163,15(62)-
ANS,4,271(61)
CU(PNPL)-206.6(60)
PRIVATE C0MM.(59)
PR,110.692(58)
PR,101,1328(56)
AE,1,(5),S5(56)
PRIVATE C0f91.(55>
PR,95,476(S4)

Author

Simpson

Fe1v i nc i
Boi1inger
Cote
Konakhov i ch

Janes
Kalebin
Cote
Kalabin

Rahn
Forman
Forman
Ribon
Lundgren
Shwe
Bhat
Asghar
Haddad
Ribon
Bol1inger
Cote
Garg
Haddad
Moxon
Palevsky
Pattenden
Rae
Ribon
Ribon
Pattenden
Uttley
Schroder
Cooper
Rosen
Bol1inger
S*th
Levin
Radhevich
Pi Icher
Seidl
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THERMAL CROSS SECTIONS

<rf = 1500±250 b

230 _

9) Pa
[17.4 day]

231
Pa

THERMAL CROSS SECTIONS

o-t = 210±20 b
<rf = 0.010±0.005 b
<rt = 211±4 b

RESONANCE PROPERTIES

1, = 1500±100 b
<D> = 0.45±0.07 eV
So = 0.85±0.10

RESONANCE PARAMETERS

9 1 '

[3.25 X W y r ]

r = 3/2-

Eo CeV)

-.318
.3S61.003
.494±.C03
.743±.003
1.2381.003
1.405±.005
1.9601.005
2.790±.006
3.4831.007
4.12 ±.01
4.35 ±.01
4.53 4.01
5.06 ±.01
5.28 ±.02
5.63 ±.02
5.82 ±.02
6.55 ±.03
6.87 ±.03
7.57 ±.03
7.82 ±.03
8.73 ±.03
9.26 ±.04
9.70 ±.04
10.33 1.04
10.76 ±.04
11.26
11.67
12.08

2grB

.080 i

.009 i

.0077±

.028 i

.0012±

.0071±

.0099±

.0470±

.035 ±

.060 i

.017 ±

.49 ±

.085 i

.047 ±
,058 ±
.049 ±
.25 i
.093 i
.182 i
.74 ±
.046 i
.230 ±
.700 ±
.341 ±
.362 i
.683 i
.02161

(meV)

.004

.003

.0011

.001

.0008

.0004

.0003

.0015

.004

.004

.002

.02

.007

.005

.005

.005

.02

.008

.014

.03

.006

.010

.035

.013

.013

.061

.003

rr

56
43
40
40
46
45
46
39
48
50
60
55
63
45
45
45
SO
46
60
55
57
55
50
49
30

(meV)

1 4
± 3

± 4
± 5
± 5

±10

±11

±10

±10
±20

5

2gr° <meV)

.111

.127 ±,006

.013 ±.004

.00891.0013

.025 ±.001

.00101.0007

.00511.0003

.00591.0002

.02521.0008

.042 ±.002

.029 ±.002

.0080*.0009

.218 ±.009

.037 ±.003

.01981.002

.024 1.002

.019 1.002

.095 ±.008

.034 ±.002

.065 ±.005

.25 t.Ol

.015 ±.002

.074 ±.003

.218 ±.011

.104 1.004

.108 1.004

.200 ±.018

.00621.0008

„ = 5562±22 keV

Tf <<neV)

.00181.0007

.013 1.007

.007 1.004
<.006
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231-

Pa
Eo (eV) 2gTn (meV) (meV) . 2gr<| CmeV) T. (neV)

13.26
13.38
11.10
15.06
15.57
16.02
16.66
16.99
18.29
18.71
19.25
19.55
20.3
20.6
21.3
21.15
22.12
21.75
25.15
25.97
26.85
27.32
28.23
28.69
29.62
30.22
31.73
32.2
32.80
33.39
35.15
36.11
36.65
36.80
37.53
38.26
39.73
11.27
12.03
13.31
11.51
11.91
15.61
16.39
17.22
18.60
50.12
50.85
51.25
51.92
52.51
53.91

1

1

1

1

3

1

1

1

1

1

2

.801

.097

.578

.109

.201

.328

.229

.306

.511

.693

.176

.080

.011

.999

.551

.618

.170

.279

.091

.070

.155

.551

.202

.268

.687

±
±
±
±
t
±
t
±
±
±

±
1
±
1
±
±
1
±
±
±
±
±
±
±

.05S0±

.38

.057

.18

.11

.20

.39

.15

.36

.98

.20

.05

.15

.65

.51

.19

.11

.22

.33

.03

.292

.13

.856

.19

.98

.18

.808

±
±
±
t
±
±
±
±
±
t
±
t
±
t
±

t
t
±

±
±
±
±
±
±

.116

.116

.030

.006

.008

.016

.016

.016

.086

.035

.026

.027

.009

.051

.185

.185

.028

.020

.020

.051

.021

.012

.02 i

.021

.109

.016

.23

.023

.02

.023

.02

.01

.21

.12

.06

.01

.06

.10

.10

.16

.01

.01

.16

.07

.17

.056

.06

.oes

.07

.10

.15

.088

.220 ±.010

.300 ±.010

.151 1.008

.0282±.0016

.051 ±.002

.062 ±.001

.056 ±.001

.071 ±.001

.351 ±.020

.160 ±.008

.010 ±.006

.018 ±.006

.009 ±.002
,220 ±.012
.120 ±.010
.110 ±.040
.100 ±.006
.056 ±.001
.018 ±.001
.210 ±.010
.030 ±.001
.106 ±.008
.038 ±.001
.050 ±.001
.310 ±.020
.010 ±.003
.60 ±.01
.010 ±.001
.032 ±.001
.021 ±.001
.031 ±.001
.051 ±.006
.210 ±.010
.060 ±.020
.16 ±.01
.032 ±.006
.17 ±.01
.070 ±.016
.100 ±.016
.230 ±.021
.028 ±.006
.016 ±.006
.160 ±.021
.018 ±.010
.150 ±.021
.012 ±.008
.016 ±.008
.120 ±.012
.068 ±.010
.136 ±.011
.300 ±.020
.110 ±.012
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231

91Pa

En CeV) (meV) (meV) CmeV) (tneV)

51.15
55.20
56.05
56,52
57.i6
60.16
61.35
61.77
62.35
63.38
61.10
65.30
66.13
67.35
68.21
69.09
70.07
70.6t
71.33
72.03
73.8
71.9
75.7
76.6
77.8
78.5
79.2
80.1
81.0
83.5
81.7
85.7
87.7
90.0
91.5
92.8
93.9
95.8
99.0

1.36
9.36
2.17

.83
1.12

.25
2.82

.79

.22
1.39

.29
1.08

.11

.95

.22
1.83

.27
,84

1.52
.51
.69

1,23
.37
.53
.86
.31
.15

1.00
.77

3.29
2.03
2.01
2.06
1.11
1.15

.18

.60
3.92
2.19

* .10
* .71
± .15
± .09
± .11
± .06
± .31
± .31
i .10
± .11
t .08
± .15
i .08
± .15
± .10
± .33
i .10
* .13
* .31
± .12
± .16
i .19
± .12
i .16
± .18
± .11
± .11
± .18
± .20
±1.10
± .55
t .56
- .56
± .38
i .38
± .27
± .27
± .78
± .10

.181
1.26
.290
.110
.168
.032
.36
.10
.028
.171
.036
.131
.011
.116
.026
.22
.032
.100
.180
.061
.080
.112
.012
.060
.098
.038
.050
.112
.086
.36
.22
.22
.22
.12
.12
.050
.062
.10
.22

±.011
±.10
±.020
±.012
±.018
±.008
±.01
±.01
±.012
±.016
±.010
±.018
±,010
±.018
±.012
±.01
±.012
±.016
±.010
±.011
±.018
±.022
±,011
±.018
±.020
±.016
±.016
±.020
±.022
±.12
±.06
±.06
±.06
±.01
±.01
±.028
±.028
±.08
±.01

Note - Resonances are missed above neutron energy of 15 eV.
5ingle-1 eveI Breit-Uigner parameters.

THERMAL CROSS SECTIONS

<ry = 760±100 b
<r, = 700±100 b

232
Pa91'

[1.32 day]
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233
Pa91

[27.0%]

234
Pa91 '

[1.17 min]

THERMAL CROSS SECTIONS

(r- = 21*3 b 11.17 win Z 3 "P»" ]
trT = 20*3 b t6 .67 hr 2 3 "Pa9]
o> < 0.1 b
<rt = 55*3 b

RESONANCE PROPERTIES

I" = 3/2-

Eo CeV>

Bound 1eve 1
.795*
1.311*
1.611*
2.356*
2.830*
3.386*
1.288*
5.152
7.181
8.26
8.27
9.37
10.35
10.69
11.52
12.15
12.90
11.12
11.80
15.96
17.00

.005

.003

.001

.001

.001

.006

.009

I =

<fi> =
So =

RESONANCE

2grn (meV)

.OO11±.OOO1

.139 ±.011

.38 ±.01

.0117

.207 ±.020

.39 ±.09

.113 ±.010

.521 ±.037

.21

.0673

.22
1.50
.11
.21
.106
.160
.11
.53
.077
1.19
.367

895*30 b
0.69*0.09 eV
0.75*0.06

PARAMETERS

t ri

0
50
10
12
50
16
50
18
55
60
65
70
70
50
65
50
75
60
70
50
70
50

(meV)

±10
± 5
± 5

± 5
± 5
± 5
± 5

So = 5197*6 keV

2gr» (meV)

.0016*.0001

.120 ±.012

.296 ±.029

.0076

.123 ±.012

.21 ±.05

.055 ±.005

.231 *.O16

.080

.0231

.071

.190

.011

.0625

.031

.132

.039

.11

.020

.297

.0891

Note - Single-1eve I Breit-Uigner parameters.

234
Pa91

[6.67 hr
THERMAL CROSS SECTIONS

o> < 500 b

THERMAL CROSS SECTIONS

<rf < 5000 b

91-4 E/20



THERMAL CROSS SECTIONS

I

Isotope

Pa 2 3 0

Pa 2 3 1

Pa 2 3 1

Pa 2 3 1

Pa 2 3 1

Pa 2 3 1

Pa 2 3 1

Pa 2 3 1

Pa231

Pa232

Pa232

P a " 2

Pa232

Pa233

Pa233

Pa233

Pa233

Pa233

Pa233

Pa233

Pa 2 3 3

Pa 2 3 3

Pa 2 3 3

Pa 2 3 3

Pa23"

Isotope

Pa231

Pa231

Pa231

Pa231

Pa233

Pa233

Pa233

Pa233

Pa" 3

Measurement

*t

*1
<rt
<Ty activation
ay activation

•>
ff-y act i vat i on
<V
<Ty activation

<rr activation
<Ty activation

*f

«"yIy chemical separation
RI chemical separation

«t
RI
<rs RI mass spectrometry
ffy chem i ca1 separat i on
<ry mass spectrometry
<rY chemical separation
ff-y mass spectrometry
<Ty chemical separation

Reference

PRIVATE C0MH.(46)

AE,32,178(72)
NSE,12,243(62)
PR,101.1053(56)+
PR,90,102(53)
TlD-5223,2,593(52)+
TID-5223,2,604(52)
LAMS-354(46)
CS-3471,2(46)

PR,101,1053(56)
PR,90,102(53)
PRIVATE C0MM.(46)
PRIVATE C0MM.(46)

UAP0-TM-837(70)
NSE,29,408(67)
NSE,28,133(67)
NSE,20,235(64)
PRIVATE C0MM.(64)
0RNL-3320«,l(62>
CJP,3B,751(60)
NSE,1,1(56)
100-16226(55)
N5E,1,1(56)-
TID-5223,54a(52)

PRIVATE C0MM.(46)

RESONANCE PARAMETERS

Energy
Measurement Range (eV)

<rt 0.4-99
<rf 0.39-0.743
<rf 0.39-1.238
<rt 0.38-1076

<rt 1.31-15.96
<rt 0-1700
<rt 0-0.43
<rt 0.01-1.0
<rt 0-1700

Reference

0RNL-3268,47(62)
BAP,6,8(61)
HU-67219(60)
NSE,12,243(60)

PRIVATE C0MM.(68)
NSE,28,133(67)
PRIVATE C0MM.(66)
NSE,20,235(64)
BAP,9,433(64)

Author

Ghiorso

A1exsandrov
Simpson
Smith
El son
Ghiorso
Jaffey
Farvel1
Seaborg

Smith
El son
Ghiorso
Per 1 man

Connor
Connor
Simpson
Simpson
Stoughton
Halperin
Eastwood
Halperin
Smith
Katzin
Kat2in

Borst

Author

Patterson
Leonard
Leonard
S c mpson

Burgus
S i mpson
Simpson
S i mpson
S i mpson
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9 2 THERMAL CROSS SECTIONS

[20.8 day]
<rf = 25*10 b

23,
M U

, . , . , THERMAL CROSS SECTIONS
[4.2 day]

<rf = 400*300 b
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I1

1

I" =0*

U
THERMAL CROSS SECTIONS

<ry = 73.HI.5 b
<rf = 75.2H.7 b
vf, = 118.3H.1 b
%% = 11.7 b
<rt = 163110 b
a. = 0.97210.061
vf = 3.1310.06

RESONANCE PROPERTIES

l y = 280U5 b
l f

c = 320HO b
<D> = 7.6U.5 eV
So = 1.010.5

RESONANCE PARAMETERS

,2

5 = 5713*10 keV

Eo (eV)

-.60
5.981.01
12.70i.03
21.00i.05
23.80i.05
24.75i.05
27.70i.05
29.65i.06
34.24i.06
40.0 1.07
43.16i.07
47.6U.07
52.48i.08
71.24
102.3
106.4
107.3
112.5
124.6
128.1
131.5
111.5
149.6

grn cm

1.2 ±0
6.5 i
1.9 10
5.2 i
.501

2.4 ±
.85
.59
.25
7.9
1.06
2.0
31

eV)

.2

.5

.2

.5

.03

.1

(45
(45
(45
(45
(15
(15
(15
(45
(45
(45
(45
(45
(45
(45

(meV)

±5)
15)
15)
15)
15)
±5)
i5)
15)
15)
15)
±5)
15)
15)
±5)

gP° (meV)

.14

.49 ±.08
1.83 i.H
.11 i.OI
1.07 i.ll
.10 i.O5
.16 i.O2
.016
.10
.01
1.2
.15
.27
3.6

rf (meV)

-40 l 4
25 ± 5
263 ± 5
-580 170
90 ±10

-1150
-200 ±50
900
-360
-2600
178

-310
281
-720

Note - Multi-level Reich and Moore parameters. Two fission channels
are required to adequately fit the cross section data.
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I" = 5/2*

THERfWL CROSS SECTIONS

<rr = 47.712.0 b
<rf = 531.HI.3 b
< r , = 578.812.0 b
?. = 8.212.0 b
<rt - 587 .OH.3 b
a = 0.089910.004
n = 2.28710.007
v = 2.492*0.008

RESONflNCE PROPERTIES

I T = 14016 b
I f - 764113 b
<D> = 0 .68*0 .06 eV
So = 1.1*0.2

RESONflNCE PfiRflMETERS

x

S. = 6840,613.6 keV

E o <«V)

Bound level
.171.02
1.551.02
1.791.01
2.171.01
2.291.01
3.491.07
3.661.01
4,761.01
5.891.02
6.421.02
6.8U.0Z
7.481.02
8.671.02
9.261.02
9.681.02
10.371.02
10.86*.04
11.3U.02

T CmeV)

100 i 20
600 i 50
260 ± 30
170 * 20
75 1 10
500 1200
185 1 20
900 1100
350 * 70
600 l 75
150 1 30
170 1 30
380 1 50
300 * SO
S00 i 50
320 * 30
350
325 i 60

29r, CneV)

.000201 .00004

.165

.34

.072

.17

.07

.12

.24

.17

.22

.78

.038

.038

.13

.13
1.66
.073
.20

i .010
1 .04

i .03

* .02
i .07
10.03
i .11
i .12
i .007
i .019
1 .03

i .08

1 .07

J r, (meV)

40 H O
45 120
40 HO

40 HO
(45)
SO U5

[23 (45)
(45)
(45)

48 U5
40 120
50 120
(45)

[2]

2grS

.000491

.133 i

.25 i

.048

.11 i

.037

.063 i

.11 i

.070 i

.087 J

.30 d

.015 i

.013 i

.043

.042

.515

.022

.059

(iraV)

.00010

.008

.03

.02

.011

.03

.012

.04

.05

.003
t.007
i.010

t.025

t.02i

r, (neV)

60 1 IS
555 i 80
220 i 30
115 i 20
35 i 5
455 1200
135 i 20
855 1100
320 i 50
570 i 75
108 i 20
120 1 30
340 1 60
250 i 50
555 i 50
260 i 30

280 i 60
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*a>
% '
s,

• 96.6M.S b
• S92.2H.3 b
• 680.SH.3 b
• I3.S«O.S b
684.6M.1 t>
0.!69iO.OO2

< 2.0S8i0.009
• 2.«lSi0.00S
• 9.8«0.G f.

* PflflPFfi? JF*l

• I**i6 b
• 27SiS b
• 0.63<0.06 «V
• 0.9J«0,10
i.610.3

S£50WWC£

t* « tit 6S<tS.Ul.l k.v

Seuntf l««l
•2tSi
1.135*
2.0J8»
2.»*i i
3.J9S*
3.613s
4.845*
S.**6*
5.83i
6.21 9
6.39 9
7.08 9
e.?ei
8.28 9
9.74 9

i
i
i
i
i

t
i

10.18 *
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.08*
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.005
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.0!
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.01

r u
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IS? 9
43
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4S1
63 9
131 9
156)
ISO 9
95 9

*V)

> 8
i H
i 3
• SO
i IS
i 6
i 3
i IS
• 30
* 50
• 3
1 H

t 10
« 40
iSO
• 10

Zif. <

.tea*.023 iO

.(H6 g

.059 9

.022)

.016 9

.030 9

.260 9

.125 9
1.18
.18
.026 9
.067 *

.0005

.0011

.0OC3

.001

.002

.002

.004

.003

.003

.003

.015

.005

.04

.03

.005

.006

J

3
4
3

3
4
4

3
4
k
4
4

4

36 9
42 9
38

44 I
37 9
35 9
46 9

45
35
36
45
47

•SS

MV)

I 3
i 5
1 H

i 6
5

i <t

i 8

( 7
• 2
t 3
i S

>!0
t 6

29T« <«*V>

.0OS5i .0005

.01*5* .0010

.0954s .0002

.ooiet .0006

.OiSfltO.OOII

.0242a .00!1

.0268* .0016
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.059 * .010
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.021 * .0019

ff <
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10 9
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116 i
SO i
S 1
Z<* i
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27 9
85 9
109 i
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4E

e*V>

a
10
1

t SO
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s

t i
7
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i 50
> 2
t 3
i 6
t 20
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i 7

s
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E o CeV) 2oTn CmeV) <m*V) CmeV)

293.60 ±0.20
295.10 »0.20
296.20 i0.20
296.90 10.20
297.50 i0.20
298.50 20.20
300.50 ±0.20

Not* - 5ingl«-l«v«l Brcit-Uigncr parameters. For recent R-matrix
resonance parameters see de Saussure 73 and Cramer 69.
For Mler-Adlcr parameters, see de Saussure 73 and ftdler 67.
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CROSS SECTIQHS

Isotope Reference ftuthor

CC-3699.6(16>

CC-3S99,6(16>

Sent ley

Bent ley

»ass spectrometry,Rl
pile oscf.

chemical separation

71CANT,I61(7i)
UP/fl,lHS.l<70)
NSE,29,<>1S(67>
N5E,2).M7(65>
CEft-R-2<i86(64>
IWS,6,4<l(63)*
PRIVATE COnri. (61)

PR,89,320(53)
T1D-5223,2,S9O<52>

Cibell
y

Simpson
Kilperin
Vidtl
Berreth
Ho let
J.ffey
El son
V»nU inkle
Seaborg

U

U"3

y
U " 3

U233

U
U233

UZ33

U " 3

233

U

U" 3

UZ33

U" 3

U233
U'33

U ? 3 3

u"3

,j233

U233

delayed neutrons

n reactivity

ft
fffV pi ie osci.

D analysis

ly'f

JIN,33,3972(71)

f

n. mass spectrometry
l I
p

a mass spectrometry
7 reactivity
v critical concentration
mass spectroinetry ,R1

it Mn bath

USE,Hf,180(71)
N5E,^,266(71)
JKE.25.32K71)
•«,28.359(70)
THES1SC70)
70HELS1NKI,1,287(70)
70H£LS!NKJ,1,295(70)
JNE,22,177(68)
NSE,3<*,263(68)
NSE,29,K67)
«MEC/E-172(67)
66PftRJ5,2,3(66)
PR,152,1016(66)
100-17083(66)
66Uft5H,2.919(66)
655ftLZBUFtG,2,25(65)
NSE,22,121(65)
NF,66,149(65)
NST,2,52(65)
CRRP-1183(6<t)
flECL-2118(64)
flN5,7,272(6<»)
NP,t8,<»33(63)
JNE,16,195(62)
NSE,12,359(62)
NSE,!2,36'»(62)
ORNL-3176,1(61)
NSE,8,112(80)
NSE,8,210(60)
60VlENNn,203(60)
PR,118,799(60)

Cabell
Conaot
EiUnd
Magnuson
Ualsh
Bak
Boldcman
Lounsbury
Vidal
Keith
Staub
Conway
Boldeman
CabelI
Fultz
Smith
Smith
Co I v in
Hardy
Mather
Vasuno
Bigham
Okazaki
Esch
Hopkins
Cabell
Gwin
Gwin
Halperin
Block
Mack I in
Safford
Safford
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

U

u?33

U
U231I

U233

U
U"3

U 2 3 3

U"3

233

U
U«3

y233
U 2 3 3

2 3 3

U 2 3 3

U 2 3 3

U"3

233

U « 3

?33

* pile osci.

ratio
r.
1.
• cross section ratio
v

« reactivity
*
pile osci.
* pile osci.
» analysis
delayed neutron
V
delayed neutrons

„i> critical concentration
«> reactivity
f.
vf
*>
V
i>

V

Vp
Vp
destruction
mass spectrometry
a. mass spectrometry

it reactivity
vc
F

V
T, neutron density
absorption,U233/6

'f
a mass spectrometry

*(
D p i1e osc i.
u pile osci.
<r*

NSE,7.187(60)
NSE,5.<«9(S9)
NS£.5.22S(59)
AERE-R-2996.17(59)
PR,113.1589(59)
SSGENEVfl.16.125(58)
58GENEVA,16.233(58)
JNE.6,2eS(S8>
S8G€Nevft,16,12HS8)
NSE,3,758(58)
A£R£ -R/fl-2457(59)
JNE,4.4W(S7)
AERE-NP/R-2140(57)-
N5E,2,253(?7)
PR,107.1044(57)
PR.101,1012(56)
JNE,6,1(57)
JNE,3,28(56)
JNE,2,247(S6>
NSE,1,20(56)
SSGENEVft,4,30K55)
55GENEVA,4,235(55)
CR,240,2306(55)
JNE,1,286(SS)
55GENEVA,4,301(55)
55GENEVA,4,34(SS)
5SGENEVA.4,295(55)
55M0SC0U,131(55)
55M05C0U,123(55)
S5GENEVPI,4,230(55)
SSGENEVft,4,230(55)
55GENEVA,4,230(55>
55GENEVA,4,210(S5)
KAPL-1464(55)
KflPL-1464(55)
SSGENEVft,4,224(55)
55GENEVA,4,295(55)
SSGENEVft,4,295(55)
55GENEVfl,4,295(55)
CRGP-458(51)
flNL-4515c15(50)
ftNL-4515,15(50)
CRP-378(48)
CF-365K46)
CF-3651(40)

Siapscn
OeSaussure
ttuehlhause
Raffle
R*gier
Bighaa
Ca«poell
Cocking
Colvin
Gaerttner
Rose
Green
Littler
Francis
Keepin
Diven
Keepin
Pattcnden
Sanders
Thomas
Ai ichanov
ftuclair
ftuclair
Popovic
AIichanov
Rose
Sp i vak
Kalashnikova
Kalashnikova
Kukavadse
Kukavadse
Kukavadse
Lynn
McMillan
McMi11 an
Nikitin
Spivak
Sp i vak
Sp i vak
Tunnicliffe
Inghram
Inghram
Cruikshank
Zinn
Zinn

msss spectrometry fiERE-R-676H71) Cabel !
70HELSINK1,1,287(70) Lounsbury
NSE,8,112(60) Block
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Isotope

(j2J»

jj!3«

u13*y23«

U*3*
y21*
U23«

y23S

UJ3S

(j?35
U235
(j?3S
y23S
y?3S
(j23S

(j23S

U23S
0*235
y235
Jj235
y23S
y23S
y23S
|j23S
U23S
y23S
(j23S
y235
y23S
y235

U235
||235
U?35
|̂23S

U23S
|j23S

U 2 3 5

U-23S

[j23S

U235
y23S
U23S

U-23S

U23S
jj23S
U235

TfCfifffli. CROSS

Measurement

p< >• osci*

dapletion
niss spectronetry
pi >• osci.
pi 'e osci.
aass spsctrenetry

•t

<t
isomer production
delayed neutrons

* reactivity

I,

ft
9l
er,
tr,<rf\1 production rate

D analysis
>>0
t i

a
a
V

V

al-
v
v
\,
•no.

u
<rf
J,
*f
vo
V

a mass spectrometry

"t
RI
v
diffraction
a mass spectrometry

n cr i t i ca1 concentrat i on
a mass spectrometry

SECTIONS

Reference

S8GENEVA,16,61(58)
JNE,6,181 (S8)
fiECL-<*17,33(S7)

5SG£N£VA,1,105(55)
0RNL-CF-S2-1-15(52)
0RML-CF51-12-15H51)
ANL-1S15.15(50)

OfiNL-SKIB)

PRIVATE C0MH.(72)
YF,11,685(71)
NSE,11,173(71)
NSE,11,160(71)
NSE,11,286(71)
^£,28,359(70)

THES1S(7O)
70HELSINKI,1,161(70)
70HELSINKI,1,117(70)
70HELS1NK1,1.287(70)
68UASH,2,1271(68)

JNE.22,177(88)
N5E,31,263(68)
AAEC/E-172(67)
NSE.29.K67)
PRIVATE C0IW. (67)
66PARIS,2,3(66)

66PARIS,U307(66)
ANL-7210.2K66)
66PARIS.2.17(66)
JNE.20,519(66)
PR.152,1016(66)
NUK,8,1(66)
66UASH,2,919(66)
100-17083(66)
65SALZBURG,1,255(65)
AE-18K65)
CRRP-1163(61)
PRIVATE C0«H.(61)
61GENEVA,2,366(61)-
PR/B,133.1103(61)
AECL-1965(61)
0P-617(63)
PRIVATE COMH.(63)
NP,18,133(63)
PR5/A,271,122(63)
JIN.21,1193(62)
AE,13,368(62)
NSE,12,361(62)
PR-P-53,6(62)

Author

Halper in
HcCallu*
Hurst
Inghraai

Pooerance
Pomerafice
Inghran
Shapiro

Borcea
Belov
Conant
Eiland
Hagnusen

Bah
Boldewan
Ceulemans
Oeruytter
Lounsbury
Henneley
Keith
Staub
Boldeman
Conway
Poortmans
Cabell
Co1v i n
OeVolpi
Durham
Fieldhouse
Fultz
Hel1 strand
Smith
Smith
Fraysse
He 11 strand
B i gham
Colvin
Mas 1 in
Mather
Okazaki
Baumann
B i gham
Hopk i ns
Uillis
Cabel1
Geras i tov
Gwin
Hanna
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THERMAL CROSS SECTIONS

Isotope

U 2 3 S

U 2 3 5

y23S

Ij235
y735

y235

y23S

y23S
y235

y235

y?35

y23S

y23S

U 2 3 5

y23S

U 2 3 S

y23S

y23S

y235

U 2 3 5

y235
y23S

y23S

y23S

y23S

y235

y235

y23S

U 2 3 S

y23S

y?35

y23S

y23S

y23S

y23S

y23S

(J235

y23S

U23S

M 2 3 S

y23S

y23S

y23S

y235

y235

y235

u 2 3 S
y23S

Measurement

nlv

'f

*t
D tin bath activation

S, analysis
v p i1e osc i.
•V
<rt<Tf ratio

vt5t

trt9

*t
If
fftOf rat i o
1/

a mass spectrometry
S
1/

V

°f
as analysis

delayed neutrons

delayed neutrons

a-
17 pi le osci •

*f

D reactivity coefficient
rf

't
7) pi le osci •

u
o mass spectrometry

°>
a-
absorption

D neutron density

a mass spectrometry

"t
"t

Reference

NEU,T0F,KETH,131(61)
JNE,15,165(61)
NSE,9,311(61)
NSE,11,312(61)
NSE,8,112(60)
NSE,8,210(60)
60VlENNfl,203(60)
NSE,7,187(60)
PR,118,721(60)
NSE,5,225(59)
flERE-R-2998,9(59)
PR,113,1285(59)
NSE,6,133(59)
PR,113,1285(59)
NUC,17,(11),131(59)
NSE,6,133(59)
58GENEVPI, 16,125(58)
5BGENEW, 16,233(58)
JNE,6,285(58)
58GENEVA,16,121(58)
58GENEVA,16,83(58)
PR,109,1611(58)
flERE-R/R-2212(58)
flERE-R/R-2157(58)
58GENEVfl,16,103(S8)
PR,112,203(58)
ftERE-NP/R-2101(57)
JNE,6,1(57)
PR,107,1011(57)
HU-33381,33(57)
AERE-NP/R-2110(57)-
HU-17012,50(56)
HU-11525,31(56>
BftP,1,219(56)
55GENEVfl,1,301(55)
flECD-1167(55)
JNE,1,92(55)
55GENEVfl,1,210(55)-
55GENEVPI, 1,307 (55)
55M0SC0U,131(55)
55GENEVfi,1,315(55)
55GENEVfl,1,210(55)
55GENEVf>,1,199(55)-
55GENEVfl,1,221(55)
55GENEVft,1,295(55)
5SGENEVA,1,295(55)
TID-2019,105(55)
JNE,1,92(51)
PR,91,1088(51)
CU-115(53)

ftuthor

Brooks
Oeruytter
Hardy
Saplakoglu
Block
Macklin
Safford
Simpson
Vogt
flueh 1 hause
Raffle
Safford
Safford
Safford
Safford
Safford
Bigham
Campbell
Cock i ng
Co 1v i n
Craig
Foote
Kenward
Rose
Saplakoglu
Vogt
Egelstaff
Keepin
Keep i n
Leonard
Littler
Fr i esen
Fr i esen
Friesen
ftl ichanov
C1ayton
Egelstaff
Egelstaff
Egelstaff
Kalashnikova
Kanne
Lynn
Melkonian
Nikitin
5p i vak
Spivak
T i ngey
Egelstaff
Palevsky
Me 1kon i an
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THERMAL CROSS SECTIONS

Isotope

u"s
U 2 3 S

U 2 3 S

U 2 3 5

,j?3S

UZ36

UZ36
U 2 3 6

u 2 3 6

U 2 3 6

u 2 3 6

u 2 3 6
U 2 3 6

U 2 3 6

U 2 3 6

u"6
u 2 3 6

u 2 3 6
U 2 3 6

u 2 3 6

U 2 3 7

U 2 3 7

u 2 3 7
U 2 3 7

u 2 3 7
U 2 3 7

U 2 3 8

U 2 3 8

U 2 3 8

U 2 3 8

u 2 3 8

u 2 3 8

U 2 3 8

u 2 3 8

u 2 3 8
U 2 3 8

U 2 3 8

u 2 3 8

u 2 3 8
U 2 3 6

U 2 3 a

U 2 3 8

Measurement

RI
« mass spectrometry
» pile osci.

mass spectrometry

•r

«y
RI activation
reduction rate
activation
activation
activation
activation
activation

act i vat i on
activation
act i vat ion
activation
pile osci.

production rates
*f
<r,
chem i ca1 separat i on
mass spectrometry
"f

Iy activation

activation
activation
RI.activation

diffraction
RI,activation
diffraction

RI.absorption

"«P
ntass spectrometer
R U absorption
Reactivation
9t ratio

Raference

ftNL-«(680,5(51)
Lfl-512(16)
Lfl-512O6)
CF-365K16)
Lft-102(11>

ftERE-R-6761(71)
JNE,25,33K71>
NP/ft,111,577(70)
BfiP, 11^97(69)
68Ufs.SH,2,1271(68)
N5E,32,265(68)
PRIVfiTE COMM.(62)
JNE,7,81(58)
58GENEVA,16,64(58)
NSE,3,395(58)
JNE,6,161(58)
JPR,17,561(56)
AE,1,(5),130(56)
SSGENEVft,1*,235(55)
flNL-1873,9(52)
0RNL-CF51-12-15KS1)

68UflSH,2,1271(68)
PRIVATE C0MM.(68)
N5E.31,119(68)
ANS,10,230(67)
0RNL-399t,l(66)
LA-1669(55)

JIN,3t,2699(72)
JNE,25,331(7i)
JNE,23,705(69)
PRIVATE COMM.(68)
nN5.7,27(64)
JNE,15,213(63)

PRS/A,274,122(63)
NSE,14,358(62)
ACR,15,351(62)
JPR,21,617(60)
JNE,12,32(60)
ZET,37,406(59)
NSil, 3,395(58)
AE,3,507(57)
JNE,2,243(56)
NRDC-84,9(55)-

Author

Hibdon
U i11iams
Ui11iams
Zinn
Snyder

Cabell
Conde
Car 1 son
Schuman
Henneley
Baumann
Berreth
Cabel1
Halper in
Halperin
McCallum
Charon
Efimov
Auclair
Hu i zenga
Pomerance

Henne1ey
Barr
Cornman
Cornman
Ha 1per i n
Cowan

Steinnes
Conde
Hunt
B i gham
Baumann
Asp 1und-

N i1sson
Uillis
Hardy
Roof
Leroy
Tattersal1
Kuzmi nov
Halperin
Klimentov
Macklin
Cock i ng
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THERMAL CROSS SECTIONS

Isotope

u 2 3 8

u 2 3 8
U 2 3 8

u 2 3 8

u 2 3 8
U 2 3 8

u 2 3 8
U 2 3 8

(j23B

U 2 3 8

U 2 3 8

U 2 3 9

U 2 3 9

u 2 3 9

Isotope

U?32

U 2 3 2

U 2 3 2

U 2 3 2

U 2 3 2

U 2 3 2

U 2 3 3

U 2 3 3

U 2 3 3

U 2 3 3

u 2 3 3
U 2 3 3

U 2 3 3

u 2 3 3
U 2 3 3

u 2 3 3

u 2 3 3
U 2 3 3

U 2 3 5

u 2 3 3
U 2 3 3

U 2 3 3

U 2 3 3

U 2 3 3

u 2 3 3
U 2 3 3

Measurement

RI»activation

pile osci.
pile osc i•

"«P
» /
osci1lator
reactivity
activation
activation

°>
activation

Measurement

*t
rf
rt
*f
*t

't

*f
<*f
*f
«t
vt
'f
'irf
rt
*t

*i
*f*i
?,
analysis
analysis

*f
*f
*f
"f
<ff
analysis

Reference

JNE,1,234(55)
JNE,1,92(55)
NRDC-B4,9(55)
SSGENEVft.1,147(55)-
JNE,1,319(55)
ANL-5032,7(53)
PR,86,2K52)
ftNL-4680,5(51)
0RNL-CF51-12-15K51)
CP-2079(44)
MC-70(44)
CP-2376O4)

PRIVflTE C0MM.(56)
N5E,2,33(57)
ANL-4667C51)

RESONflNCE PflRflMETERS

Energy
Range CeV)

-.6-71.2t

-.6-27.75
5.93-258.
5.95-27.65
5.95-27.65

6.82-52.1
1.55-29.51
1.55-29.5f
1.79-20.6
6.8-12.4

-2.79-64.77
-2.81-64.30
2.80-52.15
1.79-20.6
1.8-16.3

20.58-62.72
1.59-30.76
0.17-61.3

-0.590-10.37
1.823-29.54
1.785-5903
1.799-38.05
1.78-55

1.799-59.3
-0.5-2.29

Reference

NP/ft,112,329(88)
BflP,13,1409(68)+
NSE,29,415(67)
NP,55,517(64)
fiNS»6,44(63)
IDO-16917,14(63)

NSE,51,130(73)+
PRIVftTE C0MM.(72>
71KN0X,2,855(71)
YF,13,457(71)
NP/ft,164,34(71)
70HELSINKI,1,419(70)
70HEL5INK,2,1757(70)
70HELSINKI,1,387(70)
JINR-P3-4992(70)
PRIVftTE COMM.(69)
PR,166,1178(68)
PR,174,1413(68)
68UASH,1,615(68)
fflJJ,20,617(67)
65SftLZBURG,1,245(65)
JPR,24,254(64)
JPR,25,877(64)
JPR,24,254(64)
JPR.24,254(64)
ftE.l1,408(62)

ftuthor

Crocker
Egelstaff
Egelstaff
Palevsky
Small
Harr i s
Segre
Hibdon
Pomerance
ftnderson
Grummitt
Seren

Crane
Fields
Studier

ftothor

ftuchampaugh

Farrell

S i mpsor>

James

Barreth

Berreth

6 Ions

Fe1v i nc i

Fe1v i nc i

Ryabov

S i mpson

Cao
DeSaussure
Kolar
Ryabov
Felvinci
Bergen
Sauter
Schne i der
Musgrove
Hi fenecker
N i fenecker
Nifenecker
Ni fenecker
N i fenecker
Gordeev

I
t
i...

L
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RESONANCE PARAMETERS

isotope

U 2 3 3

U 2 3 3

u 2 3 3

u 2 3 3
U 2 3 3

u 2 3 3

u 2 3 3

u 2 3 3
U 2 3 3

•( U233

f u 2 3 3

u 2 3 3
U 2 3 3

u 2 3 3

1 u 2 3 3

I. U 2 3 3

u 2 3 3

u 2 3 3
r U 2 3 3

, u 2 3 3
i: U 2 3 3

u 2 3"
u23"
U 2 3"

u23"
U 2 3"

u23"
u 2 3"

u 2 3 S

u 2 3 S
U23S
U 2 3 S

u 2 3 5
U 2 3 S

U 2 3 5

U 2 3 S

U 2 3 S

u 2 3 5

u 2 3 5

u 2 3 5

U 2 3 5

u 2 3 S

u 2 3 S

Measurement

<rte>

ert(T,

fft fff m 1 a
staf ana 1.

•>

°>
•f
j-

<rf<rt

<r
't

,rf
r.
rf
"t
rt
*t

<Ty (spectra)
mu11 i p1icity

polarization
<rt<Tf polar.

mu11 i p1icity
multiplicity

'f
7y(spectra)
jr
vf
analysis !
analysis

Energy
Range (eV)

0.150-10.17
0.150-10.17
0.150-10.176
0.150-10.176
-1.0-25.18
0.10-6.8
0.10-6.77
1.17-19.0
1.77-3.60
6.80-58.0
-5.0-10.17
-5.0-1.7
1.78-11
1.82-16
1.82-10.7
1.15-12.2

1.775-98.1
3.21-19.0
3.21-19.0
1.785-iO.I
1.785-9.25

5.19
5.19

5.19-817.6
5.19-13939.

5.20
5.20

5.20-369
-2.0-5.19

5.18

2.01-11.9
8.79-39.1
-1.97-60.9
0.29-11.0
1.13-56.6
6.82-52.1
2.01-11.90
0.29-26.18
6.39-32.05
1.13-15.01
2.01-32.1
8.79-19.29
9.26-117.35
2.775-19.12
-1.19-29.61
19.3-61.1

Reference

PR,118.711(60)
PR,]18.718(60)
PR,118.718(60)
PR,118,711(60)
60KINGSTDN,882(60)
PR,118.721(60)
PR,118.721(60)
AE,5,69(S8)
JNE,6,111(57)
AE,2,129(57)
BAP,1,327(56)
BAP,1,327(56)
JNE,3,28(S6)
55GENEVA,1,216(55)
55GENEVA,1,216(55)
55M0SC0U,81<:55)
55GENEVA,1,210(55)
PRIVATE C0MM.(55)
PRIVATE C0MM.(55)
PR.100,1219(55)+
PR,100,1219(55)+

NP/A,161,31(71)
JINR-P3-1992(70)
NP/A,139,17K69)
NP/A,118,313(68)
BAP,6,8(61)
HU-61866,1(61)
PR,109,171(56)
JNE,6,181(58)
AE,2,129(57)

NP/A,203,115(73)
PRIVATE C0MM.(73)
PR/C7,2018(73)
PRIVATE C0MM.(73)
PRIVATE C0MM.(73)
PRIVATE C0MM.(72)
JP,33,20(72)
COO-3058,29(72)
WP/A,191»657(72)
PRIVATE C0MM.(71)
BAP,16,1181(71)+
NP/A,161,31(71)
71KN0X.,2,629(71)
71KN0X.,1,110(71)
ANCR-1016,292(71)
PR/C,2,615(70)

Author

Moore
Moore
Moore
Moore
Pattenden
Vogt
Vogt
Vladimirskii
Sanders
Soho1cvski i
Moore
Moore
Pattenden
Adamchuk
Adamchuk
Nikitin
Lynn
P i1 char
Pi 1cher
5a i1 or
Sailor

Simpson

Rvabov
James
James
Leonard
Odegaarden
Harvey
McCa11urn
Soi.olovski i

Corvi
Corvi
OeSaussure
Redding!us
Keyworth
Blons
Corvi
Reed
Uagnemans
Felvinci
Graves
S > mpson
Blons
Krebs
Smith
Cowan
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RESONANCE PARAMETERS

Isotope

(j23S

U 2 3 5

U 2 3 S

y23S
(j235

U 2 3 S

u 2 3 s
U23S

U 2 3 S

U 2 3 S

(j23S

U 2 3 S

y23S
y235
(j235

U 2 3 5

(j23S

U 2 3 S

U 2 3 5

U23S
U 2 3 5

U 2 3 S

U 2 3 S

J23S

U 2 3 5

U 2 3 S

U23S

U23S
U 2 3 S

u 2 3 3
JJ23S

U235

(j23S

U 2 3 S

u 2 3 S
U 2 3 S

U 2 3 5

IflPI

U 2 3 S

U 2 3 S

(j23S

U 2 3 S

u 2 3 6

(J236

u 2 3 B
U 2 3 6

(|236

U 2 3 B

Measurement

7y(spectra)
<f

Energy
Range (eV>

2.04-6.39
8.78-56.49
2.026-50.2

multiplicity 1.14-39.4

ey(spectra)
ff; multipli

16.67-70.88
6.39-39.41

c.6.39-23.65
multiplicity 1.13-39.41

6.39-147
polarizationO.275-2.OB
analysis

ana lysis

't
*t

<rt analysis

VtVf

<rt<rt

't
<rtaf anal

IIt<Tf

<rt<Tf

vf
<rt

trt<rf

'f

r

integral
measurement

0.286-37.0
2.806-62.443
8.8-12.4

8.7B-39.5
1.14-147.35
18.04-99.50
2.026-39.47
2.026-72.49
0.282-50.2
18.04-300.5
-2.0-19.4
0.3-6.20
1.14-147.35
2.03-50.1
2.026-39.47
5.5-38.25
8.8-39.4

0.282-61.0
48.15-95.52
-0.95-3.16
6.1-24.4
6.1-48.5
6.2-64.4

0.290-7.16
-2.45-8.795
0.29-35.4
0.290-35.3
0.30-34
54.1-61.0
8.8-19.3
5.15-20
12.2-13.9

153.6-747.06
5.45-415.
-9.7-956.
5.46-376.

5.48
5.48

Reference

PRL,25,953(70)
70HELSINK1,1,449(70)
JINR-P3-4992(70)
PRIVATE C0MM.(69)
NP/A, 126,47K69)
NP/A,134,535(69)
69VIENNA,477(69)
PL,B26,664(68)
JNE,22,21K68)
PR,167,1121(68)
BNL-50045(67)
66PARIS,2,251(66)
66PAR1S,2,211(66)
65SALZBURG,2,355(65)
NP,69,545(65)
65ANTUERP,95(65>
AE,19,43(65)
AE,19,43(65)
65SALZBURG,1,287(65)
PRIVATE C0MM.(64)
AE,16,110(64)
AE,16,211(64)
CEA-R-2552(64)
PRIVATE C0MM.(64)
J1NR-P-176K64)
PR,130,1482(63)
PR,130,2380(63)
PR,122,1286(61)
JPR.21,429(60)
PR,118,724(60)
NRDC-117(59)
NRDC-123(59)
PR,116,1538(59)
N5E.3.43R(58)
PR,112,191(58)
JNE,5,389(57)
PR,103,1342<56)+
NRDC-8KS6)
PR,103,971(56)
PR,104,479(56)
55N0SC0U,81(55)
JNE,2.128(55)

72BU0,200(72)
NP/A,181,639(72)
NP/A,141,577(70)
IN-1317,10(69)
N5E.32,265(68)
N5E,32,265(68)

Author

Kane
Poortmans
Ryabov
Bowman
Cramer
Ueigmann
Ueinst«in
Asghar

Cao
Schermer
fidler
Drawbaugh
Poortmans
Melkonian
Michaudon
Ra i nwater
Uang
VanShi-di
Van5hi-di
Garg
Ignatiev
Kirpichnikov
Mrchaudon
Michaudon
Uang
Bowman
Cowan
Cowan
Michaudon
Vogt
Col!ins
Brooks
Havens
Me1kon i an
Shore
Sokolovskii
Pilcher
Price
Simpson
Yeater
Nikitin
Price

Carraro
Theobald
Carlson
Harlan
Baumann
Baumann
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RESONANCE PARAMETERS

Energy
Isotope Measurement Range (eV) Reference Author

U 2 3 B

U 2 3 6

U 2 3 6

U 2 3 7

u 2 3 7

U 2 3 8

U 2 3 8

U 2 3 B

u 2 3 B

U 2 3 8

U 2 3 B

U 2 3 a

U 2 3 B

U 2 3 B

U 2 3 B

u 2 3 B

U 2 3 B

«-?( spectra)

U 2 3 B

U 2 3 B

U 2 3 B

U 2 3 8

U 2 3 B

U 2 3 B

U 2 3 B

U 2 3 B

SJ238

U 2 3 B

irT(S!)

5.19
5.19-384
-8.-5.19

16.2-235
46.2-235

720-1210
511-598

6.6S-3456.3
66-1197
6.7-1593
765-3597
6.7-66.2
10.2-261
66-5762
66-1055
4.1-190
4.4-2031
6.7-823
6.7-3904
6.7-1802
6.7
6.7

36.5-705
6.7

6.7-997
6.7-237
6.7-405
21.2-200
6.7-37.1
6.7-118
6.7-118

BAP,6,8(61)
PR,109,171(58)
JNE,6,181(58)

LA-1420,91(70)+
BAP,13,1665(68)+

PRL,31,247(73)+
NSE,51,385(73)
NSE,51,119(73)
AE,32,19(72)
PR/C6.185K72)
71KN0X,2,701(71)
NP/A,161,31(71)
PR/C4,900(71)
70HELSINKI,1,103(70)
70HELSINKI,I,413(70)
PR,171,1293(68)
66UASH,1.573(68)
NP.85,305(66)
PR/B,131,985(61)
NP,11,611(63)
PR,127,161(62)
CR,255,20B6(62)
PRIVATE C0MM.(62)
BAP,6,8(61)
PR,118,687(60)
PR,105,661(57)
JNE,5,92(57)
PR,103,1778(56)
PR,101,1328(56)
PR.99,10(55)+
55GENEVA.1,210(55)

Leonard
Harvey
McCa11urn

McNally
McNally

Block
DeSaussure
UynchaKk
Maletski
Rahn
Carraro
Simpson
Uasson
Carraro
Rohr
Bol1inger
Glass
Asghar
Garg
Firk
Jackson
Michaudon
Moxon
Leonard
Rosen
Bol1inger
Radkevich
Fluharty
Levin
Harvey
Lynn
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234
,,Np
[4.4 doy] THERMAL CROSS SECTIONS

<rt = 900±300 b

235. .

93NP
[396 day]

THERMAL CROSS SECTIONS

<rY = 1600*200 b C22.5 hr z 3 6 Np"J
<r1 = 184*1 b C1.29X106 yr z 3 6 Np5]

236

93NP
[1.29xl08yr]

THERMAL CROSS SECTIONS

<rf = 2500*150 b
* „ = 3.12±0.1t

93-J Via



9 3 I I

23/Np
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238 . .

93Np
j 2 1 2 d n y ] THERHAL CROSS SECTIONS

<rf = 2070±30 b

RESONflNCE PROPERTIES

I f = 880±70 b

239

93NP
[2.35day] THERMS CROSS SECTIONS

<r, = 3 U 6 b C7.5 min 2 < ( 0 Np" ]
<r\ = l«t±11 b [6S min 2 " 0 N p9 ]
<rf < 1 b
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THERMAL CROSS SECTIONS

Isotope Measurement Reference ftvithor

* » 34
ANL-1152(18)
CC-3699,6(16)

Hyde
Bent ley

Np"°
Np"6

Np236

Np237

Np237

"?",
N p 2 3 7

"PIV,
Np"7

Np"!
HP",
Up"7

Np" 7

Np237

Np237

Np237

Np237

Np237

Np237

Np238

HP,llNp238

Np" 8

Np238

Np239

Np239

Np239

Np" 9

Np239

Np239

Np" 9

'f"te

"t

<ry chemical separation
<r!ly
Rl pile osci.
Iy activation
I, reactivity
I,<r,«y production rate
diffraction
diffraction
I, reactivity
<r,I, pi le osci.

*t
"f
*t
<rr alpha counting
<ry act i vat i on
ff-y activation

<Ff R l
ey<ra production rates
«~y activation
rf
"f

9-y analysis
<rr activation
rf
«-y mass spectrometry
o-y activation
(Ty activation

't

BNL-732(N-6),2(62)-
ANL-6600,121(61)•
PR,97,88(55)

UCRL-51263(72)
KFK-1156,17(71)
BNL-50212(70)
BAP,11,197(69)
IN-1195(68)
68UASH,2,1271(68)
PCS,28,1619(67)
PCS,28,1651(67)
ANS,10,259(67)
JNE,12,32(60)
BAP,1,31(60)
HU-59126,3(59)
PR,107,525(57)
JIN,2,205(56)
ID0-16226(55)
ANL-1030(17)
TRAN5U.EL.,2,11B(19)
PRIVATE C0MM.(16)

ANS,12,281(69)
68UASH,2,1271(68)
BAP,1,62(56)
PRIVATE C0MM.(51)
CF-3762(17)

NSE,6,100(59)
NSE,5,261(59)
58GENEVA,16,51(58)
NSE,1,108(56)
S5GENEVft,7,258(55)
HU-38202,37(55)
PRIVATE C0MM.(16)

Jaffey
Jaffey
Studier

Landrum
Eberle
He II strand
Schuman
Scov i11e
Henneley
Cox
Heaton
Rogers
Tattersa11
Leonard
Leonard
Smith
Brown
Smith
Jaffey
Ghi orso
Farwell

Spencer
Henne1ey
Lefevre
Per 1 man
Stud i er

Stoughton
K i nderman
Eastwood
Halperin
Ha I per i n
Lefevre
Borst
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (cV) Reference Author

No"7

Np"7

Np"7

Np"7

Np"7

Np"7

Np"7

Np"7

Np"7

l£"7

Np"7

Np"7

Np"7

<rtcf polar.
"t

"t
<rtvt
' • »

"t
"i

<rt<rf
*f
*t

1.17-884
3.86-155.35
1.32-235.3

20.40-50.37
5.77-50.40
8.32-56.1
0.49-7.5
30.4-50.4
1.32-107.21
1.32-107.21
0.49-1.47
0.5-4
3.86-18.9

PRIVATE C0HN.C73)
THE5I5(73)
PRIVATE C0»1f1.(72)
ZP.248.355(7I)
71KN0X,2,667(71)
PRIVATE C0MM.(71)
AE,28,362(70)
PL,630,624(69)
PRIVATE C0W1.(67)
66PARIS,2,128(66)
BAP,4,31(60)
55GENEVA,4,210(55)
AE.6.569(55)

Kcyworth
Plattard
Paya
Kolar
Poortmans
Ueigmann
Gavrilov
Ueignann
Paya
Paya
Leonard
Adamchuk
Adamchuk
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THERMAL CROSS SECTIONS

a, = 165±20 b
* , p = 2.21*0.18

236
Pu94

[2-85 yr]

THERMAL CROSS SECTI0N5

v, = 2100*300 b

237

94'

[45.6 day]

Pu

238

THERMAL CROSS SECTIONS

<ry = 547*20 b
o> = 16.5*0.5 b
<r, = 564*20 b
<rt = 566*20 b
f = 2.90*0.03
v\f = 2.24*0.08

RESONANCE PROPERTIES

It = 141*15 b
If = 24*4 b
I, = 165*15 b
<0> = 9.5*0.7 eV
So = 1.3*0.3

RESONANCE PARAMETERS

I" = 0*

Pu94'

[».8yr]

5656*4 ke

Eo (eV)

Bound level
2.90* .02
9.98* .02

18.6 * .
32.2 * .
36.6 * .
59.6 * .
70.2 *0.
77.7 * .
83.1 *0.
96.2 * .
99.6 * .

110.! * .
111.2 * .

9r« <

.075*

.215*
3.8 *

.0681

.021*
l . f *
2.51 *

.026*
19.1 *

.056*

.26 *
S.5 *

.13 *

meV)

.003

.01

.4

.01

.012
0.1

.16

.018
1.9

.030

.07

.6

.06

P t (meV)

38 *2
37 ±6
•17 ±6

(34)
(34)
(36 ±2)
(36 ±2)
(36 ±2)
(36 *2)
(36 *2>
(36 *2)
(36 *2)
(36 *2)

0

0

2

0

gP» (meV)

.O4'4 *

.066 *

.88 *

.012 *

.004 *

.18 *

.30 ±

.003 *

.10 *

.0057*

.026 *

.53 *

.012 *

.002

.004

.09

.007

.002

.01

.04

.002

.21

.0031

.007

.08

.006

TF (meV)

<.O8
<.2
1.6 *
4.8
5.9

.67*
7.8 i
9.4
4.0 *
4.8
5.1 *
5.0 *
3.1 *

0.4

.17
•8

.4

2.1
0.8
2.1 \
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238

94Pu

Eo («V) gTn

113.7 *
118.6 s
122.4 *
129.0 i
J32.4 ±
139.7 ±
151.1 i
165.0 ±
171.1 ±
176.8 ±
182.7 ±
192.5
203
216
221
232
245
252
261
265
289
300
305
320
327
337
361
368
382
391
408
419
426
448
481
465
473
496

.1 11.3

.1 31.3

.1 28.3

.1 .22

.1 .85

.1 2.8

.1 18

.2 .22

.2 55

.2 2.7

.2 30
15.5
4.9
57.6
59.0
.72

6./
16

26.0
37.6
55.5
8.0

180
27.7
15.4
.80

17.3
.39

13
18.6
53
47.7
6.56
49.6
85.6
23.1
9.5

(ncV)

±

±

±
t
t
±

±

±
t

t
t
t
±
t
t
t
t

t
t
t
£

1.4
4.0
4.4
.17
.18
.4

4
.10

10
.4

5
3,7
.6
3.5
25.6
.29
1.4
5

9.6
11.6
23.0
1.8

±180
t
t

±
t

±

±

±

±

±
±

±

±

±

6.7
2.7
.53

4.4
.24
3
3.6
27
21.7
1.69

23.2
60.8
6.7
2.0

Tt (meV)

(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(36 ±2)
(34)
(34)
£34)
(34)
(34)
(34)
(34)
(34)
(34)
C34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(34)
(345
(34)
(34)

1.06
2.87
2.62
.019
.074
.24
1.5
.017

4.00
.20

2.22
1.12
.35
1.20
3.97
.047
.43
.98
.016
1.54
2.21
3.20
.46

10
1.53
.84
.042
.90
.020
.66
.92

2.6
2.31
.31

2.31
3.97
1.06
.42

(meV)

±
±
t
t
*
t
±
t
t
t
t
t
t
i

t

t
±
t
t
1

1

1

t

.13
0.37
0.40
.015
.016
.03

0.3
.008
.73
.03

0.37
.27
.04
.24
1.72
.019
.09
.29
.010
.57
.68
1.33
.10

±10
±

±

±
t
t

±
±

±

±
t
±

t
±

t

.37

.15

.028

.23

.012

.15

.16
1.3
1.05
.08
1.08
2.82
.31
.09

r,
5.4
2.0
8.6
1.0
5.3
6.3
9.2
10.7

t
t
±

±

*
±

.72t
44
7.1

130
2.2
23
1.2

i

±

t
±

±

.84*
25
57
7

3500
24
102
68
5.5
15
8.4
7
4.4
17
2.8
2.5
29
11.3
71
6.7
6.7
2.3
6.8

t

cV>

1.0
.4
1.6

1.8
1.6
2.4

.18
17
1.8

.5
7
.3
.44

10

±500
±

±
±
±

±

±
±

i

t

±
t
i

*

7

1.4
4
2.2

1.3

.9

.7
12
3.5

2.1
2.1
.7

2.2

" See Young(67) fo.• parameters of bound levels.

Note - Single-1 eveI Breit-Uigner parameters. Resonances in the energy
region around 285 eV have been fitted by a multilevel Breit-Uigner
formula. Fission widths with no associated errors have large uncertainties
in them.
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THERMAL CROSS SECTIONS

1/2'

< r , =

y* I
't -
a ~
D =

V =

»coh !

RESONftNCE

1 =
If =
<D> -

So '
si -

268.813.0 b
742.513.0 b

7.710.5 b
101916 b
0.36210.004
2.10810.008
2.87U0.006

•- 7.510.3 fm

PROPERTIES

200120 b
30U10 b
2.310.1 eV
1.310.1
2.310.4

RESONftNCE PftRflHETERS

SB = 653110.8 k«V

Eo C<

.2961
7.82 i

10.93 i
11.48 i
11.89 i
14.31 i
14.68 i
15.46 i
1/.66 J
22.29 i
23.90 i
26.24 d
27.24 a
32.31 i
34.60 t

V)

.002

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01
b .01
t .01
t .01
. .01

35.50 10.02
41.42 1t .02

r (meV)

99 1
88 1

185 1

67 i
102 i
79 1

700 i
82 i

112 1
73 1
81 i
43 t

154 1

45 i
52 l

4
4'

10

1
6
5

50
7

10
8
4
5

15

4
8

2gt\, <«

0.1101
1.23 i
2.75 t

.26 i
1.52 i
.89 i

2.60 i
.94 i

2.66 i
3.8 i

.13 1
2.23 i

.20 1

.42 1

.02

.45 i
6.20 1

eV)

.005
.03
.10
.15
.08
.05
.05
.08
.05

0.2
.01
.10
.01
.02

.02

.20

J

1
1
i

1
1
1
0
1
1
1
!

0

1
1

fy

39
40.
46

42
37
38
37
43
44
32
37
39
43

40
44

(meV)

1 3
01 2.3

i 6

i 4
i 6
t 4
i 6
1 5
1 4
110
i 6
* 7
1 6

1 4
1 8

29r« (neV)

.202 1 .009

.440 1 .011

.832 i .032

.077 i .044

.441 l .023

.235 l .013

.731 i .013

.24 i .02

.638 i .012

.805 i .042
.02661 .0020
.135 i .020
.338 1 .002
.074 1 .004
.0034
.076 i .003
.963 l .031

Tf <meV)

60 i
47 i

138 1

24 i
65 i
33 i

662 i
38 i
65 i
41 ••
43 i

4
no

s
4

4
3
6

3
7
3

50
4

t 5
t 7
t 5
b 1
t 15

t 2
t 1

&
X
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Eo (eV)

553.50
551.13
5S5.72
SS9.16
562.84
561.03
565.81
571.11
571.00
575.77
578.00
579.01
561.81
588.09
589.94
593.52
597.35
598.01
604.01
607.64
609.2)3
612.82
620.21
622.39
625.17
628.21
632.97
636.17
639.28
641.12
611.94
646.65
658.29

r (meV)

68
1284

88

62
419
88

54

61

54
5998
65
57
62

57

3908

55

49

140

2gT.

17
52.2
4.9
40.8
53.6
9.8
14.2
12.9
79.5
59.7
2.5
10.3
.7

16.9
.5
3.2
12.9
21.6
37.6
14.6
23.6
8.8
17.8
14.7
11.8
2.2
34
8.0
13.9
.7
8.8
1.5

122

(meV)

± 2.4
t 4.0
± 1.6
1 1.2
± .9
£ 6.0
± 5.6

i .9

± 1.2

i .5
* 1.5
± 4.0
± 3.3
± 1.2
± 2.4
1 .8
± 1.5
± 1.2
± 1.2
± .7
± 4
± 1.2
± 1.5

± 1.2

±13

J

1
0

1

1
0
1

1

1

1
0
1
1
1

1
1

1

0

1

1

1

Tr (cneV)

C40)
(40)

(40)

(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(10)

(10)

.72
2.22
.21
1.73
2.26
.412
.597
.540

3.32
2.49
.10
.428
.029
.697
.021
.13
.528
.88
1.53
.592
.956
.36
.715
.589

.088
1.35
.32
.550
.027
.35
.059

! (meV)

± .10
± .17
± .067
± .050
t .038
± .25
± .23

± .037

± .049

* .02
± .061
± .16
± .13
± .049
± .097
± .03
± .060
t .048

± .028
* .16
± .05
± .059

± .05

Pf (meV)

-3
1140

21

-2
5
33
220
8
36
7

10

4
5

5915
3.5
7.7
6.6
14
5.4
9.8
7.5
9

3800
16
6

3

19

Note - 5ingie-ievei Breit-uigner parameters.
see Derrien 70 and Farrel 67.
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I
130.61
132.90
133.57
131.73
136.50
138.21
110.05
111.33
112.03
•11.91

ne.ci
117.11
11B.73
119.90
151.01
1S1.81
153.55
155.31
156.81
159.51
160.51

r (meV)

96
600
76

1260
80
100
200

180
-330
220
1500
116

220
-1100

380
151
209

130

CmeV) CmeV) 2gT° C»eV) T, (meV)

10.77
1.90
5.51
2.82
0.92
3.96
5.81

11.61
1.06
6.88

1.91
1,10
2.11
2.20
7.27
1.90
5.00
-1.55
3.07

11
35
38

11

11

S7

57

39

35

33
12
63

51

0.912
0.165
0.177
0.213
0.0787
0.337
0.193

1.23
0.08806
0.56937

0.1S9
0.359
0.171
0.179
0.5S7
0.152
0.397
-.123
.212

11
563
32

1188
35
329
150
•5.0

-299
156
•12.0
105
•29.6
183

-1065
311
110
111
•9.6
376

* <rorf (b-eV). for the 100.50 and 102.33 eV resonances, values are approxitnate.

Note - Single-level Breit-Uigner parameters.
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THERHftL CROSS SECTIONS

crr = 18.5*0.1 b
<rf < 0.2 b
ff, = 8.0*0.2 b
<rt = 26.5*0.5 b
v » 2.10*0.02
»coh = 8.1*0.1 fm

RESONftt'CE PROPERTIES

I - = 1130*60 b
I, = 5 b
R' = 9.6*0,2 fm
<D> = 16.5*0.5 eV
So = 0.9*0.1

RESONANCE PflRflMETERS

5037±6

Eo (meV) (meV) (meV) (meV)

2.67* .01
11.601 .01
22.571 .01
10.95* .01
53.161 .01
67.601 .02
88.151 .02

107.32* .03
131.1
111.13
119.7 *
163.5 *
201.8 *
210.0 *
21S.3 i
219.3 *
232.7 i
261.5 *
271.95
273.6 *

27 * 2

23.3* 5.0
27.5* 1.0
73.2* 2.0
27.5* 3.0

38 i 2
32.li 1.0

37.01 2.0

73 * 1

38.61 2.0

2.00 *
.061*
.29
.15

52
1.5

.66
17
6.1

11.0

i
*
i
i
*
*
*

*

.08

.013

.02

.01
1

.1

.05
1
.2

.5

25

23
27
21.
23

21
26

(29)
23

*

*
i

2*
*

*
*

i

2

5
1
1.7
3

2
1

2

52

.30
1.9
0.36

i
i

*

.03

.3

.01

16.6 .5

21 i 2

22 t 2

1.22
.016
.060
.070

7.11
.55
.070

1.61
.53
.010

1.11
.011

3.6
.0?9
.358
.020
.32
.022
.010

1.00

* .05
* .003
* .001
* .006
* .02
* .05
* .005
* .01
* .02
* .002
* .01
± .001
± .2
* .006
i .007
i .002
* .02
* .002
* .002
* .03

.011

.077

.032

.051

.019

.019

.19

.19

.071

.091

S3
X
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94Pu
THERMAL CROSS SECTIONS «»*•.!

[4.96 hr]
cfy = 60±30 b
<rf = 1S6±16 b

244_

94Pu
T H F i m . CROSS SECTIONS ^

<ry = 1.7±O,l b
i/sp = 2.30±0.19

RESONANCE PROPERTIES

Iv = 13*1 b
<D> = 2.1±0.5 eV

RESONANCE PARAMETERS

I" = 0' Sn = 1720±32 keV

Eo <eV>

30.7
10.3
53.5
61.3
87.5

108 ±16
157 ± 8
91 ± 8
880 ±16
201 ±16

O Eo (eV)

102
128
161
185
191

<̂ orr (b-eV)

861 ±16
131 ±16
75 ±11
121 ±16
91 ±16

Eo (eV)

227
233
205

rOf\<b-«V>

531 ±3!
91 ±16
156 *17

24S.

,4Pu
THERMAL CR05S SECTIONS

[lCJhr]

<rt = 150±30 b

RESONANCE PROPERTIES

ly = 220±10 b
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THEfifWt CROSS SECTIONS

Isotope Reference Author-

U
Pa1 '1

2«

Boldcmsn

pile osei• Ri

'•:
*«
activation

pi'-t OlCi.

fil.pile ose><

Ri.

r. oast

a

*t CO.002.0.1 »V)

* , ratio

JIH.28.2«<6?C66)

NSE,15.213(63)

HP,<i8t<t 33(63)
«€EU-ft-!ISt62>
JNErIS*JOZ<63 J
NS£.8,!I2(6Q>
60VJCNWI.53SJ60)
CJP»38»S?C60J
INCC(UK)-'t3?SS>
J|N,9,I(S3)
JNf.l t »lt*{S9)
CJP.36.503<S8J
SMEHEVn, 16,233(58)

S8G€N£Vft!jS.'3'»<S8J
SftPL-llBHS?)

JH£*6*i55<5?)

PftltOU 1012(56)
N5£,5,62CSSJ
Pfi»:02»1621156)
SRW.-208S>103(56)
P«,IO0,J90«SS>-
ft£fl£-WVfl- |912(SS)
55H0SCDH,123(55)

ft£fl£-N/ft-831{Si)

NSE.^.!80<?l)
WSjl**.3?l(?H
fl€#28«359<70J
7H£SISt?0)
NP/ft.itS,1(705
68«flSH,l,589tS8)
PRIVATE C»*).{68>

IN-1060(6?)
JtN,28»2t6?{66>
S6PMIS,?,3{66)
(j£PAHIS,2»29(66}

CatwH
Coivin
fljplurid-

Nilston
Hophins
Tatters*11
Boat
8ioch
3>ock
Ualfccr
Coivin
H»Iperin
Pjttenden
Sight*
Caapbell

Rose
Sutler

Krupehinshy

0 ^
Fields
Hulet
Pratt
Carter
iohnstont
K»I«*hriihov»
Sanders
6arci»v
S«gr«

Eiiind
ifbender>«n
8»k
Soldeoan
Jaffcy
5«ith
Young

Fast
Cabell
Cabell
Uiite
CabeSt
Colvin

•4-28 vn



THERMAL CROSS SECTIONS

Jsetup* Heisurmcnt Rcftrcne* ftuthot*

Pu*"1

Pu*"

Pu**1

Pu**'

Pu**1

<J» laycd

ratio

•*SS

ibsorpt ion 0.03
diffriction 0.08

fto-213 production

•ass spcetrewivy

*»«*•*

CJP#'*2.238'*{61*)
!tKJ,1699S£6'*)
P«.123.5735(61)
N5£,9.3"*1(6J>
NS£,U,1IJ(61)
Pfl»I23>3S1O(61)
NS£,6,S6(60)

m.i'uzussi
HW-S2727.t9(S3)
AEf£-R-299Bi> 23(593
S8G£NEV/I.I6»12S£S8>
S8G£N£Vft,l6»S2H58)

HU-<t{^93»9S(S7)
HS£*I>62(SS)
NS£,1.62(56)

^5SC0u!llt<SS)
SSM8JSCflU» 123CSS >

KftPl.-ltlSi4tSS>

flCfl#e,2?.22»*«7t>
ftCft/S»27»2isit?l>

NS£,40*3flSt70>
JN£*22.&3t68>
SWW3M,2,127SCS8)
«£ ,25.5305585

£F-HS-66-69t6S)
0flJft.-36?3» J'liS4*)
S05£M£Vft* SS*Si*{S3 J

pft.ioi.iotstss)

Craig
Uatanab«
Cox
Hardy
Simpson
Smith
Evans

JafFty
Leooard
Raff I *
Sigha»
Coivin

Sehvarts
t.«on»rd
Fi.Ids
Fields
Sandtrs

KalasHnihova
K*lashnikova
KcHS!tan
HcHi>Ian
Raffle

tattdtr

Toung

Young
SoJtStoan

PfOkhorova
ftuchiwpauah
lee
Mf, !fi«f in
Eastwood
Sigh**

Crane

HichS

chanfrtr



TMERK*. CROSS SECTIONS

Isotope Measurement Reference Author

p u

Pu2*3

Pu
Pu2*

mass spectrometry
mass speetrometry
activation
mass spectrometry
mass spectrometry

RI.act!vat ion
chemical separation
activation
activation

act i vat i on

OP-1046(66)
DP-HS-66-69(66)
NSE.1.62(56)
PR.93.1433(54)
ANL-4983.K52)

0RNL-4706.SS(71)
N5E,43.54(71)
PRIVATE C0W1.C69)
PR.103.634(56)
NSE.1,62(56)
JIN.l,262(55)

0RM.-470o,55(71)
NSE,1,62(56)

Dukes

Ice
Fields
Studier
lnghram

Oruschel
Qrth
Schuman
Butler
Fields
FieJds

Oruschel
Fields

RESONft»CE PARAMETERS

Isotope tieasureiMnt
Energy

Ringe (eV) Reference ftuthar

u
P u « e

o

P u " a

P u " 9

P u ? "
Pu"»
P o " 9

u
P u " 9

P uJI3
P u » 9

Pw
P u " 9

P«
P u " 9

'i
'f

gf

*l
fff

<\

analysis

analysis

analysis
analysis

"t
«•,( spectra)

0.

anatysif
#, t-ISf

fs
multip!icity

18.6-496.
18.6-496.
2.SI-I22.
-!0.-122.0
2.91-260.
2.89-83.2
2.89-83.2
-.5-18.57
-.5-83.2

0.296-50.1
0.296-628.2?)
7.82-119.0
-0.22-44.5
-1.6-100.i
-2.2-298.6
7.8-44.SS
0.3-658.29
0.3-«i] .8

0.2S6-J57.0
0.3-90.8
0.3-90.8

7.84-85.7
14.7-658.5
41.7-117.9
22.3-81.0

PRIVATE COmi.(73)
PRIVATE C0MH.(73)
PRL,18.15(67)
NSE.30.355(67)
PR,154.1111(67)
YF.4.98S(66)
66PARIS.2,129(66)
6SSALZ8URG.1.235(65)
100-16805,8(62)*

3R0CHESTER(73>
CEA-N-1484(71)
NP/A,164,34(71)
ANCfl-1016.283(71)
ORM.-47J}7(71)
ANCR-J04S(71)
70HELSSNKI,2,777(70)
70»€t5INKI, 1,513(70)
70HELS1NKI,1,377(70)
70HELSINKI,1,481(70)
MS£,<iO.306(7O>
Kit,40,306(70)
M5E,40,342(70)
JINR-P3-4S92(70)
70HELSINKI,1,495(70)
NP/A,138.SS6(6S>
PfiL.22,I9St69)

Silbert
SiIbert
Bowman
Young
Stubbins
Gerasimov
Gerasimov
James
Young

Oeruytter
Ribon
Simpson
Simpson
Guin
Simpson
ftdler
Blew*
Chrien
Oerrien
Guin
Gwin
LaBbropoulos
Ryabov
Trochon
King
Ueinstcin

M-30 1/100



RESONANCE PARAMETERS

Energy
Isotope Keasurencnt Range (eV) Reference Author

P u " s

P u " 9

P u " 9

Pu239

Pu239

Po139

Po239

Po239

Po23®
Pu 2 3 9

Pu 2 3 9

P o " 9

Pu239

Pu239

P u " 9

Pu2 3 9

Pu239

Pu239

Pu239

Pu239

Pu239

Po239

Pu 2 3 9

Pu 2 3 9

Po2 3 9

Po2 3 9

Po2 3 9

Pu 2 3 9

Pu 2 3 9

pu?J9
Pu"»
P o " 9

Pu239

Pu"s

P u 2 ' 8

Pu 2 * 0

P u 8 ' 0

pu*«0
Pu 2 * 0

Pu2'1*
Pu 2 * 0

Pu 2**
Pu2 '0

Pa2*0

pyJt*0
Pu 2 * 0

Po2*®

analysis
analysis

•>
°V
•>

?,

7 t n ana l .
9t analysis
analysis

t

ft

» t
9t

*f
9t

'f
<rt

g

f
rt

«"i

"i

s

* ,

«-t

*r
*?

t4.29-85.60
G0.34-100.25
7.84-8S.7

14.68-303.2
14.68-303.2
15.42-81.7

0.3-442.41
7.83-101.2
7.84-75.0
55.8-85.6
7.8-73.6
7.9-85.6

102.9-195.1
7.84-95.5

0-22.6
7.6-44.5

I.200-15.50
-0.26-52.6
0.296-38.5

0.3-26.1C
7.85-85.9
7.85-32.5
0.01-7,8

0.297-26.8
-1-0.300

0.29S-13.7
-0.I9-0.29S

0.297
-0.23-0.298
-0.19-0.299
.295-22.8
.295-22.8

0.295
0.297-26.8

749-2033
20.46-459.4
20.46-499.4

20
38.34-6SS.S
20.48-499.7

1.059
20.4S-297.1
20.45-5632
20.4S-S692

750-3380
750-3380

38.34-820.4
38.34-820.4

PR,165,1371(68)
JNE,22,263(68>
YF,5.925(67)
NP/A,98,33(S7>
66PARIS,2,185(66)
PR,144,979(66)
66PARIS.2.195(68)
65SALZBURG,1,205(65)
E0N,2.77(6S)
65SALZBURG,1,235(65)
6SSALZBURG,2.35S(6S)
PRL,15,761(65)
6SANTUERP,98(6S)
AE,16,110(84)
AE,16,211(64)
NP,30.269(62)
PR,118,724(60)
58GENEVA,15,127(58)
JfJ£,6.303(58)
JNE,6,163(S7)
AE,2,129(S7)
NRDC-B1,19(56)
JNE.2,187(56)
JNE.2,177(56)
5Sn0SC0U,20S(!>S)
SSGENEVA.4,216(SS)
5SCENEVAe4,193(SS>-
SS&ENEVA,4.23S(SS)
SSGENEVA,4,193(SS)-
S5C£NEVA,4,193(5S)
SSCENEVA,4,224(SS>
S5H0SC0U.6KSS)
PRIVATE COffi.(55)
55G€NEV«,4,187(55)

CO0-3«M-27,6( 72)
NSE,49,iS3(72>
728U0.224(72)
JNE,26,643(72)-
JNE,26,643(72>
7tKN0X,2,721(7l)
70HELS!MCl,i.SS3(70>
mmt. 1.513(68)
6gUASH.nSlS(68)
JNE,22,299C68)
NP/A, 112,603(68)
68UftSM,l,S27i68)
68UASM|.J,S33(68)
JHE.22.317C68)

Farrel1
Jtacs
Ryabgiv
Asghar
Azghar
Cowan
Oerrien
OeSaussure
lgnatisv
Janes
Kelkonian
Sauter
Uttley
[gnatiev
Kirpichnikov
Frastr
Vogt
Bo1 linger
Egelstaff
Kirpichnikov
Sokolovskii
Lynn
Pattendan
Richwjnd
Abov
Adaachuk
Anderson
Auclair
Havens
Leonard
Nikitin
Nikitin
Palevsky
Raffle

Hoekenbyry
Moekenbury
Hockenfaury
tloMOn
Ucigaann
Mociienfcory
Raukrishna
Clio
Kolar
Kols<*
fligneeo
Higneco
Utrignaiw
Utigunn

E/tOi «-3t



RESONANCE PARAMETERS

Isotope

Pu2*0

Pu2*0

Pu2*0

Pu2"0

F o 2 "
?u2*0

P u 2 "
Pu2*"
Pu2*0

Pu2*0

Pu2*0

Pu2*0

Pu2*0

Pu2*0

Pu2"0

Pu2**
Fu2"0

Pu2"0

P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "
P u 2 "

Pu2*2

Pu2*2

Pu2*2

Pu2'2

Pu2'2

Pu2*2

Energy
Measurement fenqe (eV)

er)

5=

"i

rt

•V
*r
<rt
et

"•<.

a

g-

*t

*t
trt<rf

•>
ana 1ys i s

g-

<rt

'f

*t
<Tf

't
"t

"f

Vyft

20.12-919
20.12-135.1
20.12-287.9
20.12-135.1
20.12-287.9
20.12-919
20.16-5071
1.05-320
1.06-20.1
1.053-38.2

1.056
1.0575

1.057-37.8
1.06-119
1.06-119

1.053
1.075
1.0B

1.28-160.51
12.78-99.5
1.28-62.10

-0.209-59.30
1.27-30.90
11.73-62.08
12.81-16.70
12.80-31.03
1.275-31.90
12.75-50.1
11.71-31.03
12.81-16.70
1.275-30.88
12.75-50.1

1.28-8.60
1.33-16.60

0.261-10.20
0.255-8.61
1.31-6.8

0.25
0.25
0.255

595.2-3836
2.675-191.7
22.56-1286
2.68-1286

22.56-1286
22.56-191.75

Reference

66PARI5,2,115(56)
66PARI5.2,115(66)
66PARI5,2,115(66)
PRIVATE C0MM.(6S)
PRIVATE C0MM.(66)
PRIVATE C0MM.(66)
66PARIS,2,135(66)
AERE-PR/NP-1,16(63)
PRIVATE C0MM.(61)
PR,111,505(59)
NSE,5,32(59)
JNE,11,11(59)
JNE,6,303(58)
PTR-203(57)
BAP,2,219(57)
PRIVATE C0MM.(56)
55M0SC0U,209(55)
55M05C0U,81(55)

71KN0X,2,836(71)
71KN0X,2,823(71)
70HELSINKI,1,169(70)
IN-1107,57(70)
PR.171,1113(68)
66UASH,2,910(66)
NP.65,353(65)
CJP,12,2381(61)+
PR/B,135,915(61)
AERE-PR/NP-7,6(61)
PRIVATE C0MM.(61)
AERE-PR/NP-6,3(61)
PR/B,135,915(61)
AERE-PR/NP-6,10(61)+
100-16951(63)
61SACLAV,115(61)
PR,123,559(61)
HU-62727,19(59)
JNE.6,303(58)
BAP.3,176(58)+

PRIVATE C0MM.(58)
JNE,2,177(56)

PR/C,7,2085(73)+
0RNL-1811,90(73)
NP/A,207,312(73)
NP/A.207,312(73)
72BUD,56(72)+
ANCR-1088,32(72)

Author

Asghar
Asghar
Asghar
Asghar
Asghar
Asghar
Boeckhoff
Moxon
Leonard
Cote
Leonard
Pattenden
Egelstaff
S i mpson
Simpson
Z i mmerman
Abov
Nikitin

Blons
Kolar
Blons
Smith
Sauter
Simpson
James
Craig
Moore
Pattenden
Craig
James
Moore
Pattenden
Marshall
James
Simpson
Leonard
Egelstaff
Schwartz
Schwartz
R i chmond

Auchampaugh
Harvey
Poortmans
Poortmans
Poortmans
Simpson

94-32 E/102



RESONANCE PARAMETERS

r
L
r-

j.

f-

''

J

Isotope

i Pu2*2

Pu2*2

Pu2«2

P u " 2

Pu2*2

Pu2*2

Pu2"2

Pu2*2

Pu2*2

Pu2*2

P o 2 "

Measurement

't
rt
%na1ys i s
<rt
rf
*t
"t
vf
"•t

't

Energy
Range (eV>

374-110,000
53.4-788.2
-70-386

2.68-149.6
767-2960

2.64-386
14.6-311

2.65
2.65-53.6

2.67

30.7-285

Reference

NP/A,171,31(71)
NP/A,163,577(71)
ANCR-1016,306(71)
NSE,40,389(70)
NP/A,123,24(69)
PR,146,840(66)
65ANTUERP,93(65)
BAP.6,8(61)
PR,1B,SO5(59)
JNE,6,303(58)

NP/A,171,31(71)

Author

Auchampaugh
Bergen
Young
Young
James
Auchampaugh
Pattenden
Leonard
Cote
Egelstaff

Auchampaugh

E/103 94-33



241
Am95

[433 yr]
THERMfiL CROSS SECTIONS

"1

0.10±0.05 mb [13 sec 2*2Am"z]
83.8*2.6 b C152 yr 2<2fimm>1
748*20 b 116.02 hr ^
832±20 b
3.15*0.10 b
3.219*.038

RESONANCE PROPERTIES

IT = 202*20 b 1152 yr
IT = 1275*120 b C16.02 hr 2<l2Am9]
I, = 21*2 b
«.0> = 0.74*0.08 eV
So = 1.2*0.2

RESONANCE PARAMETERS

1" =

Eo c

5/2"

eV>

.3081.003

.576*.005
1.27
1.68
1.93
2.36
2.60
3.99
4.40 t
5.03 i
5.46 i
6.10 i
6.78 i
7.97 i
8.11 i
8.28 i
9.13 i
9.90 i
10.38 l
10,99 i
12.86 i
14.75 i
15.60 i
15.73 i
16.02 l
16.36 *
16.82 t
17.68
18.37
19.48
20.64

t.01
t.02
t.02
t.02
t.03
t.04
t.05
t.04
t.04
t.04
t.02
t.02
.03
.01
.05
.05
.03
.03
.01
.07
.05
.05
.05
.05
.06

T (meV) 2gro (meV)

11 ±1 .060* .003
10 ±5 .075*0.007
14 *7 .39 * .02

.125* .006

.080* .010

.20 * .02

.26 * .02

.027* .006

.21 * .01
1.08 * .05
.13 * .04
.23 * .09
.79 * .34
.80 * .34
.13 ± .08
.12 * .06
.33 * .05
.31 * .03
.36 * .05
.14 * .01

2.1 * .5
.17 * .10
.16 * .10
.14 * .09
.97 * .19
.11 * .16
.25 * .10
.43 * .17
.12 * .12
.27 * .18

f,

11
40
41

(11
(11
(11
(41
(11
(11
(41
(41

(41

(41

(meV)

14
*5
*7

*S>
±5)
15)
±5)
±5)
±5)
*5>
*5>

*5)

±5)

5

29r° (neV)

.1081.006

.0981.010

.3451.018

.0901.004

.0521.008

.1241.012

.1301.013

.0131.003

.0941.020

.46 t.02

.0521.004

.0901.036

.28 1.12

.28 t.12

.0441.026

.14 1.02

.1051.016

.1061.010

.1081.011

.0401.012
0.62 1.12
.0441.026
.0401.024
.0361.022
.24 t.05
.10 1.04
.0601.024
.10 1.04
.0281.028
.06 t.04

„ = 5528*8 keV

Tf (meV)

.29 * .03

.14 * .02

.30 *
".05
.074* .008
.17 * .03
.12 * .02
.15 * .04

<.O8
.28 * .05
.41 * .03
.29 * .06

.06 * .03
1.1 *0.2

.34 * .04

-1

si

i

-

ma

"*"

.*-

95-1 E/104



2 4 1 ,

95Am

Eo CeV) T (meV) 2gPn (meV) Ty CmeV) 2gT<| CmeV) Tf CmeV)

23.09 .38 ± .19 .08 ±.01
23.28 .77 ± .23 .16 ±.05
21.17 1.08 ± .20 .22 ±.01
25.61 1.01 i .<tl .20 ±.08
26.60 .62 ± .21 .12 ±.01
27.68 .63 ± .21 .12 ±.01
28.36 .18 ± .15 .090±.028
28.93 .51 ± .16 .10 ±.03
29.56 .82 ± .27 .15 ±.05
30.79 .11 ± .33 .08 ±.06
31.21 1.2 * .3 .22 ±.06
32.11 .57 ± .15 .10 ±.08
31.02 .82 ± .17 .11 ±.08
35.02 .71 ± .17 .12 ±.08
35.53 .51 ± .27 .090*.016
37.01 5.2 ±1.7 .86 ±.28
38.39 2.85 ± .99 .16 *.16
39.71 2.11 ± .63 .31 ±.10
10.12 1.78 ± .61 .28 ±.10
11.71 ,65 ± .65 .10 ±.10
12.61 12 ±5 1.8 ±.8
13.25 2.5 ±1.1 .38 ±.16

" <rorf<b-eV)

Note - 5 ingle-1 eve I Breit-Uigner parameters. Thare is a discrepancy
between measured and calculated capture resonance integrals.

E/105 K-2



242 . ml

9 5Am
r)J2yr, THERMAL CROSS SECTIONS

<r- = 1400±860 b
fl-f = 66001300 b
<r, = 8000*800 b
vf = 3.264*Q.02<»

RESONANCE PROPERTIES

ly = 7000±2000 b
If = 1570H10 b
<D> = 0.610.2 eV

RESONANCE PARAMETERS

S., = 6377±8 keV

Eo CeV)

.173

.61
1.02
1.65
2.09
3.25

r (meV) 2

280
220
1050
450
375
700

grn (meV)

.213

.077

.342

.108

.186

.806

Pt (meV);

(50)
(50)
(50)
(50)
(50)
(50)

?gr° (neV)

.512

.098

.339

.084

.128

.447

Tf (meV)

230
170

1000
400
325
650

Note - Single-level Breit-Uigner parameters.

242 g

95Am
. , THERMAL CROSS SECTIONS
nrj

<rf = 2900*1000 b

»5-3 E/106



THERMAL CROSS SECTIONS

1" = 5/2"

Eo (eV>

-2.0
.420*
.983*

1.356*
1.744*
3.140*
3.424*
3.845*
5.123*
6.554*
7.067*
7.863*
8.377*
8.770*
9.314*
10.3141
10.877*
11.278*
11.693*
12.122*
12.877*
13.152*
15.143*
15.404*
16.210*
16.583*
17.874*
16.158*
19.533*
19.915*
20.974*
21.115*
21.872*

.001

.001

.002

.002

.003

.003

.004

.005

.006

.006

.006

.007

.007

.008

.008

.008

.008

.008

.008

.008

.008

.009

.009

.009

.009

.009

.009

.009

.010

.010

.010

.010

r

39
36
44
38
32
38
43
39
38
40
40
39
37
39
50

4
26
37
38
42

45
49
36
42

(MV)

* 2
* 2
* 2
* 2
* 6
* 4
* 6
* 3
* 3
* 6
* 4
* 6
±10
* 9
* 5

* 6
*14
*U
* 6
* 6

±11
* 9
±10
±10

"V "

9, <
<rt •

RESONANCE

!v -
I —

<0> =

So •

RESONANCE

79.3*2.0 b
75.2*1.8 b
4.1*0.2 b 1
0.C7 1)
85*4 1)

FRQPERT1ES

1820*70 b

(28 «in *****• j

'10.S hr ****•*)

111*30 b tlO.l he 2**Hm}
0.67*0.06 eV
0.96*0.10

PARAMETERS

(meV)

.00084* .00006

.0146
1.11
.240
.0113
.287
.013
.313
.968
.072
1.33
.009
.112
.153
.449
.013
.235
.106
.174

2.40
1.35
.097
1.33
.551
.196
.228
.060
.24
.100
.50
1.00
.168

* .0007
* .05
* .011
* .001
* .011
* .001
* .014
* .038
* .OOS
* .056
* .003
a .006
* .009
* .032
* .007
* .013
* .007
* .010
* .11
* .07
* .027
* .12
* .028
* .016
* .127
* .009
* .02
* .018
* .05
* .09
* .014

rT (»»v>

39
39 * 2
38 * 2
43 * 2
39 * 2
32 * 6
38 i 4

43 * 6
39 * 3
37 * 3
40 i 6
39 * 4

39 * S
37 £10
39 * 9
49 c 5

41 * 6
26 *14
37 *J1
36 * 6
41 * 8

44 *ll
48 * 9
36 ±10
42 H O
(39>
(39)
(39)
(39>
(39)
(39)

5362.9*3.4 fc.V

2gt
i.ie
.0013*
.Oi«*7*
.950*
.182 *
.0064*
.ISS *
.0067*
.139 *
.378 *
.027 *
.475 *
.003 *
.040 *
.050 *
.140 *
.004 *
.085 *
.031 *
.050 *
•S?C £
.3SS *
.025 *
.340 *
.137 *
.048 *
.054 *
.014 s
.053 *
.023 *
.109 *
.218 *
.036 *

.0001

.0007
,040
.008
.0006
.006
.0006
.006

.ots

.002

.020

.001

.002

.003

.010

.002

.004

.002

.003

.030

.020

.007

.030

.007

.004

.039

.002
•^04
.004

.010

.020

.003

E/107



8**
mta

I , **¥>

.010

2**30
30.13
M.W

32**2

»!**
3%,**

3**5$
3>«t3

*».2S
*J.S*
*2.SS
*%,y
*S.IS
*?. If

S3*S3
53.60

S*.*§3
SS.S?
»./*
S9.I3
S9«9C

6f«20
w.Si
6*.82
6€.2t
6?.36
M.01

Bii
S»
§*

K
1
K

1

I
*
1

*
|

1
1
«
1
i
8
1
1

J
1
1

*
*
»
1
I

1
1

*

t

1
1

.012

•$!?

'.$\
.a*

18

«0f
.02
.01

.01
,02
.02
.02
.02
•02
.§2

"S

102
.02
.5?
.02
.02
.02
.62
.03

.*03

.S3

.m.03

• % *

.952

.{fit

.0*1
iM
.St

. «
•s?
.m
.$?
.ts
. »

•96
.t$

?.ei

.§?

.«?

.&%

. »
s . j
?.%
a.? i

.*» i

.5? i

. « «

.if «
{.0? s
.y i

2 .11 «
.©95 s
• &6 i

1.9? «
. 1 / «

um t
.*S i
. » »
. « •

1.2t i
I.SS i
.?/ I
.%0 »
.%0 •

t.36 i
t.!0 «
1.2* i

* . ? *

• .m%» .020

i 'OS
• .55
i .95
i .f*
» .0«
• M
t ,$2
* M
« J»
* .06
< .0 *
» .05
» .Oi l
« .05

< .13

10.?
8.2
i .0*

.wM
M
M
.m.©?
.$*
as
.0?
• IS
.0?
.IS
.1?
.11

.ss
«l£
.0*
•0«
.01
. } 1
• 12
.!?

mi
tm
tn>
tm

tm

< » 3
< » >
l » >
« » »
« » J
f if>
«3tJ
t«t>
<»»
t * »
t » *
< » J
*»s
mi
t » »
? » }
* » >
* » J
«3«>
« » J
t » »
f » J
{Jti
CJ*>
«B*
« » J
CMJ

<!»}

«B»
«3SJ
{ » }
C39)
439J
CISJ
C39>

.©» i .00$

.10J « .OH

. » » .0»
.J * l « .010
,C» i .P05
.00* i .00*
.320 « .020
.$«# * .SJO
.josj» ,aso
ais • .oio
. 0 « • .05?
.|%S i .010
.0$* i .00$
.§» 1 .00*
. $ * • .0*
.31* * -0t*
.{$? s -0JO
.1* i .01
.130 i .04$
.$$1 » .005-
.{00 i -OOt
.mt» .0t0
.01$ t .00?
.0$ * .01

O.tS t .03
.It * .03
.%} i .03
.07-% I ,006
.**$ » .0}0
.05* i .009

Q.0$$ 10.019
0.|0§ 10.010
Q.OJS 10.00$
0.ISO »0.0i&
0.0IS 10.005

.2« i .02
0.0(3 10.010
0.0S0 10.0f0
&.?«© 10.020
0.923 »O.0{0
0.220 10.020
e.0S§ ifi.SlS
O.H? I0.0SS
0.100 I0.0J2
0.!$$ 10.020
0.379 iS.©2$
0.03* 10.0*0
0.0S0 i0.0t0
0.0S0 10.010
0.16? 10,01?
0.13* 10.0}%
0.J50 »0.O5S

«.$ t/lM



313
Am

«*¥»

6#.«7
69.66

n.m
n.m
n'.m
?$!$& i
77.00 i
7?.S* i
79.22 i
80.50 \
Si.00 t
81.10 i
03.10 l
03.52 *
8«.l9 i
$5.56 i
86.63 i
9§«36 s
89.0S )
S0.*3 i
91.25 J
9*. 72
95.80
97.53
99.18

101.12
iOl.92

10?!17
S09.72

\\i.\z
112.70
113.19

116.60
119.7%

(25.18 «

127*38
130.30
132.S0
133.S0
134.10

• .03
t .03

i ',m
i .03
i .03

i »w4
l .03I .0%
1 .0%

.04
i . 0 *
1 .01

.Q<*

.04

.00

.64

.0%

.0 *

.0%

.0*1

.0%

.0*

.06

.06

J.60
3.93
2.*2

•ZS
2.63
3.09
.36
.36
.at

3.13
.2:
.S3

I.SO
.3! i

-a*
2 . »
>.7| i
1.0* i
2.5! i
2.20 i
6.«f! i
!.S8 t
1.1S i
1.26 i
l.*«3 i
I . IS i
1.36 <
-33 s

<?.J7 i
um i
3.72 (
<r.s2 «

.72 i
1.9S :
3.68 i
1.2% *
J.«t0 «
I.OS >
1.22 i

10.35 s
S.%2 J
7.36 «
ii.n >
7.08 s

J8.SS «
?.92 i

.73 i
2.37 »

.SS •

.66 i
1.02 >
i.iS *

* .12
« .17
i .17
* .13
i .1?
t .1?
* .J3
t .13
t .13
» .17
• .09
) ,ie
i .IS
t ,09
e .2?
t .27
i .35
i .27
• .IS

.IS

.37
i .19
i .19
! .19

.19
i .IS

.20

. IS

.20

.20
t .40

.S0

.20

.31

.52

.31

.32

.32

.32

.75

.53

.76

.SS

.66
1.33
.79
.28
.3*
.17
.23
.35
.35

<39>
<3S>

as*
<3f>
t39>
<39>
t39>
<33>
«39>
<39>
(39J
{3f>
(335
(39*
<33>
<39>
<39>
J39J
«39)
(39)
OS?
(39>
O9>
C39>
(39)
<39>
<39>
<39>
(39)
C39)
€39)
<39)
<39>
t39>
<39>
(39)
(39)
(39)
(39)
(33>
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39>

0.193 *0.01S
0.^1 *0.02@
0,283 tO.020
S.030 *0.O!S
0.399 <0.020
0.3SI *O.O20
0.6*2 *0.01S
0.C*2 JO.OIS
6.036 *O.O15
0.360 *0.02O
0.024 10.010
0.060 tO.020
0.170 *0,020
0.O3S tS.010
0.105 *0.O3O
0.2SO tO.930
0.190 *O.0*0

&.nt *o.o»
0.275 10.020
0.2«0 J0.O2O
0.736 10.040
0.170 *O.02Q
0.IS4 tO.020
0.J36 *0.020
0.1S0 10.020
O.J20 *0.O2O
O.ltO t0.O2O
0.O4O 10.O1S
0.220 xO.020
0.100 10.820
0.370 xO.CKiO
0.2S0 10.040
0,071 tO.020
0.190 t0.03O
0.3SS tO.050
0.122 iO.O3O
0.!32 10.030
0.099 i0.030
0.115 i0.030
0.973 10.070
0.507 IO.OSO
0.683 10.070
O.<*32 10.050
O.fcHO 1O.O6O
1.670 10.120
0.708 10.070
0.06S i0.025
0.210 *0.030
0.048 i0.O»S
0.075 tO.020
0.088 10.030
0.125 10.030
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M Am

r (MV r y c«*v>
134.70
135.20
133.10
100.03
1*1.20
It4.00
144.47
115.00
116.09
146.60
148.38
149.80
151.10
152.80
154.00
154.70
158.64
160,64 i .08
163.90
164.87
166.10
166.80
168.01
169.70
171.70
172.70
173.60
174.70
175.80
177.00
180.00
180.50
181.50
183.00
184.05
184.50
186.20
186.90
188.00
190.60
191.60
192.25
193.35
195.90
196.20
196.90
197.60
199.20
199.85
202.10
203.70
205.00

.10

.10

.75

.73
2.44
6.92
1.26
3.80
6.46 ••
3.61 =
9.00 '•
4.07 :
4.S1 i
.73 s
.98 t

2.05 i
3.91 i
4.12 a
4.47 i
15.13 i

.54 *
4.96 i
2.45 *
2.69 '•
6.52 i
1.25 t
1.26 i
7.48 i
7.44 1
3.97 i
3.99 i
8.61 i
2.95 i
1.92 *
2.20 *
1.88 i
3.34 *
4.61 *
2.05 ±
4.79 ±
8.57 *
2.98 ±
3.18 ±
4.69 *
8.77 ±
.14 ±
1.41 *
2.30 t
5.58 *
1.20 ±
3.11 t
.36 ±
.69 *

3.39 *

t .35
t .35
t .83
t .95
t .24
t .36
t .48
t .48
• .73
t .61
t .61
t .25
t .25
t .49
t .75
t .75
t .50
a .52
t .26
: .64
.52
.52
.91
.26
.26
.92
.92
.66
.66
.93
.54
.54
.54
.54
.54
.54
.41
.55
.96
.55
.55
.56
.97
.04
.28
.28
.84
.57
.57
.11
.21
.57

(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)

0.06S *0.030
0.063 sO.030
0.207 *0.070
0.585 10.060
O.iOG *0.020
0.317 10.030
0.537 *0.040
0.300 10.040
0.745 10.060
0.336 10.050
0.370 lO.OSO
0.060 ±0.020
0.080 10.020
0.166 10.040
0.315 10.060
0.332 *0.060
0.355 10.040
1.194 10.120
0.042 10.020
0.386 10.050
0.190 10.040
0.177 10.040
0.S03 10.070
0.096 10.020
0.096 10.020
0.569 10.070
0.S65 10.070
0.300 lO.OSO
0.301 10.050
0.647 10.070
0.220 10.040
0.143 10.040
0.163 10.040
0.139 10.040
0.246 10.040
0.339 10.040
0.150 ±0.030
0.350 10.040
0.625 tO.070
0.216 10.040
0.230 10.040
0.338 ±0.040
0.631 ±0.070
0.010 10.003
0.101 10.020
0.164 10.020
0.397 ±0.060
0.085 ±0.040
0.220 10.040
0.025 ±0.008
0.048 ±0.015
0.237 10.040
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a<3
ts

(MV)

206.60
208.20
209.60
210.95
211.50

dii'.sa
'17.00
220.30
221.20
222.00
221.30
225.30
226.20
227.30
228.80 :
231.80
232.90
231.10
236.00
237.50
238.70
239.50
211.20
212.80
211.10
211.60
216.30
217.10
218.60
219.70

.11

± .13

1.77
3.7S
1.07
S.6S
6.3S
1.8S
7.06 .
2.81 .
5.28 i
2.75 -
2.62 t
2.10 t
7.58 1
2o9S i
3.17 s
1.12 t
1.15 t
8.79 i
8.23 i
1.75 i
2.85 i
1.70 a
3.93 i
1.72 i
1.55 i
1.15 a
1.61 i
1.85 i
6.23 i

t ,23
t .SB
t .58
t .87
t .87
t .29
t .88
t .59
t .89
t .60
E .60
t .60
tl.OS
t .60
i .75
t .30
t .16
t!.O7
El.07

.16
t .62
• .16
t .77
• .17

.91

.17

. 91

.17

.91
12.8 ±1.9
3.18 i .79

tms
C39>
(39>
(39)
(39)
(39>
C39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)
(39)

0.123
0.260
0.28)
0.392
0.437
0.127
0.182
0.193
0.3S6
0.165
0.176
0.160
0.S05
0.196
0.230

.071

.095

.576

.538

.111

.185

.110
0.251
0.111
0.292
0.092
0.295
0.118
0.396
0.812
0.220

10.020
lO.OW
10.010
*0.060
iO.060
±0.020
*0.060
tO.010
t0.060
10.010
tO.OIQ
±0.010
10.070
10.010
10.050
i .02
i .030
t .070
i .070
* .030
t .010
i .030
±0.050
10.030
±0.060
±0.030
±0.060
±0.030
±0.060
±0.120
±0.050

Note - 5ingle-IeveI Breit-Uigner parameters.

THERMAL CROSS SECTIONS

<r, = 1600±300 b

THERMAL CROSS SECTIONS

c> - 2300±300 b

2 4 4 . m

,5 Am
[26 min]

244 g

,5 Am
[10.1 hr]
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THEAHft. CROSS SECTIONS

Isotop*

A»"«
A»*«>
*****
«ta«'
ft.**5

A»**«
A»M>
An**1

A»*««
ft."1

A«2««
Aa2*1

A-2*1

«•*«'
A.2«'
A»2*'
ft."'
A» 2 >»
ftm"«
ft."1

A«. 2*'

Am 2" 2"
ft.""
ft."2"
A»2*2n

ftm2"2"
Ai.2"2

Am 2* 2"
ft.2""
Am 2* 2

Am 2" 2

ft*2"2

Am 2* 2"
Am 2* 2

ftm2"
ftm"2

ft»2«
ft»2"2

ft*2"
fl»2"
flc,2*3

ftm2"3

fim2"3

Am 2* 3

A*2*3

Ktasurcwtnt

»-l, •»<* ssaeeraBttry

r,I, pile esei»

v,
»;
r^ fission ijo*#r
Ir activation

r, fissien isomtr

wf
Wf fission iso«tr
Rlrshmical separation
iio»w«"ic transition
a1 alpha counting
v_
p

" p

*f
vs
rt piIc osci.
rY mass spectromctry

">
o-y alpha counting
irr alpha counting

•P
"«o"r
"«PIv activation

'r
at\f
i/p

Vp fission chamber

°>iTf fission counter
°><rf decay alphas
* • » " • *

mass spectrometry
ff fission counting
0-,0-f alpha counting

<TyIy
» /

ff'tIy activation
7ylr activation
(Tyly
production rate
«-y RI alpha counting

ftafw*«fic«

NS£»5O.364(73>
«£,28,3S9(70)
aML-SO242(7O)
W/ft.HSC^O)
IC0-6,«(2(69>
VF,10,65(69)
8AP,1H,<*97<69>
n€,23,316(67>
PRIVATE COW.(67)
Pf»/8,)37,326<6S)
PL,19,226<65>
PRIVATE COHTI.(64)
PR,120,93HC60)
JNE,8,224(S9)
AE,S.176CS8>
JIN,4,I(S7)
Pft,107,129H(57)
5SG£N£VA.4,216(55)
0RNL-1879,S0(SS)
Pfl.85,135(S2:
Pfl,82,5Sa<51>
PR,61,893(51>
Pfl,ei,t86(5D
CS-3<»71,1(«)6)

NP/A,l(*5,l(70)
AE,29,95(70)
70HELSINK1,2,182(70)
BAP,15,197(69)
NSE,32,131(68)
AE,23,316(67)
PR, 152,10*16(66)
JNE,20,588(66)
PR,107,129'»(57)
PR,107,1291(57)
PR,91.735(51)
PR,91,735(S1)
PR,85,135(52)
PR,85,135(52)
PR,85,135(52)
PR.85,135(52)
PR,81,893(51)

XFK-1156,17(71)
PRIVATE C0MM.(70)
BAP,11,197(69)
68UASH.2,1279(68)
AE,23,316(67)
DP-H5-66-69(66)
JIN,26,219(6D

Author

Harbour
Bxk
H»l(strand
Jaffcy
Oovbtnko
Gangrshii
SchuMA
Bait
Uagmans
Bowaan
Uhitt
(kal
Asaro
Hoff
Lcbcdcv
Cunninghan*
Hulct
Adaachuk
PoMcranc*
Straat
Cunninghaa
Hanna
Harm.
Seibcrg

Jaffcy
Kroshkin
Zamyatnin
Schunan
Perkins
8ak
Fultz
UoIfsbcrg
Hulet
Hulet
Higgins
Higgins
Street
Street
Street
Street
Hanna

Eberle
Berreth
Schuman
Folger
Bak
Ice
Vandenbosch

95-9 E/112



i sstcpe

ft,"'
A»?*3

As**3

A»2*3

ft.2*3

«•*•»
A»?li3

Am2 '1

A»*«3

Am*««
A«***

Isotope

ftm2*1

ftm"'
f t e " 1

A m 2 "
A s * * 1

A M . " 1

A m " '
ft»"'
A n > " '
A m 2 "

a , " "

Am" 3

Am2"3

Am" 3

WERHAL CROSS

He.sur.wnt

ffj Ri alpha counting
?.

et production

Sf spectran«try

»T alpha counting

•>
ffi> fission chamber

SECTIONS

Reference

fft,lIH,505(59)
CJP.3S,I*»7(S?>
iff. iwr ̂ Icsnf (•)'*

Pfl»9S»S8i(S4)
PR^.SWSI)
PR,SW»97«t(S<»)
Pfi,S4.971(S i»)-
PR.79,53O(S0)

PRIVATE COWt. £6! )
PRIVATE COtm.(61)
JIN,23.167(61)

RESONflfJCE PARAHETERS

Energy
Measurement Range (eV)

analysis 1.0-6.20
<rf 0.306-15.01
<r, 0.306-15.04
<r, 0.66-15.Ot
<rt 1.922-2.325
cr, 0.307-!.265
<rt 5.11-13.25
a, 0.306-1700
v, 0.307-1.0
af 0.307-3.1

<r, 0.173-3.25

crt -2.0-219.70
<rt -2.0-219.7
ere 0.120-7.076
<re 0.0107-15.3

Reference

PRIVATE CCttft. (73)
YF,1,985(66)
S6PARIS,?,129(6S)
PR/B,137,326(6S>
AERE-PR/NP-6,10(61)
PRIVATE C0m.(61)
0RNL-3085,12(61)
0RNL-27I6,26(S9)
BAP,1,3I(S9)
HU-59126,3C59)

PR,166,1219(68)

ANCR-1088,31<72)
ANCR-1060(72)
PRIVATE COnn.(69)
PR,111,505(59)

Author

Cot*
Busier
Hulet
Jaffey
H*rwey
Stevens
Steven*
Thcmpson
Street

Huiet
Hulet
Vandenbosch

Author

Bowman
Gerasinov
Gerasimov
Bowman
Pattenden
Leonard
Slaughter
Block
Leonard
Leonard

Bowman

Simpson
Simpson
Berretb
Cote
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2 4 2 -

f l 4 3 d f l y ] THERMAL CROSS SECTIONS

«-T = 16i5 b
df < 5 b

utp = 2.18t0.03

RESONflNCE PROPERTIES

I t = 150H0 b

243-

9 6 C m

. . . , THERMAL CROSS SECTIONS
[28 yr]

«-r = 225i 100 b
y f = 600150 b
<r, = 825± 125 b
?, = 825i 125 t>
vp = 3.13010.017

RESONflNCE PROPERTIES

I , c = 2315H70 b
I f = 1860H00 b

I" =(5/2*) S =6799.0*1.6keV

E6 (eV)

1.191.03
2.271.01
3.091.01
3.311.02
3.711.02
5.101.02
5.961.05
8.801.05
10.32i.06
11.071.06
11.55i.08
15.65i.10
21.68i.15
21.1H.15
25.811.15

2gro (nteV)

.271 .06
1.90± .03
.711 .08
.29* .51
.78* .12
.81* .16

3.83* .96
.92* .21

5.1 ±1.3
3.331 .83
.95* .23

1.71* .59
1.3 ±1.1
3.0 ±1.0
2.85* .81

Tt fmeV)

(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)

2gr° (meV>

.22* .05
1.26i .02
.12* .05
.16* .03
.10* .06
..35* .07

1.57* .01
.3i± .08
1.6 ±0.')
!.00± .25
.25* .06
.•tf* .15
.92* .30
.6 i .2
.561 .15

-100
225
-130
80

-110

ISO
-150
-300
100
-90
250
-250
250
-150
150

(meV)

120
H5
122
130

±60

±20
±80
±80
±80
±35
*35

rFZ
350
325

1000

1100

(neV)

± 70
± 80

±230

±300

Note - Multilevel Reich-Moore parameters.
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Eg CV)

488.9
191.9
"512.4
520.5
•596.1
612.<*
620.0
627.8
637.9

•6-46.9
652.4
691.3
695.3
704.5
712.8
•731.6
"746.0
V59.7
778.6

"790.1
797.5
•802.5
815.8
823.0
846.3
857.9
865.6
872.0
884.9
899.7
•914.0
926.3
946.9
"971.5

15
54

26
17
30
27
7
10

81
13
16
64
20
60
4

72
4
2
7

n28
6
33
15
23
62
128

19
34

, (meV)

* 2
* 6

i 4
*!2
±22
±10
1 4
* 5

±27
* 5
± 5
±28
* 7
119
* 2

±15
± 2
± 2
* 2
± 2
± 7
1 4
±14
± 9
± 9
±29
±62

± 7
±11

r, (rneV)

(37)
(37)

(37)
(37)
(37)
(37)
(37)
(37)

(37)
(37)
(37)
(37)
(37)
(37)
(37)

(37)
(37)
(37)
(37)
(37)
(37)
(37)
(37)
(37)
(37)
(37)
(37)

(37)
(37)
(37)

9T"

.68
2.43

1.14
.70
1.2
1.1
.28
.40

3.2
.49
.61

2.4
.75

2.2
.15

2.6
.14
.67
.25
.39
.98
.21
1.3
.51
.78

2.1
4.27

.62
1.1

(msV)

* .09
* .27

t .18
t .49
± .9
± .4
* .16
± .20

±1.1
* .19
* .19
*1.1
* .26
t .7
* .07

* .54
± .07
± .07
± .07
± .07
± .24
± .If
± .5
± .31
± .31
±1.0
±2.07

± .23
± .4

Tf (neV)

.50* .13

.47* .10

.20* .04
2.55* .26
1.0 * .5
1.0 * .5
.8 * .2
<.S
.7 * .4
.68* .10
<.l
.8 * .3
.7 * .3
1.5 * .3
<.2
.17* .09
1.6 ±1.0
.17* .10
1.7 ± .2
1.7 ±1.0

>3.7
3.1 ±1.2
3.0 * .8
9.3 *1.9
1.7 ±1.2
1.4 ± .4
4.1 ±2.0
1.0 ± .4
.2 ± .1
.14* .09
.6 i .2
<.5
.4 * .3
.35* .11

* Resonance with large scattering widths.

* Probably unresolved doublet.

" Fission resonances probably attributed to Pu-240.

Note - 5ingle-1 eve I Breit-Uigner parameters.
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THERMAL CROSS SECTIONS

e-t = 315i20 b
o> = 2020±10 b
<rt = 2375U00 b
vp = 3.832i0.031

RESONANCE PROPERTIES

If
<D>
5o

101*8 b
7501150 b
1.810.3 eV
1.2*.3

RESONANCE PARAMETERS

245
Cm96'

[8.SXHPyr]

r = 1/2*

Eo CeV)

1.951
1.67i
9.17i

11.31*
13.881
16.0 10
21.38i
21.821
25.811
26.831
27.551
29.10i
31.71
32.99
31.59
35.31
36.32
39.15
10.11
12.15
13.10
11.57
15.71
17.51
19.20
50.18
51.61
53.63
51.63
56.32
58.51
59.99

.02

.02

.05

.06

.06

.1

.05

.06

.06

.06

.07

.07

2gro (meV)

.3131.035
2.08 i.O3

.67 t.12

.71 ±.10

.3351.075
1.20 t .10
2.68 i.6O
3.0 ±.5

.036

.76

.73 ±.16
3.58 t.22

.50

.37

.23
7.58
1.51
.65

1.18
5.37
1.73
2.61

.59
3.56
5.01
1.79
.63

12.1
.33

1.10
13.9

.61

T t (meV)

(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)
(10)

2gr» (meV)

.221t

.9611

.22 t

.21 i

.09 i

.3 ±

.58 i

.6 i0

.007

.117

.11 ±

.66 i

.088

.061

.039
1.28
.26
.10
.71
.82
.26
.39
.087
.52
.72
.25
.087

1.69
.015
.19

1.81
.079

.025

.015

.01

.03

.02

.1

.13

.1

.03

. 01

= 6150.

r,
-285
375

-150
130

-170
100

-190
223
519
131
200
350

1
61

1195
189
102
585

10
537
691
901
28

1399
751
207
896

1057
505
393
518

7*3.9 keV

(ineV)

i
*
*
i

15
15
30
25
30

HOO
i
t

i
i

90
10

30
10

Note - Multilevel Reich-Moore parameters.
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Cm96'

(476Xl<Fyr] THEW1AL CROSS SECTIONS

trT * 1 .3*0 .3 b
<rf = 0 .17*0 .10 b
* a o = 2 .96*0 .03

RESONANCE PROPERTIES

Ir = 121*7 b
I, ^ 10.0*0.4 b

RESONANCE PARAMETERS

1" = 0*

Eo <eV)

4.3U.02
1S.29*.O8
84.43
91.84
158.4
250.7
278.3
268.2
313.4
"361.0
381.1

g

22
18
30
9
7
59
25

118

rn (i»eV)

.35* .04

.55* .08
* 5

.0 * 1.5
* 3
* 6
* 6
*38
* 8

*57

Ty (meV)

35 *2
35 *3
(37)
(3.1)
(37)
(37)
(37)
(37)
(37)
(37)
(37)

gT* (~V)

.17*0.01

.!4* .02
2.39* .54
1.88* .16
2.39* .24
.57* .38
.42* .36

3.5 *2.2
1.4 * .5

6.0 *6.9

5B = 5157*7 keV

r, (MV)

.70*

.17*

.38*
1.3 *
.31*

•2.3 *
.18*

.10

.03

.30
1.2
.14

0.5
.09

' Probably unresolved doublet.

• vo\f (b-eV)

Note - Single-1eve I Breit-Uigner parameters.
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THERHW. CROSS SECTIONS \MxWp\

<r- = 60130 b
•> = 90*10 b

RESONANCE PROPERTIES

!" = 9/2"

£0<eV)

21.30
24.03
25.35
26.19
28.04
30.25
30.62
32.23
36.36
37.74
37.76
39.52
J9.9S
40.61
41.25
41.76
43.39
44.87
45.21
'17.92
48.85
S0.08
SO. 69
51.76
52.19
53.63
S5.10
56.18
59.66

if =
<o> =
So •

RESONflNCE

2gf\>eV)f

.13

.044

.010

.15

.058
3.45

.19

.51
!.63
.025

1.33
.003
.095
.032
.66
.052
.19

2.10
.58

1.17
6.80
2.36
3.18
1.66
1.26
.45
.53
.66

15.7

800*400
880*100
1.4*0.3
0.84*0.2

b
b
eV
23

PftRftMETERS

V-.V12

e*0)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)
(40)

5 s

gf»(«e

0.027
0.009
0.002
0.003
0.011
0.627
0.034
0.089
0.270
0.004
0.217
0.001
0.015
0.005
0.103
0.008
0.029
0.313
0.086
0.169
0.973
0.334
0.447
0.231
0.175
0.062
0.072
0.088
2.037

6210*7 keV

V) r,(»eV)

404
134
26

220
S3

4
52
26
61

555
13

705
167
48
20

546
4

32
60

164
82
55
52
14
4

324
38
69

114

Note - Measurements below 21.3 eV are not yet
carried out.
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won*, cms SCCTIONS

*t » 0.3410.07 b
3 S 7 0 0 S

IT « 275*75 b

RESONANCE

0* S,. • 47!3«S k«V

Co <«V)

7.26
26.8St .05
3S.00* .06
76.15* .SO
96.95t .15

240.2 *0.2
186.2 i0.2
237.4 tO.3
258.7
321.9
330.2
415.6
457.9
485.0
541.9
605.3
647.0
692.7
694.5
721
769
666
887
959
994

1024
1104
1193
1210
1263
1277
1288
1388
iS08
1620
1813
1906

gT,, («*¥>

1.6
IS.6H.5
1J.2

105
160

l.S
4.2

16.9
71
29
96

m

P, <«V>

« 4 >
40 t5

(34)
53 tS
S3 16

gf* tmV>

•.s
3.8 *0.3

•1.9
•12
•16

•.13
'.31

•J.I
•4.4
•1.6
•4.9

"0.60

T, tmtVJ

.09t .01

4.7 iC.6
.67* .07
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9ftCm

r, <«*v> <«*v>

2070
213?
221S
2291
2370
233!
2965

* Preltwirury dtt».

THERMflL CROSS SECTIONS

<r_ = 1.6*0.8 b
f = 3.3]±0.08

2 4 9 -

[Mmin]
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

C»2*2

C 2 * 2

Cm2*2

C
Cm2*2

-«p

SAP,14,497(69) Schunan
68UAS.H,2,1285(68) Smith
PR,101,1804(58) Crane
PR,101.1016(56) Hicks
PR,61,893(51) Hanna

Cm2*3

C 2 * 3

C m 2 "
C m 2 "

~P

J1N.33,1553(71)
NP/A,145,1(70)
68UASH.2,1285(68)
PR, 107,125-1(57)

Thompson
Jaffey
Smith
Hulet

Cm 2"
Cm2""
Cm2**
Cm2"1

2

<rt\f

Cm 2"
Cm 2"
Cm 2"
Cm 2"
Cm 2"
Cm 2"
Cm 2"
Cm2**
Cm2**
Cm2**
Cm2**
Cm2**
Cm2**
Cm2**
Cm2**

<r yl y

»•, production rate

mass spectrometry

YF,17,24(73)
NSE.47,203(72)
NSE,49,145(72)
AE,33,767(72)
JIN,33,1553(71)
NFVA,14S.l(70)
AE,29,95(70)
70HELSINKI,2,182C70)
IN-I317.I7(69)
BAP,14.f97(69)
68UASH.2,1279(68)
68UASH.2,1285(68)
DP-M5-66-69(66)
AE,17,28(64)
PR,101,1012(56)
PR,101,1804(56)
PR,102,180(56)
PR,101,1016(56)
PR,98,1521(55)
PR.94,974(54)
PRIVATE COMM.(Sl)

Fomushkin
Benjamin
Berreth
Prokhorova
Thompson
Jaffey
Kroshk i n
Zamyatnin
Berreth
Schuman
Folger
Smith
Ice
Bo I'shov
Diven
Crane
Fields
Hicks
Hicks
Stevens
Thompson

Cm2*5

Cm2*5

Cm2*5

Cm2*5

Cm2*5

Cm2**
Cm2*5

Cmz*s

Cm2*s

Cm2*s

Cm2*5

Cm2*5

Cm2*5

Cm2*s

Cm2**
Cm2*5

<rflf

<rt\f

(Ty mas? spectrometry

<rt production rate

YF,17,24(73)
N5E,47,203(72)
N5E.49,145(72)
JIN,33,1553(71)
ORNL-4581,37(70)
NP/A,145,l(70)
AE,29,95(70)
70HELSINKI,2,182(70)
IN-1317,17(69)
0RNL-4437,20(69)
JIN.33,1553(69)-
BAP,15,497(69)
JIN,30,2553(68)
6BUASH,2,1279(68)
68UASH,2,1285(68)
DP-M5-66-69(66)

Fomushkin
Benj am i n
Berreth
Thompson
Ha Iper i n
Jaffey
Kroshk i n
Zamyatnin
Berreth
Ha Iper i n
Macmurdo
Schuman
Diamond
Folger
Smith
Ice
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THERMAL CR05S SECTIONS

Isotope Measurement Reference Author

C " s

C»"s

C. ." 6

C«" 6

Cm"6

Cm"6

Cm2*6

Cm"6

C»" 6

Cm"6

Cm"6

Cm"6

Cm"6

Cm"6

Cm"7

Cm"'
Cm"7

Cm"'
Cm"'
Cm"'
Cm"'
Cm"'
Cm"'

Cm"8

Cm"8

Cm"9

Cm"a

Cm"8

Cm"8

Cm"a

C . " 8

Cm"9

Cm"9

Cm«0

ey mass spectrometry

3(\f
V

"*p
<ty mass spectrometry
Iy

'A1
<ry mass spectrometry

< r f l ,

<rf\f

*r

<r, production rate
<rY growth rate

".o

"*p

"*p
ff-f«-rIr

"i

<ry<rf
7 y mass spectrometry

v

PR,107,!294(57)
PR.94,974(54)

JlNR-P-15,7119(73)
YF,17,24(73)
0RNL-4B44,109(73)
NSE,47,203(72)
ftE,33,767(72)
J1N,33,1553(71)
PR/C,2,763(70)
QRNL-4437,20(69)
8AP,15,497(69)
68UASH,2,1279(68)
68UASH.2,1285(68)
PR,94,974(54)

YF,17,24(73)
NSE.47,203(72)
JIN.33,1553(71)
ORNL-4581,37(70)
JIN,33,1553(69)-
JIN,30,2553(68)
68UASH.2,1285(68)
DP-n5-66-69(66)
55GENEVA,7,261(55)

YF,17,24(73)
ORNL-4844,109(73)
NSE,47,203(72)
ftE,33,767(72)
NSE,43,54(7!)
JIN.33,1553(7!)
68UASH,2,1285(63)
JIN,6,261(58)

flE,28,388(70)
flNL-7330(67)

NSE,43,54(71)

Hulet
Stevens

Oakowsk i
Fomushkin
Stoughton
Benjamin
Prokhorova
Thompson
Thompson
Halperin
Schuman
Foiger
Smith
Stevens

Fomushkin
Benjamin
Thompson
Ha 1per i n
Macmurdo
D i amond
Smith

Ice
Bent fey

Fomushkin
Stoughton
Benjam i n
Prokhorova
Orth
Thompson
Smith
Eastwood

Bol'shov
0 i amond

Orth
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference Author

Cm"3

C " 3

C.."3

&»"3

c » " *
& » " *
Cm"*
Cm"*
Cm"*
Cm"*
Cm"*
Cm"*

Cm
Cm"*
Cm"*
Cm"*
Cm"*

Cm2*6

C m " 6

C m " 6

C m " 6

C m " 6

Cm" 6

Cm2*6

Cm" 6

Cm2*7

C « " 8

Cm" 8

Cm" 8

ot
't

»t

't

*t

*t

°t
ê

<rf<rf
vt

't

*t

*t

*r

"t

't

"t

<rt
"t'l
rt

*t

't

Of

"t

"t
Of

1.49-25.64
I.<t9-25.e<»

2.263-6.005
2.263-6.005

7.66-85. <•
-l.<»8-520.6
22.85-971.5
7.66-195.0
7.678-196.9
22.8-273
7.678

7.73-768

1.95-29.3
1.955-58.28
21.36-59.99
1.969-9.168
1.969-9.168

••.31-15.29
8<f.13-381.1
4.308-158.00
4.316-159.1
81.3-287.0
1.316
1.316

1.33-81.5

21.30-59.66

7.26-2985
26.81-115.2
26.8-237.0

NSE,19,115(72)
ANCR-1016«,3<71>
ANS,12,280(69)
1N-1317,17(69)

NSE.19.115(72)
PRIVATE C0MM.(72>
PR/C,3,1656(71)+
flNCR-lOI6,3(71)
IN-1107,80(70)
70HELSINKI,1,527(70)
IN-1317,17(69)
PR/B,131,1281(61)

NSE.19,115(72)
ANCR-10S6,3(71)
PR/C,3,1656(71)
flNS,12,280(69)
IN-1317,17C6S)

NSE,19,115(72)
PR/C,3,1656(71)
nNCR-1016,3(71)
JN-1107,80(70)
70HELS1NKI,1,527(70)
IN-1317,17(69)
ftNS,12,280(69)
PR/8,131,1281(61)

PR/C,3,1656(71)

BflP,18,539(73)+
PR/C,3,1656(71)
70HELSINK1,1,527(70)

Bcrreth
Bcrreth
Berreth
Berreth

Berreth
Simpson
Moore
Berreth
Berreth
Moore
Berreth
Cote

Berreth
Berreth
Moore
Berreth
Berreth

Berreth
Moore
Berreth
Berreth
Moore
Berreth
Berreth
Cote

Moore

Benjamin
Moore
Moore
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THERMAL CROSS SECTIONS

<r, = 1300*300 b

vtp = 3.39±0.03

RESONANCE PROPERTIES

I, = 1240 b

THERMAL CROSS SECTIONS

<rf = 960*150 b

Bk97"

[311 day]

250Bk97

[3.22 hr]

THERMflL CROSS SECTIONS

Isotope

Bk"9

Bk"9
Bk"9

Bk"9

Bk"9

Bk"9

Bk"9

Bk"9

Bkzs°
Bk««

Measurement

V

•V
<r.

"sp

"i
"i

*i

Reference

ftE,33,788(72)
ANS,14,344(71)
fiE,28,388(70)
68UASH,2,1279(68)
0P-M5-66-69(66)
58GENEVA,15.353(58)-
PR,95,581(54)
PR,96,1576(54)

flE,28,388(70)
JIN,30,2553(68)

Author

Kosyakov
Rusche
Bol'shov
Fo1ger
Ice
Pyle
Harvey
Maignusson

Bo 1'shov
D i amond

I
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98
[36 hr]

Cf
THERMAL CROSS SECTIONS

*,„ = 3.14*0.09

249
Cf9 8 '

[350.6 yr]

I" = 9/2"

THERMAL CROSS SECTIONS

<rt = 465±25 b
o> = 1660±50 b

RESONANCE PROPERTIES

IY = 765*35 b
If = 2114±7O b
<D> = 1.07±0.14 eV
So = 1.5*0.3

RESONANCE PARAMETERS

= 6619±4

Eo (eV) (meV) CmeV) CmeV)

.702
3.89
5.07
7.51
8.66
9.52

10.35
11.90
13.63
16.0
16.7

"17.7
19.8
21.3
21.7
22.8
23.'*
26.0
27.6
28.1

"28.9
30.3
31.0
31.5
33.3
34.9
36.3
37.0

.10
1.6

± .04
± .2

.017

.18
7.98
1.8
.96
.63
1.6
.79
4.1
.05
.83
2.3
.81
1.7
.89
6.0
3.95

± .05
i .80
± .2
± ."48
* .06
± .2
± .08
±1.2

* .25
± .4
± .17
± .02
± .27
±2.4
± .79

0.10
0.38

±.01
±.04

0.004
0.04
1.73
0.39
0.20
0.13
0.31
0.15
0.77
0.01
0.15
0.42
0.15
0.29
0.15
1.0
0.65

±.01
±.17
±.04
±.10
±.01
±.03
±.02
±.23

±.05
±.08
±.03
±.03
±.05
±.4
±.13

•8000

190
170
4C0
110
150
140
2.

106
320
75
15
500
28
480
200
300
40
50
130

±
±

i
±
±
4±
±
±
±
±

±
±
±
±
±
*
±

19
17

75
15
14
1
11
32
26
5

14
96
40
30
20
30
91
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Eo (eV)

•37.4
"38.1
39.7
*»0.3
42.7
43.1
45.6
46.6
47.5
48.4
51.2
52.1
53.9
56.0
56.4
57.6
58.7
59.4
"60.2
"60.8
61.7
65.7
"67.1
69.3

2grn CmeV)

.6

.49
2.6 ± .52
3.3 ± .7
.28 ± .06
.37 ± .07

3.9 ±2.3
.49 * .10

2.2 ±1.1
3.1 ± .3
1.7 ± .7
8.3 ±1.2
4.8 ± .5
3.1 ± .6
3.7 ± .7
4.6 ± .5
3.9 ±1.0
3.7 ±1.1
.093
.39
.24 ± .04

6.7 ± .7
.82
.56 ± .08

2gr« cmev)

0.1
0.08
0.41 1.08
0.52 ±.10
0.043±.009
0.056±.011
0.58 ±.35
0.072±.014
0.32 ±.16
0.44 ±.04
0.24 ±.10
1.15 ±.17
0.65 ±.07
0.41 ±.08
0.49 ±.10
0.60 ±.06
0.51 ±.13
0.048±.014
0.012
0.05
0.030±.00S
0.83 ±.08
0.10
0.067±.010

ff

20
400
220
110
130
100
55
150
70
170
300
87
490
230
45
450
10
260

2100
1000
500
440
50
210

CmeV)

±110
± 33
± 65
t 50
± 33
± 90
± 53
± 17
±225
± 17
± 49
±172
± 34
± 45
* 3
± 78

± 45
± 44

± 32

Resonance values are those required by the multilevel fit but are
only approximately determined.

* o0f <b-eV) 250.,

THERMAL CROSS SECTIONS '* ,

[13.1 yr]
<rt = 2030±200 b
<rf < 350 b
vsp = 3.50±0.09

RESONANCE PROPERTIES

I, = 11600±500 b

2S'cf
THERMAL CROSS SECTIONS ** ,

[900 yr]
<rt = 7150*350 b
<ry = 2850±150 b
<r( = 4300*300 b

RESONANCE PROPERTIES

Iy = 1600±30 b
If = 5900±1000 b
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98V I

r243yr, THERMAL CROSS SECTIONS

<rt = 20.4H.5 b
<rf = 32±4 b
v = 3.74*0.01

RESONANCE PROPERTIES

I- = 13.5*3.0 b
\, = 110^30 b
<D> = 27±4 eV

RESONANCE PARAMETERS

I" = 0* So = 4793±8 keV

Eo (eV) rn CmeV) rf (meV) <r0?, CmeV)
_ _

36.35
68.37 "53.5±3.0 "180 ±9
79.16
88.25

138.1
190.1
217.7
246.2
307.1
338.0
387.4
333.6
404.8
417.0
426.7
445.4
490.8
520.2
557.2 '«:370 ">42.5
561.9
606.4
626.4
643.7
674.2
706.2
726.1 "<1250 '>82
754.1
771.1
813.5
833.1 "<1300 '»t4
841.0
877.6
931.8
983.5

' Since these vmlues are determined from the product and the sum of the
neutron and Fission widths, it is possible that the entries in the
table could be reversed.

E/128

12.
396
1360
62
3.
15.
12.
293
21
15.
9.
64
9.
73
14.
45
41
37
12
164
50
75
7
8
20
20
257
26
37
6

118
12
20
10
7

S±
±31
±42
±

7±
8±
0±

5
1
2
3

±24

7±
4±
±
2±
±
4±
±
±
±
±

5
2
2
7
2
8
3
6
7
7
3

±17
± 7
HO
±
±
±
±

t
±
±

5
6
7
5
!6
7
7
4

±18
±
t
t
t

5
7
5
6

.3

.0

.7

.0

.3

.4

.4

.2
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98 U

[17.8 day]

THERIW. CROSS SECTIONS

«y = 17.6±1.8 b
v, = 1300±240 b

254

98*" '
THERMftL CROSS SECTIONS

[6O.S day]
<r, = 90*30 b
vtp = 3.93±0.05

I
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Cf2*6

Cf2*6

Cf2"9

C f 2 "

C f 2 "
Cf2*9

Cf2*9

C f 2 "
Cf2*9

Cf2*9

Cf2*9

Cf2*9

C f 2 "

Cf2S0

Cf2S0

Cf2S0

Cf250

Cf2S0

Cf 2 5 0

Cf 2 S 0

Cf2S0

Cf2S0

half life
<rf\,

'r't

<rf f i ss ion chamber

<rr activation
«> Cf-250 fission

"f

Cf 2 5 1

Cf 2 5 1

Cf 2 S 1

Cf 2 5 1

Cf 2 5 1

Cf 2 5 t

Cf 2 S l

Cf2Sl

Cf 2 5 1

cf2SI

Cf252

Cf2S2

Cf252

Cf252

Cf252

Cf252

Cf 2 5 2

Cf252

C f » 2

•a I.

vf\,

JINR-P15,6730(72)
NSE,43,54(71)-

JIN-35,3369(73)
N5E.47,203(72)
KFK-1338(71)-
YF,11,73(71)
0RNL-1706,47(71)
ANS,11,341(71)
ORNL-1581,37(70)
JIN.27,33(65)
PRIVATE C0MM.(6D
PR,95,581(51)
PR,95,581(54)
PR,95,581(51)

0RNL-1706,47(71)
NSE,43.54(71)
ANS,14,344(71)
68UASH,2,1279(68)
68UASH,2,1285(68)
JIN,27,33(65)-
PRIVATE C0MM.(64)
ANL-6252(61)
PR,96,1576(54)

PRIVATE C0MM.(73)
RCA,15,180(71)
KFK-1338(71>-
ORNL-4706,47(71)
ANS,14,311(71)
68UASH,2,1279(68)
68UASH.2,1285(68)
JIN.27,33(65)
PRIVATE ;0MM.(61)
ANL-6252(61>
PR.96,1576(51)

AE,32,493(72)
PRIVATE C0MM.(72)
KFK-1456,47(71)
KFK-1338(71>
0RNL-4706,53(71)
ANS,14,344(71)
PR/C,1,683(70)
AE,29,95(70)
70HELSINKI,2,182(70)

Dakowski
Pyle

Stokely
Benjamin
Eberle
Fomushkin
Halperin
Rusche
Halperin
Metta
Metta
Harvey
Harvey
Harvey

Halperin
Orth
Rusche
Folger
Smith
0 i afflond
D i amond
Vandenbosch
Magnusson

Ragaini
Eberle
Eberle
Halperin
Rusche
Folger
Smith
Metta
Metta
Vandenbosch
Magnusson

Anufr i ev
OeVolpi
Eberle
Eberle
Ha 1per i n
Rusche
DeVolpi
Kroshkin
Zamyatnin
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THERMAL CROSS SECTIONS

Isotope Measurement

C f 2 5 2

C f « 2

Cf252

Cf 2 5 2

Cf 2 5 2

Cf 2 5 2

Cf 2 S 2

Cf 2 5 2

Cfzsz

Cf 2 5 2

Cf 2 5 2

Cf 2 5 2

Cf 2 5 2

Cf2SZ

Cf 2 5 2

Cf25Z

Cf 2 5 2

Cf 2 5 2

Cf252

Cfzsz

C f 2 "
C f ? "
Cf2S3

C f 2 "
Cf 2 5 3

Cf2S3

Cf2S"
Cf2S"

deIayed neutrons

irT<rf

Reference Author

NSE.37,228(69)
68UA5H,2,1279(68)
JNE,22,73(68)
66PAR1S,2,57(66)
PRIVATE C0MM.(66)
ANL-7210.2K66)
JNE.20,549(66)
65SALZBURG,2,25(65)
NSE,16,124(63)

NP.48,433(63)
PR.126,197(62)
JNE,15,102(61)
ANL-6252(61)
58GENEVA,15,212(58)
PR.101,1804(56)
PR,112,960(58)
PR,101,1012(56)
PR,101,1016(56)
PR,97,242(55)
PR.95.58K54)
PR.96,1576(54)

ANS,14,344(71)
JIN,35,1063(73)
AE,32,493(72)
NSE,41,146(70)-
NSE,41,146(70)
68UASH.2,1285(68)

NSE,43,54(71)
ANS,14,344(71)
PR,95,58I(54)

Halperin
Folger
Unite
Baron
Caldwell
DeVolpi
Fieldhouse
Co 1v i n
Asplund-

N i1sson
Hopkins
Meadows
Moat
Vandenbosch
8owman
Crane
Cox
Diven
Hicks
Crane
Harvey
Magnusson

Rusche
Uild
Anufriev
Bigelow
Bern is
Smith

Orth
Rusche
Harvey

RESONANCE PflRflMETERS

Energy
Isotope Measurement Range (eV) Reference Author

Cf2"9

Cf2"9

Cf2"9

Cf Z S 2

C f 2 "
Cf 2 5 2

0.702-18.87 ORNL-4844,100(73)+ Oabbs
16.0-69.3 NSE,51,376(73)+ Silbert
0.72 PRIVATE C0MM.(72) Bemis

24.55-983.5 PR/C,4,273(71) Moore
24.72-243 70HELSINKI,1,527(70) Moore

66PARIS,1,307(66) Colvin
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253
Es99*.

[20.47 day] THERMAL CROSS SECTIONS

<r- = 155120 b C39.3 hr « « E s - 3
r , < 3 b C276 day 2 S *Es9]

RESONANCE PROPERTIES

I - = 3000*170 b [39 .3 hr 2S<iEs"3
I t = 4300±220 b [276 day 2 S *Es9)

254 _ m

99 ES
[39.3 hr] THERMAL CROSS SECTIONS

<r- - 1.3 b £39.3 hr ««Es"J
<rf = 1810±80 b

25, .

9 9 "

[276 day]
THERNflL CROSS SECTIONS

<rr < 10 b [39 day 2 S S E s ]
<rf = 2900*110 b

RESONANCE PROPERTIES

lf = 2190±90 b

255
Es9 9 *

[39doy]
THERMAL CROSS SECTIONS

<rv = 13±1O b

99-1 E/132



THERMAL CROSS SECTIONS

Isotope

Es« 3

Es«3

Es2S3

Es"3

Es"3

Es2S«
Es2S«

Es2S«
Es««"
Es""6

Es2S5

Measurement

'y
"t

Vy transmutation

'i

Reference

JIN.35,1821(73)
68UA5H,2,1279(68)
NP/ft,96,'»'»0(67)
PR,102,203(56)
PR,9"»,209(St)

0RNL-188t(73)+
JIN,6,1(58)
JIN,30,2553(68)
JIN,30,2553(68)
JIN,3f,119(72)

PR,98,1519(55)

ftuthor

Harbour
Fol9er
Fields
Jones
Fields

Bigelow
Schuman
D i amond
0 iamond
MacMurdo

Choppin i

E/133 99-2



254

100rm
I W THERMAL CROSS SECTIONS
[3.24 hr]

<r- — 76 b
v\p = 3.96*0.19

255-

i o o ' " m

I Q 0 THERMftL CROSS SECTIONS
[20.1 hr]

«•- = 26*3 b
<rf = 3t00*170 b

256
mo rm
IOU THERMftL CROSS SECTIONS
[2.63 hr]

<r- - 15 b
"»P = 3.73*0.18

257_

ioo f m

[,00.5 day] ™ E R f 1 f l L C R 0 S 5 S E C T I 0 N S

<rf = 2950*160 b
<r, = 6100*600 b
*._ = 3.77*0.02

100-1



THERMAL CROSS SECTIONS

I sci tope Measurement

transmutation

"•P

Reference

0RNL-188t(73)+
PR,102.766(56)

Author

Bigelow
Choppin

PRIVATE C0MM.(73) Ragaini
PRIVATE C0MM.(66) Hulet
PR,98,1519(55) Choppin

Fm" 6

Fm" 6
YF,16,1167(73)
0RNL-'«88(4(73)-
PR/C5.1725(72)

Oakowsk i
Hoffman
Flynn

Fm"7

Fm«'
Fm"'
Fm«7

V

V

V

Ftn"7

LA-UR-1010(73>
3R0CHESTER(73)
flNS,16,315(73)
PRIVATE C0MM.(73)
JIN,35,1063(73)
PR/C,3,2017(71)
0RNL-<*581,t3(7O>

BaIagna
BaIagna
Veeser
Veeser
Ui Id
Cheifetz
Bern is

E/135 100-2



ENERGY ORDERED RESONANCES
(eV)

E o CeV) Isotope E o (eV) Isotope E o (eV) Isotope

I
1
I
1

1

1

0.C268
0.0311
0.081
0.0976
0.1113
0.117
0.169
0.J73
0.1776
0.257
0.296
0.308
0.396
0.133
0.161
0.160
0.539
0.576
0.609
0.61
0.6551
0.872
1.02
1.056
1.098
1.103
1.26
1.257
1.27
1.303
1.311
1.356
1.127
1.11
1.157
t.,18
1.55
1.568
1.611
1.65
1.711
1.713
1.72
1.711
1.82
1.88
1.896
1.93
1.95
1.96

6»Gd'«
6 , G d ' "

v 135

" L O > 7 6

7 3 T a ' B Z

. p m 1 "• B

osflm2*2

, P C d " 3

" P U 2 " '
9 * P U I "

P a 2 3 1

joTa'80

" E u ! e 7

88R»226

gpTh2 2 9

gsflm2"2

7 7 l r1 9 1

5n ) i '*9

odftm2"12

"Pu 2 "«

7>'77

62^m

onTh2 2 9

, 5 R h 1 0 3

a 211

7 7 I r 1 9 3

g > a 2 3 3

gDTh 2 3 0

g o T h 2 2 9

nglfl1 ' S

qiNp 2 3 7

" U lie

g^Pa233

gsftm2"2

5m151

gf l lh 2 2 9

" T a j 8 2

2.017
2.09
2.15
2.156
2.27
2.331
2.36
2.157
2.568
2.5e3
2.60
2.67
2.72
2.830
2.96
2.99
3.18
3.25
3.293
3.31
3.35
3.366
3.19
3.68
3.90
3.92
3.912
3.99
1.10
1.28
1.28
1.288
1.31
1.31
1.37
1.116
1.67
1.75
1.75
1.906
5.03
5.06
5.152
5.19
5.25
5.33
5.36
5,36
5.15
5.15

nfiDy156

7sRe les
** ? ft 3

S 2 T e 1 2 3

CU1S3
QjlSS

7 l L ° 2 "
qaPu2'12

0yl61
oiPa2 3 3

Jjl38

ggTh"9

flmZ12

63Eu 1 5 3

" G d ! I 9
eiEu'51

g'u233
(

BgTm 1 6 9

K7Ho

eaE"153

gsftm2"1

7->Ta181

g,Pa2 < U

g > a 2 3 3

oBCm2 '1 6

6 6 0 y ' ^
7 l L u ' 7 B

7qRe187

aeCn.2"5

7 , L u ' 7 5

g^Th2 2 9

7gf ta1 9 7

g,Pa 2 3 '
Pa 2 3 3

g 1 raa 112 31
92°
7 , L u 1 7 5

7 7 I r ' 9 '

6.P™"17

g 2U 2 3 B

66°y162

5.18
5.77
5.80
5.96
5.97
5.98
5.98
5.98
6.16
6.21
6.30
6.12
6.11
6.551
6.57
6.71
6.78
6.92
6.93
7.181
7.21
7.29
7.55
7.60
7.69
7.69
7.78
7.863
7.91
8.00
8.017
8.13
8.60
8.73
8.78
8.86
8.95
8.96
8.97
9.07
9.07
9.12
9.37
9.37
9.8

10.06
10.30
10.31
10.37
10.8

6 6 D y 2 «

BBE 1 * 1 6 7

7 3 T a ' 8 Z

7 1 L u 1 7 6

S b ' 2 '
6,Gd'«

9 2 U 2 3 3

61 _
7 6 0 s 1 8 9

gcftm21"
p m i < "

gqPu2 '"
g ,Pa 2 3 3

7 SRe l 8 S

6 3 E o ' s l

Q O T h 2 2 8

IsEr162

ggCm2'1'1

ggCm 2 1 "

7 2 Hf l 7 8

gcfim2 1 1 3

7 ° Y b ! ^
6 2 S m ' "

"Ybl ,g^U2"1

9 'Ei353 '
B S E U 1 5 3

B 2 5m 1 ' 1 9

7 B 0 s 1 8 9

g>a 2 3 3

7 7 I r ' 9 '
7 7 I r ' 9 3

, g l o "S
6 B Er 1 6 7

g.Pa 2 3 3

7.L"176

giPu" '
7 B 0 s 1 8 9

7 3 T a 1 8 1

g j U 2 3 3

7.L."176



"•Res

(eV)

Eo <eV) I s o t o p e Eo (eV) I s o t o p e Eo (eV) Isotope

I0.8t
10.93
11.07
11.09
ll.l<t
11.20
11.62
11*63
11.67
11.80
12.15
12.35
12.39
12.70
12.75
12.877
12.93
13.01
13.152
13.2
13.26
13.38
it.32
11.6
It.7
It.71
It.75
15.11
15.29
15.35
15.tOt
15.tl
15.9
15.96
16.07
16.23
16.29
16.7
16.8
17.27
17.1
17.56
17.65
17.83
18.01
18.29
18.30
18.5
18.6
18.8H
18.98
19.30

b
P . " '

6 / Ho'65

19.5
19.9?
20.02
20.3
20.3
20.50
20.51
20.56
20.6
20.7
20.90
21.0
21.00
21.03
21.07
21.2
21.2
21.3
21.3
21.5
21.55
21.7
22.63
23.06
23.60
23.81
23.9
21.1
21.5
21.5
21.51
21.58
21.7
21.97
21.99
25.01
25.2
25.28
25.3
26.39
26.56
26.61
26.7
26.83
27.05
27.1
27.1
27.12
27.53
27.70
27.8
27.92

"
Gd
P. " 1

Tb159

" T

P

92U233

" P d 1 0 5

P " 1

7 l
1 , ,175

28.1
26.89
29.2
29.1
29.62
29.65
29.65
29.9
30.2
30.25
30.12
30.5
31.01
31.21
31.39
31.71
32.06
32.07
32.1
32.21
32.97
32.99
33.11
33.23
33.21
33.50
33.53
33.6
33.9
31.39
31.8
31.8
35.31
36.36
36.52
36.80
36.86
37.0
37.0
37.61
37.76
37.93
38.31
38.38
38. 't
38.7
38.6
39.13
39.5
39.60
39.6
39.65

98
91
til
7 3

91

Cf2"9

" 1

P." 1

7 l
Lo l

r
96

Cm1
aJ7S
,245

9 2 U 2 3 3

« U 2 3 S

<5ml"7

6 2 3 m , , ,

• •

!s2

Cm2"7

L"1 7 5

U " 8

9 6 T

4 9

6 7

F/2
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Hu

Eo CeV) Isotope Eo <eV> Isotope E o (eV) Isotope

387.2
388.7
390.6
392.24
398
'•01.3
401.6
405.1
406
406.1
108.9
411.08
4S4.03
415.2
417.4
418.2
419.0
419.95
420
420.6
420.6
424.0
426.84
126.93
429.3
430.3
431.7
432.3
435
435.6
444.8
445.0
446.3
448
446.0
449
450.38
456.55
457.3
459.64
465
467.4
469.7
47C.9
477.0
486.0
488
488.3
490.0
4S0.3
491.5
492.3

70
78
72
«B!

17
60

Yb171 496.7
503.9

Hf179 505.2
S05.4
505.4

Nd'« SI3
514

78P* 514
seBa'3* 514
,«Pt 515.0

515.0
517
525.40

, ;Ru 1 0 2 527.4
0 0 Hg' 9 8 529.3
™tto95 530.0
,,Mo9 6 533.4
B»Er16<l 536.6

538.9
540
541.9

« T e 1 2 8 546
" x e 1 3 1 550

I 1 2 7 551.59
s3

»2

l
Moss

Ho 1 6 5
554.54
S56

^ e 556
,,Ru"» 557.2
«S
72

RS>03

Hf176

Hf176

3O

3B

d
Sr8*
Yb" 6

' 9 5

558.3
560.1
?64.0

Hg*01 565.6
Nd1"3 565.80
7n67 568.6

576.91
577
577

Cd 577.1
578
578

;,Pu238 578.6
,,Mo98 579
,,Ho95 579.!

579.4
580.1

60Nd
1S0 580.19

580.82
580.8
583
S85

199 585.52
12" 588.4

52 Te

7 0

«Er>70 534.84
S96.6
603.3

,,Mo97 611.57
60Nd

l<15 612.4
a0Hg 612.5
" s * " 2 616.8
,,Ru 617.8
,cZn

68 622.63
SJU 2 3" 625

,.SrB" 630.0
9,Pu"

9 632
68Er'

68 634.89
"Pt>35 635
37Rb

8S 635.8
636.80
638.7

Ybl7! 640.60
641.9
643.3
644.2

,,Ge76 645.0
-•"' 646.2

648.3
650
657.5
660.81
661.6

Pt 665.1
666
666.8
670

60Ndt<ls 670.68
U236 675.2

676.1
676.1

;;Hf176 680.0
5n"" 680.7

683
1sBr 685.0
S oSn'» 686
,9ftu'97 689
5 2 Te l 2 S S89.0
7 ,Hf1 7 8 690.0
m i n i ' s 692
s < (X e '2 9 692.9

5 n " 7 698.3

7Br

92

5 0 -

5
iHf179 699.0

701
704.7
7 0 5

52
62
OB1

54
79'
S4Xe

Te' 2 3

Sm's«
C d " 1

162

Hf176

Xe'»
ftu197

Xe
5m>«

6 > o l 6 S

3SBr

O
sBr

90.T h 2 3 2

'Ho97

69

31

F/6
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•I

EJ Eo CkeV) Isotope Eo (keV) Isotope Eo (keV)

1.832
1.637
1.840?
1.866
1.870
1.8711
1.8725
1.9136
1.9211
1.9373
1.9372
1.951
1.9665
1.9686
1.970
1.9750
1.977
1.980
1.980
1.986
1.9890
1.9980
2.0000
2.00fl
2.005
2.011
2.0130
2.021
2.0320
2,0355
2.038
2.0150
2.0600
2.0657
2.0790
2.0920
2.0965
2.115
2.1160
2.1215
2.1291
2.1312
2.1494
2.1777
2.1784
2.1860
2.222
2.216
2.2193
2.250
2.255
2.303

52

N o "
Te12B

S6

3,

51

s,

5b

,Sb

s."

2.310
2.321
2.3365
2.3615
2.3632
2.375
2.3760
2.3760
2.3780
2.380
2.3963
2.400
2.420
2.4200
2.4315
2.4470
2.4522
2.458
2.48
2.4842
2.5044
2.5169
2.5210
2.5285
2.528
2.5396
2.540
2.5473
2.5490
2.5533
2.5623
2.5659
2.5737
2.5746
2.575
2.5775
2.58070
2.5817
2.5870
2.5965
2.5990
2.6020
2.6080
2.6149
2.6298
2.6305
2.637
2.6402
2.6156
2.6516
2.6561
2.659

"
Cs
Cd" 0

y

s?TTe

S 2Te

Mr4''Z
6 0 r 65

3<,Se77

s,Te

S2

2 M o

Te

U?38

2.6783
2.6827
2.6848
2.6B6
2.710
2.718
2.725
2.7302
2.710
2.7558
2.7814
2.781
2.7S0
2.794
2.8306
2.8108
2.816
2.850
2.850
2.8688
2.8930
2.915
2.9291
2.9306
2.9380
2.971
2.976
2.9780
2.9801
2.996
2.9980
2.9975
3.000
3.0032
3.0060
3.0307
3.035
3.039
3.042
3.0422
3.0650
3.074
3.144
3.158
3.1690
3.1780
3.1900
3.197
3.227
3.247
3.2573
3.2615

••Res

(keV)

Isotope

51Sb

S°
&;;;

3

,5b

Sl
5b

xe
«o 1 0 0

F/9



'•Res

(keV)

Eo (keV)

3.2823
3.2820
3.293
3.3041
3.311
3.350
3.3574
3.363
3.380
3.390
3.4413
3.450
3.460
3.460
3.4793
3.4800
3.4818
3.497
3.505
3.5095
3.5381
3.554
3.5639
3.5722
3.5990
3.6025
3.6526
3.656
3.6904
3.721
3.7260
3.7495
3.7577
3.7681
3.7800
3.8185
3.8200
3.635
3.836
3.840
3.846
3.848
3.8500
3.8539
3.8730
3.8920
3.9060
3.913
3.919
3.9453
3.9535
3.960

Isotope

«"o 9 6

«Mo
«M°9 B

'V'
5,Xe
" S e "

,iSn'»
s°Xe'*8

50Sn"6

e^d 1 5 8

" L » 1 3 9

3,Ga69

l oNd" 1 "

sJx.«"
* > o 9 6

«Mo9"

" C d " 6
eoNd'"6

5,Xe
.IP""2
, 2 M o

s/L*'39

, j H o 9 6

" X e 1 1 9

37Rb<"

loZ- 9 0

IW32
eoNd1"5

6oNd1^8

3 « S e "

«Cd»«
so5n"»

Eo CkeV)

3.9810
3.9827
3.991
4.000
4.0030
4.037
4.040
4.060
4.0770
4.iO5
4.120
4.1403
4.1546
4.163
4.170
4.18
4.185
4.250
4.2580
4.270
4.313
4.3198
4.322
4.3568
4.36
4.361
4.3627
4.5178
4.532
4.54
4.5570
4.5S83
4.5585
4.560
4.574
4.5950
4.6164
4.640
4.6460
4.725
4.760
4.750
4.766
4.805
4.810
4.810
4.843
4.8738
4.8776
4.9167
4.929
4.930

Isotope

eaNd'"5

6°Gd158

,oZ'9 1

eoNd"16

" S r "

3%8 S

l oNd" 1 8

BoHg202

" z r 9 6

« R h ! 0 3

esEr168

" G e "
3oZ"6"
" C r "
3/Rb85

3*Se80

3,5e'6

" n o « B

2/Co5 9

57L» 1 3 9

20C»"3

3lG»6 9

e'Gd'60

6oNd'"z

IW26
, 8 C d " z

,'Mo96

32Ge"
"Mo9 8

, ,Nb«
, j H o "

SOS"118

,oZr"
3°Ge'6

38Sr87

"u'»
3 1 G» 6 9

G»"
,2Mo 9 8

roYb172

;VeoNd IM

Eo (keV)

4.9300
4.949
4.9690
4.977
4.990
5.0074
5.015
5.054
5.060
5.0725
5.0750
5.100
5.120
5.1440
5.1500
5.199
S.23
5.2735
5.3005
5.357
5.360
5.3830
5.387
5.387
5.400
5.435
5.4495
5.4748
5.4775
5.500
5.536
S.570
5.573
5.5880
5.5960
5.6112
S.64
5.6532
5.6547
5.656
5.660
5.67
S.6870
5.709
5.7163
5.777
5.800
5.856
5.903
5.9464
5.9611
5.9837

Isotope

o?Mo
3 z G e "

5 2 T e l "

IWy3 2 G e " ,
S 2 T e ' "
2 / C o "
31G»71

B0H9f0«

62sm ir

" N b "

2 0 C » " ,
70Yb l7Z

„&*'•«
s'Ge73

SOS"'2"

3 , 5 e «

«Cu?L
, , U ' 8 2

6«Er'7»
5 2 T e ' "
«Te'»

7_96

19R ....
32G<°
33fls7s

sgPr""
6-Gd'S8-

' 0 Y b 1 7 !

7,U'«
3,Se8°

2"Cr«
,|Nb«
3 3 ^ 7 5

3«Sr8'

60Nd'S°
I3«l? 7

60Er170

" T . « «
*aCd"»

afc

F/10



Eo (keV)

5.998
5.9990
6.060
6.123
6.127
6.150
6.171
6.1880
6.2
6.21
6.2193
6.1060
6.137
G.118
b.1555
6.5012
6.5770
6.580
6.631
6.71
S.788
6.7921
6.797
6.815
6.865
6.890
6.9755
7.015
7.027
7.065
7.1020
7.118
7.15
7.17
7.216
7.2671
7.3
7.310
7.3171
7.3791
7.533
7.55
7.580
7.589
7.501
7.6763
7.7266
7.76
7.770
7.800
7.870
7.879

Isotope E o CksV) Isotope E o (*<eV>

3 * ^ "

Se'6

j 8 5

25
f1r.ss

3 V 5 0

IN I
»•>

7.930
8.0
8.017
8.18
8.25
8.31
8.35
8.370
8.1051
8.130
8.1581
3.5113
8.530
8.635
8.616
8.70
3.790
8.8222
8.8222
8.8350
8.87
8.9036
8.913
8.953
8.980
9.030
9.052
9.2
9.2231
3.250
9.2621
9,310
9.372
9.110
9.1957
9.587
9.621
9.61
9.610
9.735
9.797
9.868
9.885
9.890
9.8960
9.930
9.970
10.020
1O.S63
10.210
10.301
10.310

23
22

«
37

•T,«7

Rb8'

, 8

33PIS
75

60
39

Nd1""
Y89
Yb176

29

2

Se 7 6

Yb'7"
G,7"

*"Res

(keV)

Isotope

10.31S
10.389
10.13
10.150
10.656
10.712
10.757
10.790
10.830
10.810
10.850
10.869
10.961
11.0
11.060
11.130
l i .170
11.175
11.191
11.570
11.62
11.7
11.751
11.8
12.030
12.070
12.11
12.179
12.5
12.632
32.61
12.761
12.680
12.893
12.90
12.990
13.010
13.170
13.192
13..200
13.200
13.212
13.281
13.310
13,378
13.108
13.150
13.158
13.567
13.601
13.663
13.700

-«5r '
6oNd l s o

s^Te'^8 '
'BnNd'1"'
enNd'1"'

SzTe 1 2 8

2 g C u 6 3

_ U'B6

3 a 5 r 8 6

ggNd'11'

3(i5e7B

3 7 R b "
3 2 Ge 7 2

opMo92 1
^qY89

23VS 1 I

2 iS c < l s !
s 2 T e 1 2 6 I
2 3 V 5 0

3 2 G e r "
32^e 'Z

asBi2 0 9

5>Te'2 6

,-N;60 i
3 % 8 0

2aNi '
7nYb'76

3 ? Rb 8 S i
i=2Te1 2 8

g2Pb20<l

_gY 8 9 !
3nZnS£| !
2 9 C u 6 3 f

32Ge7°
gnNd'
3 q 5 e ' 6

O 2 r 9 0

6 0 N d 1 5 0

7oYb' 7 6 !
jnYb17*1 i
, f e ' 26 '

7nYb'76

«Mo9 2

F/ll



(keV)

Eo (keV)

13.732
13.800
13.80
13.910
13.963
11.230
11.25
11.3
11.106
11.500
11.600
11.788
11.980
11.980
55.030
15.050
15.3
15.399
15.50
15.51
15.650
15.707
16.110
16.258
16.36
16.15
16.500
16.70
16.710
16.80
17.010
17.080
17.170
17.200
17.230
17.520
17.6
17.83
18.300
18.371
18.761
18.82
18.9
1S.080
19.!00
19.365
19.120
19.150
19.56
19.750
19.80
19.895

Isotope

3°5e«

2 9 C u «

B>° 2 0 6

7flYb17*

* ° Z r i 2 8

37Rb87

3 8 5 ' 8 B

37Rb"5
32Ge7B

30Z"66

38Sr86

2 8 W 8
8 3 B i 2 0 9

7
3u'«

7°Y b ! l20
Nd'112

22Ti" 7

" T I 9 2 5

2 8 ^ '

8 2 Pb 2 " 7

tjTe'28

5 2 T e | 2 B

" z " 9 2
,oZr 9 0

S2Te !2B

" T : " B

2 8 N i B '
3,Se8°

S2 T e ' 3 °
2n6 8

2 0Ca" 3

3 2 Ge 7 2

3 , 5 c 7 B
2

s»Te128

" e e 7 !
30Z"6 6

Eo (keV)

19.965
19.98
20.200
20.270
20.300
20.5
20.95
21.00
21.010
21.100
21.250
21.32
21.359
21.5
21.510
21.70
21.910
21.91
21.91
22
22.160
22.5
22.51
22.6
22.700
22.7
22.77
23.000
23.030
23.1
23.100
23.122
23.350
23.170
23.5
23.790
23.8
21.120
21.133
21.200
21.220
21.3
21.16
21.560
21.820
21,926
25.100
25.100
25.18
25.519
25.618
25.800

Isotope

S 2 T e ' »
" M g »

39Y"
" S e 8 °
2 3 v« s

2S«"SS

32Ge76

" M o " 2

3 8 S " ' 0 «
coTe130

" v s i

3 2 Ge 7 "
2 7 C o 5 9

«K3
2 7CoS 9

23VS0
" 5 e 8 2

7_66
jjTi'19

v89
39T

Sn 1 2 0

Zr9 2

31Se80

52Te'3 0

3 7 R b 8 7

. Pb^Oi
<; jTe 1 2 1 1

2 2 T ; " 8

3 9 ^ "
2 9 Cu B S

3tSe 7 f

-Zn66
2 7Co5 9

39Y 8 9
2 o

la^1"
3 2Ge7"
" Z r 9 "
pjPb2 6

, 9 K 3 9

29Co63

" « 0 9 2

Eo (keV)

25.880
25.905
26.200
26.175
26.550
26.50
26.900
26.9
26.9
27.00
27.0
27.02
27.17
27.600
27.7
27.760
28.126
28.60
28.700
29.0
29.11
29.2
29.260
29.359
29.100
29.100
29.100
29.600
29.600
29.760
29.800
30.050
30.11
30.170
30.200
30.35
30.570
30.8
3).100
31.13
31.200
31.20
31.800
31.9
32.33
32.10
32.500
32.70
32.960
33.000
33.200
33.28

Isotope

3 2Ge7 0

Mo92

Te ' * *

, 7 C I 3 S

3i.Se78

82Pb"«
20Ca
2 , C r 5 3

2 S " " S S

9F« 9

221 ' „
32 G e«
2 6 F e « o

2 8 N i 6 0

£,2No9z

»sFeS7

28Ni 6 '
- . C a * 3

2 9 C o "

noZ<"96

i7Ge7 Z

" S e 8 o
3 2 Ge 7 B

IW30
ujHo 9 '
3 9 ^ "
2/Co59

S 2 T < 3 0

, 0 Zr 9 *
i s 5 " , ,

3 ° 2 n "
111"61

Se78

2r91
2 2 T i " 9

" T i "
" S c " s

S6B»138

« N i 6 ' «
c 120

" S e 7 8

" G ^ 0 9

F/12



*-Res

(keV)

E o CkeV) Isotope Eo (keV) Isotope Eo (keV) Isotope

33.400
33.800
33.81
3t.l
34.300
34.500
34.700
34.70
36.100
36.100
36.200
36.40
36.5
36.500
36.8
37.0
37.3
38.4
38.4
38.400
38.570
38.587
36.900
39.0
39.200
39.500
39.900
40.000
40.0
40.100
40.37
40.500
40.700
41.0
41.600
41.600
41.64
42.08
42.23
42.400
42.565
42.800
43.10
44.100
44.580
44.700
45.32
45.800
46.40
46.61
47.000
47.6

••

»

o
ci"

48.7
48.700
49.10
50.19
51.16
51.27
51.8
52.1
53.15
53.4
53.500
54.200
54.220
54.410
54.7
55.15
55.5
55.6
55.81
57.56
57.868
58.300
58.4
59.000
61.0
61.04
63.0
63.5
63.5
64.1
65.7
65.87
65.94
66.20
66.358
68.000
68.000
68.6
68.77
68.818
66.84
70.000
70.11
71.8
74.0
75.384
76.500
77.2
77.30
78.540
79.759
79.80

3 9>' 9

21 Sc
4s

;pb z o*

,7CI
37

T

V

1 7 C I B B

387_90
* SI

2 B K 3 9
I 9 R:209

Sc"5

Fes"
Fe'6

21
26
25 r

19K""'

26 F

I8*1

19K
K"1

80
81.000
82
83.0
83.329
83.6
83.8
84.4
87.2
87.3
87.568
88.35
88.5
90.35
90.40
92.78
93.00
93.15
93.7
94.7
94.75
95.50
96.23
96.582
96.6
97.0
97.5
98.30
98.75
99.096
99.80
100.0
100.827
101.2
102.25
102.7
102.9
103.33
104.242
105

105.65
106.4
108.615
109.6
110.9
112.30
113.30
114.00
115.50
115.70
116.0

gzs

£'

19
27
13
82

V51

K39

Co 5 9

pb207

K
C o "

»Pb:.207

19
22

9

Ti' 9

• N ! 6 0

19K ^

19K41

20

C I 3 S
17
19'
12
28

8 2 r i 3 5
, 7 L I

Tr"9

K39

23
VS1

F/13



(keV)

Eo (tceV) Isotope Eo CkeV) Isotope Eo (keV) Isotope

116.031 IF
117.5 23V 173.0 ,BFe 270 j^Ti
118.6 llv,** 173.5 gF19 270.0 2BNiS8

119.6 J 3 AI 2 7 175.0 2oC»*2 272.5 , 6 S 3 2

120.1 „(>« 175.0 joCa"" 273.0 2 6 Fe 5 6

120.911 K"' 177791 3 9 2785o 1 . 9 1 lgK 278.5 zo
121.00 SSBa138 179.0 2 2Ti«6 279.5 2 ,O S < 1

121.38 2 ,CrS 2 179 l7CI 280.5 2 8 Ni 6 2

123.6 2« C r S 3 179.1 210 s* 282.5 z<|Os*
1 2 2oC» 180 ,7CI 288.7 1 6 S 3 2

126.00 seBa138 182.82 7CI 3 S 291.5 2 z T i " s

127.0 2St1ns5 185.0 2 2 T i " 6 295.00 3 8 S r 8 8

127.66 , 7 CI 3 7 185.21 2 , C r 5 0 300 l zHg 2 6

128.2 a z f b 2 0 ' '85.6 z , T i S 0 305.5 z r T ' " 6

128.5 2 0 C a " 2 186.6 2 8 Ni 6 0 305.5 2 6F
129.32 jgN;6" 187.7 ^ T i * 9 307.0 2 2 T i S 0

129.5 2 6 Fe 5 7 188.0 2 B Fe 5 6 315.0 2 6 Fe S 6

131.87 ^ C a " 0 188.0 , , S i 2 8 317.0 2 6 Fe 5 "
133.7t CI 188.07 1 7 Ci 3 S 3 1 7 6 165
131.5 2 3 V 5 ' 188.5 26Fe s" 319 10Ne2Z

li H C

19"

z'v5'
22Ti"

8

"ftl27

,,K*»
SsBa138

2,Cr«

zV53
joCa*2

SsBa138

zs""55

17CI37

azPb207

2 0Ca"
2

zsN!6"

ZoCa"0

17CI

23 V51

" C l «
M C r "
S 6Ba

1 3 8

" c i 3 7

83Bi^9

2,Cr
5 2

ZBNi
SB

17Ci
2 , C r "

f,CI3s
7 c i

3 7

]3fll"
jgK
K1 9

17CI
2 2Ti"

9

zzTi"3

19K39

2 2Ti"
8

zaN!6"
,sP31
3fll

27

zsN'58

i9>< 3 9

,7CI
zoC»"°
Z«Cr^

zzTi"9

172,8
173.0
173.5
175.0
175.0
177.791
179.0
179
179.1
180
182.82
185.0
185.21
185.6
186.6
187.7
188.0
188.0
188.07
188.5
190.0
190.32
193.0
193
198.0
198.780
199.0
200
202
202.2
201.8
207.0
208.1
213.2
217.5
220.0
221.0
221.6
229.5
231.0
231.95
238.5
211.5
217.0
217.5
219.0
252
255.1
257.1
257,8
263
269.7

131.5
131.95 ,7CI 190.32 l7CI 325.0 2<,C
135.0 2<,O5 3 193.0 ZBN i 5 8 3 2 6 ' 3 28 N ; 6 °
135.50 seBa138 193 17CI37 327.0 2 8 N i 6 2

136.22 J 7 CI 3 7 1980 2 8 N a o 3275 2 0 °
136.20 as 6 ' 2 0 9 198.780 19K 328.00 3 S 5 r 8 8

139.71 2 , O " 199.0 azPb206 328.6 21)CrS0

139.9 2 6 Fe 5 6 200 1 7CI3 S 330 2 < I O
5 *

110.5 Z B N S 8 202 l 7
3 7 3 3 1 2 ,C

110.55 ,,Ci 202.2 1 6 S 3 2 339.5 2 8 Ni 6 0

111.3 2 ,Cr s z 201.8 13ftlZ7 310.00 3 8 S ' - 3 8

112.89
115
115.0
116.200 J 9 2 0 S2
117.713 19K 220.0 1 8f ir"0 357.2 l65
118.995 9K 2 2 1 0 Z B F s s 3605 2BF

119.63 ,7CI 221.6 2<,Cr53 363.5 2<,CrS2

151.2 2 2 T i " 9 229.5 2BNiB2 370.0 ^^C
152.2 T " s 2 3 1 0 Ni5 8 3700 C
151.165
151.5 22 25 zo 1 ,8
155.0 2»Ni6* 211.5 20C a"0 375.5 28Ni60

158 f s 3 « M "
159.0 I 3 m 2 7 217.5 z^Cr5" 382.0 2 6 F e S 6

159.5 28NiS8 219.0 2zTi : i8 387 g F 1 9

162.110 ,gK39 252 3 Li 6 387.00 3aSr8B

165.35 7CI 2551 1 8fl"° 388.5 zaN

169.38 20Ca"° 257.1 8 zPb2 0 7 389.0 2BNi6*
169.8 llCr^ 257,8 "BNi6 0 393.5 2,Cr s"
170.3 S B 1 0 263 ,2t1g2* 393.8 u N a 2 3

172.3 Ti"9 2697 Ni6" 3966 S

zeFe5*
gF 1 9

zW2lit*""19K39

zzTi"6

l7CI

„!>«2
7ci

3 7

7CI
3 S

2,Cr
5 0

zzTi50

28Ni
^ T i " 9

,,Si28

Ci 3 S

zeFe5"

zzTf"8

, 7CI
3 5

zBNi
58

r i 3 7
17LI
NiSO

28Nl

1 gK

8 2Pb
2 0 6

" c i 3 S

l 7CI
3 7

I6-3 ,,

1 3 « | Z 7

2 8 N ! 2 7
I3fll

2 0 L a

20Ca"°
18^"°
ZB^e56
2,Cr

5 3

B N ' B 2

zsNi6"
zoCa"2

oCa^

2 0 L a

T-18
22 1 1
3L'

6

18^"°
8ZPb

2'7

ZBNi"

' 2 " 9 ^

270
270
270.0
272.5
273.0
278.5
279.5
280.5
282.5
288.7
291.5
295.00
300
305.5
305.5
307.0
315.0
317.0
317.6
319
321.5
325.0
326.3
327.0
327.5
328.00
328.6
330
331.1
339.5
310.00
310.5
311
311.2
352
357.2
360.5
363.5
370.0
370.0
370
371.3
375.5
380.3
382.0
387
387.00
388.5
389.0
393.5
393.8
396.6

F/14



li

ERes
(keV)

Eo (keVi Isotope Eo (keV) Isotope Eo CkeV) Isotope

101.0 2,Cr s z 525 8 2 P ° 2 0 8 8 7 8 ' 7 20
103.00 3 8 Sr 8 8 530 SB19 911.2 , ,
116 2 6 Fe s * 530.0 2 ,Cr S 2 920.5 8
116.5 ?<,Crs0 532.0 2oCa"z 985.1 , ,
120.8 28Ni6<1 536.5 2 8 Ni 6 " 997 7N'"
126.5 2 B Ni S 8 536.50 3 8 Sr B S 1116 7N l«
130 .,n9

2" 536.6 ,,Na23 1163.9 , ,S i 2

133.0 26Fes" 569.3 glV"0 1186.0 lH5i2

133.0 2 3 N i 6 2 569.50 3 B S r 8 8 1211 7N'"
133.5 2 ,Cr S 0 570.5 2oCa"2 1252.0 1 ( 1Si2

135.7 , 6 S 3 " 571.0 2 B Ni S 8 1351 7N'"
113 zoCa1*0 583.5 2 8 N i 6 2 1105 7N

l"
160.5 2llCr" 587.3 , " s 3 2 1598 7N'"
167.5 2 ( (CrS0 S89.50 3 8SrB B 17B3 7 N 1 < (

169.3 ,8ftr"° 590.0 PoCa"0 1630 S B 1 0

170.8 1 6 S 3 " 596 igflr"0 1880 5 B 1 0

173 ] 0 Ne 2 0 597.8 , N a " ? 2 3 0 7N'"
183.0 2BNi6" 62B 8 l V 0 2351 B 0 1 6

163.0 20Ca"11 611 ,N'" 2820 S B 1 0

189.0 2BFes<l 665 ^Mg2" 3500 3Li 6

198.0 2 B Ni 6 0 697.2 ,Na23 3800 7N1£1

505 1 2 Mg 2 6 700.S 1 6 S 3 2 1010 S B 1 0

506.0 20Ca'"1 726.6 ,Na2 3 1017 8 0 1 B

513.5 20Ca"2 771.5 20Ca"° 1169 B 0 1 6

515 B2pb20B 780.5 , ,Na 2 3 1600 3 Li 6

521.50 3 BSr 8 B 650
522 , n Ne 2 2 861.3

The preceding table is a listing of strong

resonances ordered by increasing energy.

The ten strongest resonances, if they

exists were included for each isotope. The

criterion chosen for defining these reson-

ances is related to peak cross section

C Pn divided by the resonance energy,E0).
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ADDITIONS AND CORRECTIONS

The relevant references can be found in the section on Recent References.

Page No. Isotope

A/16

B/36

B/44

B/51

B/62

B/74

B/89

B/94

B/102

C/30

C/31

C/32

Comments

Second line of "note" should read . . . 13.28-14.46 MeV
(neutron energies 13.28-14.46 MeV).

Parameters of bound level should read Eo= —0.558 keV,
J = 3, and 2gFn° = 2.18 eV for an assumed FT = 0.48 eV.

aeOh=2.35±0.05fm

Delete the 600 keV resonance

Neutron separation energy should read Sn=6097.6±0.6
keV.

Zn acoh = 5.70±0.02fm

12C

59Co

58Nj

73Ge

Br

Kr

Sr

Ru

" R u

101Ru

C/33

C/33

C/35

C/49

102Ru
10*Rh

io3Rh

108pd

Comment of "spin is 4" should apply to the 0.102 and
0.224 keV resonances.

acoh = 6.77±0.02fm

acoh = 7.96±0.15 fin

aCOh = 7.05±0.07fin

acoh= 7.21 ±0.07 fm
Unassigned resonance at 65.66 eV possibly belongs to
10*Ru.

The 2grn values of the 25.2 and 342.2 eV resonances
should read 11.7±1.0 and 37±2 meV respectively.

Spin of the 52.13 eV resonance is J = 3. 2grn value of
die 66.82 eV resonance should read 36±4 meV. Values
under the 2gFn and 2grn° columns for resonances from
141.1 to 485.2 eV correspond to Fn and Fn° respectively.

Sn = 6232.2 ±0.3 keV

Sc = 5910.1±0.7keV

aCOh=5.88±0.03fm

For die 2.96 eV resonance the values under the Fn and
Fn° columns correspond to gFn and gFn° res; actively.
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Page No. Isotope

C/67

C/80 115In

C/119 128Te

Comments

Spin of the 233.4 eV resonance should read J = 1. Ad-
ditional spin assignments are: J = 1 for 102.93, 225.05,
275.56, 331.97, 355.99, 575.92, 790.43 eV resonances,
and J = 0 for 86.11, 311.38, and 389.02 eV resonances.
For the 311.38 eV resonance, I \ = 3 0 ± 10 meV.

Additional spin assignments are: J = 5 for 22.73, 39.60,
48.14, 83.28, 94.34, 132.81, 150.29, 168.08, 205.60,
224.03, 266.96, 354.13, 370.94, 402.35, 423.00 eV reso-
nances and J = 4 for the 12.1, 46.36, 63.00, 80.87, 125.89,
164.67, 177.92, 186.96, 288.88, 294.33, 319.49, 362.10,
411.56 eV resonances.

For recent, more accurate radiative widths of 128Te, see
Browne and Berman.

C/123

C/128

C/132

C/135

C/140

C/I41

C/142

C/142

C/148

C/164

C/180

C/I81

1531

130Te

Xe
129Xe

1 3 5Xe

Xe

lsiQs

I33Cs

Ba

i«pr

M6Nd

aCOh = 5.2G±0.02fin

For recent, more accurate radiative widths of 130Te, see
Browne and Berman.

acob=4.76±0.07 ftn

S0=1.0±0.2

I '=3 /2"

Add to thermal cross section references Crouch et al.,
Phys.Rev. 102,1321(56).

Add ov(
131Cs)=:250±:40 b

aeon=5.42 ±0.02 fin

aeo.h=3 28±0.03 fm
Delete ffp=4.3+1.0 b

Delete op=3.0±0.6b

oy=1.3±:0.1b
I.,=2.59±0.20b

ov=2.48±0.i4b
I.,= 13.8±1.0b
For 155.4 eV resonance r o = 1850±200 mcV and ra»=
166.4±!6.0 meV resptxtivciy. To achieve consistent)
between measured and calculated resonance integrals,
Vy of the 155.4 eV resonance should be reduced.
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Page No. Isotope

D/l

D/4

Comments

147Sm

D/8

D/25

D/30

D/38 159Tb

D/68

D/74

D/77

D/148

D/163

E/95

170E r

aCOh=12.6±0.4fm

Additional spin assignments are: J = 3 for resonances at
151.7,180.0, 191.3, (198.3), 221.8, 226.0, (229.0), 264.3,
271.8, 275.1 eV; and J = 4 for resonances at 49.3, 99.5,
107.2, 140.5, 143.6, 161.0, 193.5, 206.0, 240.9, 248.3,
(257.5), (264.3), 284.1 eV.

Additional spin assignments are: J = 3 for resonances at
87.7,92.1,96.3, 101.6,107.0, 111.2,117.0,119.4, 157.5,
(158.7), 168.3, 173.5,179.9, 185.4,197.4, 203.7 eV; and
J = 4 for resonances at (24.6), 76.9,83.8,90.5,95.6,98.1,
99.5, 115.3, (121.7), 125.4, 129.9, 134.3, 144.2, 146.9,
(149.5), 154.7,177.8, (188.0), 192.9 eV.

Chemical symbol at top right-hand side should read 1||CJd
instead of x||Gd.

Additional spin assignments are: J = 3 for resonances at
16.24, 23.33, 40.17, (138.7), 191.4 eV; and J = 2 for
resonances at 21.65, 82.30, 107.7, 110.5, 115.4, 156.8,
195.6 eV.

For the 77.5 eV resonance 2grn° value should read 0.83
±0.08 mV.

Delete acOh = 10.9±0.5 fin

In note, 0.79 eV should read 0.079 eV. To achieve con-
sistency with the measured absorption resonance integral
the average radiative width of 170£r should be about
half of 0.079 eV.

R' = 8.5±C5 fm. For additional resonance parameters
in energy range 3.9 - 1941 eV, see Tellier 72.

Half-life of »»>Osm should read 13.0 hr.

ov=25100±370b

(D) should read 24±5 eV.
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Recent References

THERMAL CROSS SECTIONS

Isotope

F19

Na"
fin"
CoS7

Co59

Zn
6e
Br
Sr
Ru
Rh103

Cd" 6

Sb
Tei27n

1
Xe
Xe135

Ba
Nd" 6

Nd116,!18.l50

Pm1"7

Eu.Eu 1 5 1-' 3 3

Oy K

Ho l 6 s

Hf!80

Cs
Cs'3'
Cs 1 3 3

Au 1 9 8

Au 1 9 8

Tl
T,203
po208
Bi209

Measurement

difFraction
activation
act ivat i on
activation
Chr i st i ansen f i1ter
diffraction
Pendellosung
Chr i st i ansen f i1ter
Christiansen filter
Christiansen filter
Christiansen fiIter
isomeric ratio
activation
activation
Chr i st i ansen f i1ter
d i ffracti on
dep1et i on
Chr i st i ansen f i1ter
activation
activation
diffraction

*t
Chr i st i ansen f i1ter
diffraction

Chr i st i ansen f i1ter
activation
isomeric ratio
activation
activation
Chr i st i ansen f i1ter

<r«
<rm

Reference

JCP,59,453(73>
NY0-3417-19,2(72)
NYO-3117-19,3(72)
NY0-3417-19.2C72)
PRIVATE C0MH.(73)
ACR/fl.29.49(73)
ZN/A,28,6S7<73)
ZN/A,27,90K72)
PRIVATE C0M«.(73)
PRIVATE C0MM.C73)
PRIVATE C0MM.(73)
JIN-35.37K73)
DA,32B,3245(71)
NYO-3417-19,2(72)
ZN/A,27,901(72)
JCP,59,453(73)
JNE.27.409C73)
PRIVATE C0MM.(73)
PRIVATE C0MM.(68)
RCA-17,191(72)
PRIVATE COMM.(72)
71KIEV,2,239(71)
PRIVATE COMM.(73)
JPR,34,423(73)
NP/ft,205,614C73)
ZN/A,27,901(72)
RAK,14,866(72)
TID-22I65(65)
NAP,9,662(70)
JIN-31.1229(69)
ZN/A.27,901(72)
NP/A,205,614(73)
NP/A,205,614(73)
NP/A,205,614(73)

Author

Peterson
F i schman
F i schman
F i schman
Koester
Cooper
Shu II
Koester
Koester
Koester
Koester
Tang
Elgart
F i schman
Koester
Peterson
Santry
Koester
Mowatt
K im
Koehler
Ver«:ebny
Koester
Herpin
A lam
Koester
Maiinin
Simons
Serment
Cabel1
Koester
ft lam
A lam
Alam

I
I
J
I
I
I
I
I
I
I
1
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Recent References

RESONANCE PARAMETERS

Isotope

Fes«
Fe5*
Fe 5 7

Mb93

Ho92

Ru.Ru"
Ru 1 0 0

Ro 1 0 1

Ru 1 0 2

Ru10"
C d l n

Cd113

Cd157

In" 5

Te128

Te130

5m1"7

Sm1"9

0yl6l
Dyl63

Tn.169

Ybl6B

0s186

Os 1 8 7

0s!88

Os 1 8 9

Os 1 9 0

Os 1 9 2

T|203

Tl 2 0 5

Energy
Measurement Range (eV)

<rt 7813-98820
<rt 7.67-245.7
<rt 1628-118832
<rr (spectra) 35.8-91.3
<rr (spectra) 300-23900
«-t 10.0-1453

228.5
15.7-666
165-1291

224.6-1050
multiplicity 27.5-390.1
multiplicity 18.3-130.8
multiplicityl6.17-339
<ry (spectra) 1.15-122.9
<ry 350-7071
<ry 1113-7016
multiplicity 3.1-283.3
multiplicity 4.98-203.7
multiplicity 7.72-6S.S
multiplicity 16.2-65.9
<rt 3.92-'941
<r. 0.66-289
<r't 22.37-271
<rt 9.16-386
<rt 38.1-332
<rt 6.75-103
ct 11.11-563
<rt 20.33-717
<rt 37.9
<rt 14.6

Reference

0RNL-184K1JI73)
KFK-1516(72)
0RNL-1811,17<73)
PR/C,8,336(73)
PR/C,8.297(73)
AKE,19,111(72)
AKE,19,111(72)
flK£,19,lll(72)
flKE,19,lll<72)
flKE,19,lll(72)
JINR-P3-6948(73)
JINR-P3-6918(73)
J1NR-P3-6918(73)
72BUDAPEST,74(72)
UCRL-71810(73)
UCRL-74840(73)
72BUDAPEST,20(72)
72BU0ftPE5T,20(72)
J1NR-P3-6918(73)
JINR-P3-6948(73)
CEA-N-1563(72)
71KIEV,1,181(71)
71K1EV,1,181(71)
71KIEV,1,181(71)
71K1EV,1,181(71)
71KIEV,1,161(71)
71KIEV,1,181(71)
71KIEV,1,181(71)
NP/ft,193,613(72)
NP/fl,193,613(72)

Author

Good
Beer
Good
Chrien
Uasson
Pr i esmeyer
Priesmeyer
Priesmeyer
Priesmeyer
Pr i esmeyer
Karzhavina
Karzhavina
Karzhavina
Stefanon
Browne
Browne
Karzhavina
Karzhavina
Karzhavina
Karzhavina
Tellier
Vertebny
Vertebny
Vertebny
Vertebny
Vertebny
Vertebny
Vertebny
Thomas
Thomas
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REFERENCE CODE MNEMONICS

* following a reference indicates the reference has been
supplemented by private communication.

- indicates quoted reference citsd other authors.

AAEC/E- Australian AEC Report Series
AAEC/Tfl- Australian AEC Technical Metros
AC (Anal.Chen.) Analytical Chemistry
ACJ (rtcta Chen.Scand.) Acta Chemica Scandinavica
ACR (Acta Crystallogr.) Acta Crystal Iographica

Continued 1970 In Parts A and B
ACR/A (Acta Crystallogr.,Part A) Acta Crystallographica,

Part A, Started Uith Vol.26 In 1970
ACR/B (Acta Crystal logr. .Part 8) Acta Crystal I ographica,
ACRH Argonne Cancer Research Hospital, Argonne III.
ACS (J.Amer.Chem.Soe.) Journal oF the American Chemical

Society
ACT.EL (Actinide Elements)

the Actinide Elements.
National Nuclear Energy Series, Oiv IV, Vol 1
Ftcgrav 1951. Editors G.T. Seaborg and J.J. Katz

AD- Depfc.of Defence Reports
ADP (Ann.Phys) Anna I en Der Physik
AE (Atomraja Energija)

Translations in English see SJA, in French see EAF»
Selected Articles and Abstracts From Vol.1 (1956)
To Vol.20 (1966) translated Into English See JNE
Vol.3 (1956) To Vol.21 (1967).

AE- Aktiebolaget Atomenergi Repts.Stockholm/StudsviI
AEC-TR- Div.of Tech.Inf.USAEC Translations
AECO- DTIE Rept.Series. Succeeded I1DDC-, Extinct I960
AECL- Atomic Energy of Canada Ltd. Reports
AECU- USAEC Reports, Div.Tech.lnf.. Extinct
AEEU-R- AEEU-Uinfrith Reports
AERE-M- A£RE-Harvell Reports
AERE-N/R- ftERE-HirweII Reports AERE-R- AERE-MarweII Reports
AERE-NP/M- AERE-H»rwell Reports AERE-R/M- AERE-Harwe11 Reports
AERE-NP/R- AERE-Harwe11 Reports AERE-R/R- AERE-HarweII Reports
AERE-PR/NP-fiERE-Harwell Reports AERE-RP/R- AERE-HarweM Reports
CRGF1- AECL-Reports. Use AECL- Numbers, Extinct

1970 Replaced By Physica Script*
AF5UC-TDR- Air Force Spec.Ueap.Centre Kirtland Reports
AKE (Atomkernenergie)
AHA Archiv Mat. Astron. Fys>k
ANCR- Aerojet Nucl.Corp. Reports
ANL- Argonne National Laboratory Report Series
ANS (Trans.Amer.Nucl.Soc.) Transactions of the American

Nuclear Society
AP (pnr-.Phys.dt- York)) Annals of Physics (.New York)
APA (Acta Phys.AVvtr.) ftata Physica Austriaca
APP 'Acta Phvs.Pol.) Acta Physica Polonica

Until Vol.36 (1919).
AR1 (lnt.J.Appl.Radiat.Isotop.) International Journal

of Applied Radiation and Isotopes
ARN (Annu.Rev.Nucl.Sci.) Annual Review of Nuclear

5cier.ee
AUJ (Aust.J.Phys.) Australian Journal of Physics
BAP (Bull.ftaer.Phys.5oc.) Bulletin of the American

Physical Society
BAS (Bull.Acad.Sci.USSR.Phys.Ser.) Bulletin of the

Academy of Sciences of the U35R,Physical Series,
English translation of IZV.

BIS (Bui I.Inform.Sclent.Tech.)
Bulletin 0 Informations Scisntifiques Et Techniques
Commissariat A L Energie Atomique
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BUI- Battelle Memorial Inst. Reports
BNL- Brookhaven National Laboratory Report Series
BOS (Trans.Bose Res.Inst..Calcutta) Transactions of The
BTI Bulletin of Tokyo Institute of Technology.Japan

Bose Research Institute.Calcutta
CC- Chicago University Metallurgical Labs
CEft- Centre 0 Etudes Nucleaires Report Series
CEA-N- Centre 0 Etudes Nucleaires. Sac I ay. Note

Internal Report Uith Limited Distribution
CEA-R- Centre D Etudes Nucleaires. Sac I ay .Reports
Cf- Chicago University Metallurgical Labs
CHP (Chin.J.Phys.(Taipei)) Chinese Journal of Physics.

Taipei.
CJC (Can*J.Chem.) Canadian Journal of Chemistry
CJP (Can.J.Phys.) Canadian Journal of Physics

Formerly. Can.J.Res.rSect.A.
CJR/fi (Can.J.Res.) Canadian Journal of Research (Part A)
CL-RU5- Clinton Laboratory Report.Tennessee
CNAEM- Cekmece Nucl Res and Training Centre Reports
CN1 Centro Nazionale Per Le Richerche Nuclear! Di Ispra.Ita
COO- Chicago Operations Off ice.AEC,Contract Reports
CP- Chicago University Metallurgical Labs

Some Reports From ftrgonne Nav: • ona I Lab
CR (C.R,H.Acad.Sci.) Comptes Rendus Hebdomadaires Des

Seances Oe L flcademie Oes Sciences.
CRB (C.R.Acad.Bulg.Sci.) Comptes Rendus De L Academie

Bulgare Oes Sciences.
CRC- National Research Council Reports. Extinct
CHRP- Chalk River Reports
CS- Chicago University Metallurgical Labs
CU-PNPL- Columbia University Reports-Pegram Nuc.Phys.Lab.
CU~ Columbia University Reports
CUD- Columbia University. New York
CZJ/A (Cesk.Cas.Fys.- Czech.J.Phys..Part FOCeskoslovensky

Casopys Pro Fysiku.dn Czeck)
CZJ/B (Czech.J.Phys..Part B) International Issue.

Note=part B is not a translation of Part ft. but
has different articles.

OA/B (Diss.Abstr.B) Dissertation Abstracts B (Sciences)
From No.27 1966/67. From Vol.30(July 1969) the

Journal Is Called Dissertation Abstracts
Internationa I.8

DOK (Ookl.Akad.Nauk SSSR) Doklady Akademi i Nauk SSSR
See SPO For- English Translation.

DP- Ou Pont,Savannah River Reports
E1R- Eidg.Inst.Reaktorforsch.Uuerenlingen Reports
EN (Energ.Nucl.(Milan)) Energia Nucleare (Milan)
EON (Euronuclear) curonuclear (Extinct May 1966
EUR- Euratom Reports
GA- General Atomic Oiv.Reports
HPA (Helv.Phys.Acta) Helvetica Physica Acta
HU- Hanford Reports. Now BNUL- Extinct 1965
ICO- Bui I.Centr Po Jadernym Dannym. Obninsk

Last Issue ICD-6 (1970) Continued as YK-/ (1971)
100- Philips Ketrolium Co..Idaho Fa I Is.Idaho.Reports
U P (Indian J.Phys.) Indian Journal of Physics
IN- Idaho Nuclear Corp..Reports.
IZV (lzv.Hkad.Nauk SSSR.Ser.Fiz.) Izvestiya Akademii

Nauk Sssr.Seriya Fizichestiaya
See Bas For English Translation

JftERI- Atomic Energy Res.Inst.Tokyo. Reports
JAP (J.Appl.Phys.) Journal of Applied Physic*
JCP (J.Chem.Phys.) Journal of Chesicai Physics
JEA Eltro Chemical.U.S.
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JET C5ov.Phys.JETP) Soviet Physics-JETP
English translation of ZET USSR

JIN (J.Inorg.Nucl.Chem.) Journal of Inorganic and
Nuclear Chemistry

JINR- Joint Inst.For Kucl.Res.,Dubna,Reports
Note= the ^-Digits Report-Number Is Unique, the
Symbols Between JINR and Number Can Be Omitted
They Mean P=Russian, E=English,O=Engl+Russian.

J1NR-P- Joint Inst.For NucI.Res.,Dubna.Report-Ser.es P
J1NP-P15- Joint Inst.For NueI.Res.,Ouona,Report-Series PIS
JINR-P3- Joint Inst.For Nucl.Res.,Dubna,Report-Series P3
JH5 Journal of Mass Spectroscopy and Ion Physics,U.S.
JNE (J.Nucl.Energy) Journal of Nuclear Energy.

Until Vol.9(59) and From Vol.21(67)
Wote= JNE Part C Started Uith Vol.(59) Under the

Name PI»s«.» Physics Uhich.From Vol.9(67)
Became An Independant JournaI.

JNE/ft (Reactor Science = J.Nucl .Energy.Pai-t A)
From Vol.10(1959) To Vol.13(1961)

JP/C (J.of Physics,Pt.C= Solid State Physics)
JPJ (J.Phys.Soc.Jap.) Journal of the Physical Society

of Japan
JPR (J.Phys.(Paris)) Journal De Physique (Paris)

Formerly J.Phys.R»d (Vol 1-23)
KAPL- Knolls Atomic Power Lab.Report Series
K£ (Kernenergie) Kernenergie
KFI (KFKKKozp.Fiz.Kut.Intez.)Kozlem.) KFKKKozponti

Fizikai Kutato Intezet) Kozlemenyek
KFK- Kernforschungszentrum Karlsruhe Report Series
KRI (Kristallografiya) Kristallografiya

(For English Translation See SPC)
LA- Los Alamos ScientiFic Lab.Report Series
LfiMS- Los Alamos Reports, Extinct Sept. 1SS1
MC- Nat L Res.Council of Canada, Montreal Labs
MET (fietrologia) Metrologia
MLN- Hound Lab. Hijmisburg, Reports
MON-P- Monsanto Report,U.S.
NAP (Nucl.Appl.) Nuclear Applications
NAT (Nature(London)) Nature
NB Noble Gas Compounds
NC (Nuovo Cimento) Nu-ivo Cimento

Until Vol.39 No.t 0ct(1965)
NCS (Nuovo Cimento Suppl.) Nuovo Cimento,5upptemento
NCSflC- Usaec NucI.Cross-Sect!or.s Advisory Committee
NEUTOF METH Neutron Time-Of-FIight Method,Euratom Brussels
NEU DIFF Neutron Diffraction,U.K.
Nil Proceeding National Institute of Science,India
NIM (NucI.Instrum.Methods) Nuclear Instruments and

Methods (Formerly Nucl.lnst.)
NKA (Nukleoniha) Nukleonika
NP (Nucl.Phys.) Nuclear Physics.UntiI Vol.B9,Dec(66).
NP/A (Nucl.Phys.A) Nuclear Physics.Section A.

From Vol.90,Jan(67).
AERE-Harwell Report Series
I.E.E.E. Translation-Nuclear Science,U.S.
(Nuel.Sci.Abstr.) Nuclear Science Abstract

NRDC-
NS
NSA
NSE
NST

(Nucl.Sci.Eng.) Nuclear Science and Engineering
I.Set.TechnoI•)Journal of Nuclear 5cience and

NUC
NUK

NWS
NfO-72-

Technology
(Nucleonics) Nucleonics
(Nukieonik) Nukleonik
(Naturwissenschaften) Naturwissenschaften
New York Operations Office Reports. Series 72

J

3

NYO-GEN72- New York Operations Office Reports

j

1
I
1
I
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ORNL- Oik Ridge National Lab.Report Series
ORNL-CF- Oak Ridge National Lab..Central File Mentis
ORNL-TM- Oak Ridge National Lab, Technical Kemos
PCH Journal of Physical Chemistry,U.S.
PHY (Physica(Utrecht)) Physica
PL (Phys.Lett.) Physics Letters.UntiI Vol.23,Dec(66).
PL/ft (Phys.Lett.fl) Physics Letters,Section ft.

From Vol.24,Jan(67).
PL/B (Phys.Lett.6) Physics Letters,Sect ion B.

From Vol.21(J»n(67)

PM (Phi I.Hag.) Philosophical Magazine

PR.NUC.EN. (Progress In Nucl.Energy)
Progress In Nuclear Energy, Series 1,Physics and Maths

Hughes,Sanders and Horowitz, 1959
PPS (Proc.Phys.Soc.(London)) Proceedings of the

Physical Society,London
PPS/ft (Proc.Phys.Soc.(London)) Proceedings of the

Physical Society,London (Part ft)
PR (Phys.Rev.)Physical Review.

Until Vol.132(63) and From Vol.141(66)
PR/CE (Phys.Rev.)Physical Review.
PR/CM (Phys.Rev.Physical Review.
PR-CMPt (Phys.Rev.Physical Review.
PR-P- flECL-Reports. Use ftECL- Numbers, Extinct
PR/fl (Phys.Rev.,Part ft) Phys-cal Review.Part ft

Existing Vol.133 Jan.1964 - Vol.110 Dec.l9SS
PR/B (Phys.Rev.,Part B) Physical Review.Part B

Existing Vol.133 Jan.l96t - Vol.110 Oec.1965
PR/C (Phys.Rev.,Part C) Physical Review.Part C,Nuclear

Physics. - Started Uith Vol.1(1970)
PRL (Phys.Rev.Lett.) Physical Review Letters
PRS (Proc.Roy.Soc,London) Proceedings of the Royal

Society,London
PR5/fl (Proc.Roy.5oc,London) Proceedings of the Royal

Society,London (Part ft)
PS (Physica Scripta) Started 1970
RFINCHM.5T Radiochemical Studies. The Fission Products. McGraw-Hill, 1951
RCft (Hadiochim.ftcta) Radiochimica ftcta
RCN Reactor Cent.Nederland,Petten,Report Series.Nether lands
RMP (Rev.Mod.Phys.) Review of Modern Physics.
RPI- Rensselaer Polytechnic Inst.Reports
RRP (Rev.Roum.Phys.)

Vol.1(1956) - Vol.6(1963)= Revue De Physique
Vol.9(1964) Onwards - Revue Roumaine Oe Physique
Vol.6(1961)Supplenent is coded 61BUCHflR

RSI (Rev.5ci•Instrum.) Review of Scientific Instruments
SCI (Science) 5cience
SCP (Sci.Pap.Inst.Phys.Chen.Ras.,Tokyo) Scientific

Papers of the Institute of Physical and Chemical
Research.

SNP (Sov.J.Nucl.Phys.) Soviet Journal of Nuclear
Physics (English Translation of YF)

SPO (Sov.Phys.-Dokl.) Soviet Physics-Doklady (English
Translation of Ook)

TID- Div.of Techn.Inf.,U5ftEC Reports
TNCC(UK)- Tripartite Nucl.Cross-Sectns.Ccnm.Repts. Extinct
TRftNS',.EL. (Transuranium Elenenfcs)

the Transuraniun Elenents
National Nuclear Energy Series,Div.IV,Vol.14B 19

UCRL- Lawrence Rad.Lab'(Both Berkeley and Livernore)
UFZ (Ukr.Fiz.Zh.) Ukrains Kii Fizichnii Zhurnal (See

UPJ for English Translation)
UJV- Ustav Jad.Vyzkumudnst Nuc( Res), Reports
UnPD-TH- Uestinghouse Atonic Power Oiv.(Bettis) Reports
YF (Yad.Fij.) Yadernava FirikatSee SNP for Eng.Traos.)
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ZAP (Z.fingew.Phys.) Zeitschrift Fuer flngeuandte Physik
2ET (Zh.Eksp.Teor.Fiz.) Zhurnal Eksperimental Noi 1

Teoreticheskoi Fiziki (For Eng.Trans.see JET)
ZFK- Zentral Inst.Kernphysik Rossendorf, Reports
ZFK-RN- Zentral Inst.Kernphysik Rossendorf, Reports
ZK (Z.Kristallogr.KristalIgeometrie.KristalIphys.

KristslIchem.) Zeitschrift Fuer Kristallographie,
Kristal Igeometrie.Kristallphysik,KristalIchemie.

ZHP (Z.Angew.Math.Phys.) Zeitschrift Fuer Angewandte
Mathenatik Und Physik

ZN (Z.tiaturforsch.) Zeitschrift Fuer Naturforsehung
Vol.1 (1916)

ZN/A (Z.Naturforsch. A) Zeitschrift Fuer Naturforschung,
Section A From Vol.2 (1917)

ZP (Z.Phys.) Zeitschrift Fuer Physik
55GENEVA (First Internat. fit.En. Conf., Geneva 1955)

First UN Conference on the Peaceful Uses of Atonic
Energy. Geneva 8-20 Aug.1955.

5SM0SC0U (Peaceful Uses of fit.En. Conf., Moscow 1955)
Conference of the USSR Acadcoy of Sciences On the
Peaceful Uses of Atonic Energy. Moscow, USSR, July

57COLUHB1A (Columbia Conference, New York, 1957)
58GENEVA (Second Internat. At.En. Conf., Geneva 1956)

Second UN Conference on the Peaceful Uses of Atomic
Energy. Geneva, 1-13 Sep.1958.

60KING3T0N (Nuclear Structure Conf., Kingston 1960)
United Nations Conference On Nuclear Structure.
Kingston, Canada, 29 Aug - 3 Sep 1960.

60VIENNA (Pile Neutron Research Symp.. Vienna i960)
IAEA Symposium On Pile Neutron Research In Physics
IAEA, Vienna, 17-21 Oct 1960

61BUCHAR (Research Reactors Conf., Bucuresti',1961)
International Conference On Physics and Technique of
Research Reactors
Bucuresti, Romania, 10-17 Nov. 1961
Proceedings Published As Supplement To Revue Oe
Physique Vol.6 (1961)

610UBNA (Slow Neutron Physics Conf., Dubna 1961)
Conference On 5low Neutron Physics.
Oubna. USSR, 7-12 Dec 1961.

61SACLAY (Time of Flight Methods Conf., Saclay 1961)
EANOC Conference On Time of Flight Methods.
Saclay, France. 21-27 Jul 1961.

62U1EN (Light Water Lattices Panel, Vienna 1962)
Panel On Light Uater Lattices. Vienna, Austria. May-
June 1362. Published by IAEA in Vienna Nov 1962.

63ANL (Nucl.Physics Uith Reactor Neutrons Conf..Argonne 1963)
International Conference On Nuclear Physics Uith
Reactor Neutrons. Argonne, 15-17 Oct 1963.
Published as ANL-6797.

63MANCHST (Nuclear Physics Conference, Manchester 1963)
Conference On Low and Med i um Energy NucI ear Phys i cs
Hanchester.U.K., September 1963.

6<fGENEVA (Third Internat. At.En. Conf., Geneva 1961)
Third UN Conference on The Peaceful Uses of Atomic
Energy. Geneva, 31 Aug - 9 Sep 1961.

61PARIS (Nuclear Physics Congress, Paris 1961)
Congres International De Physique Nucleaire.
Paris, 2-8 Jul 1961.

65ANTUERP (Nuclear Structure Conf., Antwerp 1965)
International Conference On the Study of Nuclear
Structure. Antwerp, Belgium, 19-23 Jul 1965.
Proceedings Give For Some Papers Abstract Only.
For full papers see EANOC-50.
For technical minutes see EftNDC-11.

I
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65KRLSRH (Pulsed Neutron Symp., Karlsruhe 1965)h 11 (lay 1965.
IAEA Synposiuii) on Pulsed Neutron Research , Karlsruhe.
Proceedings pub I.by IAEA, Vienna, Aug.1965.

65SALZBURG (Physics and Chemistry of Fission Conf,., Salzburg 1965)
IAEA Conference on The Physics and Chemistry of Fission
Salzburg, Austria, 22-26 Mar 1965.
Proceedings pub I. by IREA, Vienna July 1965.

66SERKELEr (Radiation Measurements Conf., Berkeley 1966)
CEGB Conference On Radiation Measurements In Nuclear
Power. Berkeley, UK, 12-16 Sept -966.

66PARIS CNuclear Data For Reactors Conf., Paris 1966)
IAEA Conference On Nuclear Data For Reactors.
Paris, France, 17 - 21 Oct 1966.
Published by IAEA in Vienna 1967.

66UA5H (Neutron Cross-Section Techn. Conf., Washington

Conference On Neutron Cross-Section and Technology.
Uashington D.C., 22-21 March 1966.
Published as ftEC Report Conf-660303.

S7JUEL1CH (Neutron Physics fit Reactors Conf., Juel ieh 1967)
Neutron Physics At Research Reactors.
Juelich, Germany, 25-28 April 1967.

68UASH (Nuclear Cross-Sections Techn. Conf., Washington 196B)
2nd Conference On Nuclear Cross-5ections and Technology
Uashingtor. D.C., 1-7 March 196B.
Published as NBS Special Publication 299

69M0NTRL (NucI.Structure Conf, Montreal 1969)

International Conference On Nuclear Structure
Montreal, Canada, 1969

695TUD5VIK (Neutron Capture Gamma-Ray 5pectrascopy,Studsvik.!969>
International Symposium On Neutron Capture Gamma-Ray
Spectrascopy.Studsvik, Sweden, 11-1S ftug 1969.
Published by IAEA.

69VIENNA (Physics and Chemistry of Fission Symp., Vienna
Second IAEA Symposium On the Physics and Chemistry of
Fission, Vienna, 28 July - 1 ftug 1969
Proceedings published by IAEA.

70ANL (Neutron Standards 5ymp.f Argonne 1970)

EANOC Sympos i urn on Neutron Standards and FIux
Normalization, Argonne Nat'I Lab. 21-23 Oct 1970
Published by U5AEC-DT1E in August 1971 as
AEC 5ymposium Series 23 (Conf-701002).

70HELSINK! (Nuclear Data For Reactors Conf., Helsinki 1970)
5econd IAEA Conference on Nuclear Data For Reactors,
Helsinki, Finland, 15-19 June 1970.

71ALBANY (Radiation Voids Conf, Albany 1971)
International Conference On Radiation Induced Voids In
Metals. Albany, New York, USA, 9-11 June 1971.
Proceedings Published by U5AEC in April 1972 as
AEC Symposium Series 26 (Conf-710601)

?!CANT (Chem.ca' Nud.Oata Conf .Canterbury !971 1
Conference o" Chemical Nuclear Data.
Univ.of.Kent at Canterbury,UK.20 Sept. 1971

71KIEV (Neutron Physics Conf..Kiev 1971)
Conference on neuCron-physics,Kiev,USSR,21 May 1971

71KN0X (3rd Conf.Neutron Cross-5ections*tech.,KnoxviIle 19/1)
3rd Conference On Neutron Cross-Sections and Technology
University of Tennessee, Knoxville, 15-17 March

72BUD (NucI.Structure Conf..Budapest 1972)
Conference On Nuclear Structure and Study Uith Neutrons
Budapest, Hungary, 31 July - 5 August 1972

73AS1L0MAR International Conf. On Photonuclear Ret.ctions
and Applications.26-30 March 1973.
Asilomar Conf. Grounds, Pacific Grove, Calif. USA

73ROCH (3.Physics •Chemistry of fission symp. .Rochester 1973)
3.IAEA symposium On the physics and chemistry of
fission, Rochester,NY,USA, 13 August 1973
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4-CENTER GEOGRAPHIC AREAS
OF RESPONSIBILITY

S a CCDN (E.N.E.A.)

NDS (I.A.E.A.)

CJD (U.S.S.R.)

Neutron Cross Section Data is collected, stored, and disseminated according to an International agreement involving 4 centers.
Requests for Neutron Data should be directed to the center responsible for your geographical area.
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I
THERMAL CROSS 5ECTI0NS

Isotope Measurement Reference Author

c
c
c
c
c
c
c
c
C*
c13

c
c
c1 3

c
c
c
c
c
c
c'3

£ 1 2 , 1 3
c
c13

c.c'3

c
[12.13

c"1

c,cl"
c
c
c
c
c
c
c

<rt (130 ev)

gravity ref.
diffraction

refractometry
<rt (1.11 ev)
<rr (spectra )
«y(spectra)
pulsed n
neutron lifetime
fy(spectra)
reactivity
d i ffus i on Iength
rev i ev
pile osc i•
pile osc i•
neutron lifetime
<Ty( spectra)
mass spectrometry
pile osc i•
mass spectrometry
diffraction
diffraction

activation
compiI at ion
reflection

ZN/A,26,112(71)
PR/C,3.1886(71)
PRL 27,956(71)
ACR/A.26,513(70)
70HELSINK1,1,651(70)
BAP,12,989(67)
ZP,198,187(67)
NP,61,381(65)
ANL-6797,236(63)
PRIVATE COMM.(63)
JNE,17,3<»7(63)
BNL-719,3,1031(62)
ARN,11,259(61)
NSE,7,395(60)
SSGENEVft,12,695(58)
58GENEV0,16,8(58)
nERE-R/R-2516(58)
PRIVATE COMH.(58)
PRIVATE COMM.(58)
PR-P-36,37(57)
BNL-189.19(57)
BNL-189,97(57)
PR,95,92(5<«)
PR.91,597(53)
PR,81,527(51)
ANL-1<»10(50)
PR,79,893(50)
AECD-227<*C»8)
PR,71,666(17)
PR,70,815(16)
PR,59,<»89(11)
PR.60,155(11)
PRS/A,162,127(37)
PR,19,153(36)
PR,18,265(35)

Dilg
Houk
Koester
Pryor
Vertebny i
Houk
Koester
Rayburn
Jurney
Motz
Sagot
Starr
Bartholomew
Nichols
Hendrie
Hughes
Jowitt
Mueh1hause
Uirtz
Bartho1omew
Henn i g
Koech1i n
Hennig
Koeh1er
Shull
Henn i g
Yaffe
Uay
Fermi
Anderson
Hanstein
Uhitaker
Goldhaber
Mitchell
Dunn i nq
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

C 1 2

C ' 3

C ' 2

C 1 3

C 1 2 » ' 3

ccj2

c'2

c'2

c
c12

c'2

C'2

c1 3

C'2

c ' 2

c1 2

c 1 3

c1 2

C ' 3

c'2
Be9

C 1 3

C 1 2

C 1 2

C>3

C.C1 2

C 1 2

C 1 2

c1 2

(d,p) 6293-7758
<rt 153
po la r i za t ion 1860-1200
<rr 152
comp i I at i on

<rt 2091-3035
<rt 2820
<rt 100-1500
f , 2000-6000
<rt 0 .07-1500
<rt 1935-7759
<rt 2000-12000
<rt 700-1000
v% 3600-1250
<r(a,n) 1070-5100
ana Iys i s 2081
o=, 2080
<rt 3-660
<re 153-2151
<rt 3500-12100
cr, 2080
diffraction 9800
im Iastic sc 5000-10000
<r(a,n) 8120-12010
<rt 1750-2150
«rt 2080-3670
tr. 0 .011 -30
<rU,n) 3200-5110
?, 2080-3600
5, 2100-3650
?, 2080
<rt 2080-2950

PR/C,7,663(73)
BAP,18,96(73)*
PRIVATE C0MM.(72)
PR/C3,1737(71)
NP/A,152,1(70)

NIM,78,300(70)
BAP,15,567(70)
NSE,11,351(70)
KFK-1189(70)
70HELSINKI,1,191(70)
NP/A,131,361(69)
68UASH,2,713(68>+
68UASH,2,771(68)
PR,113,715(66)
PR/B,110,616(65)
NCS,1,386(63)
NC,28,600(63)
NP,17,137(63)
PR,122,531(61)
PR,123,209(61)
AP,12,135(61)
ARN.l1,303(61)
NP,11,295(60)
PR,111,571(59)
BAP,3,18(58)
PR.109,891(58)
PR.101,1051(56)
PR,107,1065(57)
HPA,27,512(51)
HPA,27,577(51)
NC,10,1607(53)
PR,81,69(51)

Goss
Schrack
Firk
Allen
Aj zenberg-

Selove
Know I en
Schwartz
Meadows
Nebe
Uttley
Dav i s
Cierjacks
Schwartz
Lister
Barnes
Pisent
Pi sent
Seth
Cohn
Fossan
Lane
Ui Ikinson
Hall
Gibbons
Hi I lard
Ui I Is
Brugger
Ualton
Huber
Meier
R i camo
Bockeltnan
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14.

THERIWL CROSS SECTIONS

<r» = 1.85*0.05 b
«f. - 10.6*0.5 b
<rt = 12.5*0.5 b
»eoh = 9.38*0.03 fi»

RESONANCE PROPERTIES

I, = 0.90*0.05 b

THERMAL CROSS SECTIONS

I" •

Eo

-344
432
492
644
997
1116
1184
1211
1351
1405
1598
1783
2230
2470
2523
2710
2749
2958
3095
3213
3510
3S7S
3600
4080

r
<k«V>

* i

* s.7* 0.7
* 3
* 3
t 3
* 2
4 3
* 3
* 3
* 3
t 4
* 4
* 4
* 4
s 6
* 8
* 4
i S
* S
t 7
* 7

*10

r (k

3.5:
7.8:

43 s
46 i
19 i
<2
14 i
20 i
55 *
22 i
40 1
65 i
<3
7 s
30 t

»V>

t 0.4
t 0.5
t 5
t 5
t 3

t 2
l 4
t 8
t 3
t 4

i 5

2
ilO

80 *20
IS t 4
SO *1C
60 a
100
30 *

-2000

5

5

40 t]0

r

s

s

s

*eoh '

RESONANCE

It

RESONANCE

TB (k

<3
34 :
45 i
19 :
<2
14 i
19 i
42 s
22 i
32 i

Mbr

(V)

t 1

t 5
t 3

t 2
t q
t 4
i 3
t 5

39 *S0

II i

-EOOO

4

0.0750*0.0075 b
10.6*0
1.81*0

5 b
05 b

= 9.38*0.03

PROPERTIES

0.90*0.05 b

PARMCTERS

> * 99.635

J

3/2
1/2
1/2
1/2
3/2
3/2
1/2
1/2
5/2
3/2
5/2
5/2
3/2

3/2
5/2
5/2

3/2

3/2

t

0
>0
1
0
0
I

1
2
I
I
2
1

1
2
2

»

•

6
9
•
•

*
•

11
•

s«
(kaV

*2
*3

8 «
20*
1
t. t

a **4
3 *
.3 *
fl

1 •

200

*2

1 *

-

)

.3

.12

.2

.2

.1

.2

.4

10633.7*0.4 kcV

T, (ktV)

.26

.4 l .1
1.6 * .6
<•]
7 t2
18 *6

3 tl

1000
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14.

(keV) (k*V> (keV) r,
4100 *10
4380
4600
5030
"5060
ScOO
5910

"5950
6160
6260
6550
6940
7160
7340
7480
7920
8000

• Complex.

* Even parity.

-300
40

!00

75

no170

120
180
170
120

15,

THERMAL CROSS SECTIONS

I" - 1/2"

Eg (k*V)

921 i
1095
1563 i
1944 i
2038 i
2370 i
2399 i
2650 i
2730 i
2830 i
2840 i
29)5 i
2930 i
3225 i
3454 1
3750 i
3987

t 2
i 2
t 2
t H
t S
I 7
t 5
1100
t 5
( 7
t 70
t 10
t tO
t 10
i 10
i 10

r (k

20 .
3 •
<2
22 i
60 i
350 i
100 i

1100 i
40 i
12

714 i
«4

260 i
*7
24 i

290 i
88

iV)

t 5
t 2

t 7
t 10
i SO
t 10
1200
t 10

tlOO

t 30

12
> 30

•V *
»COh

RESONANCE

;

;

J

1
1

) {

1
1
(2)
j
0
2

» 1
2
2

»
» 2

3

1

(11

0.02410.008 nb
• 6.5*0.2

PMUWETERS

i « 0.365

E o Ck*V>

4i.?6
4270
4640
4600
S055
5430 :
5534 :

•5730 s
5910 i
ttHBO i
6420 i
6550
6760
7100
7310
7440
7710

i 10
i 10
* 10
1 t!
t 8
i tit
> 10
i !0
i 10
t IS

Sn - 2490.0*2.2 k«V

T <keV)

804 t 20
110 * 20

>150
30 * 5
25 * 5
25 * 5
<7
160 * 20
70 * 20
20
<S3
45

110

SOS
ISO

J t

3 2
C23
>]
1
3
>3
>0
4
>J
>0
>0
>0

>i

»J

7-J



15.

(keV) T (keV) E o (heV) f (keV)

8070
8300
8770
9610
9770

30
175
130

>2
>1
>1
>2
>2

10250
10640
11090
11110
12100

Note-Inelastic channel opens.

" Uigner limit for the width of 5730 keV level implies spin less than 5.

THERMAL CROSS SECTIONS

Isotope

N
N15

K
U
N!«
N1*
N'«
N15

N
N1*
N
N>*
N
N
N
N
N"
N'«
N
N
N
N
N
N

Measurement

refractrometer
diffraction
reflection
pi le osci.
ff-yf spectra)

v1 (spectra)
act i vat i on
diffraction
vp
diffraction
<ry( spectra)
reflection
pi •• osci.
diffraction
pile osci.

»e
coKpilation
•e
water bath

't

Reference

PRIVATE C0MH.<73>
ACR/A,28,655C72)
BAP,8,t77(63)+
KE.6,333(63)
ANL-6797,236(63)
CJP.39,1781(61)
CJP.SS.IS^CS?)
PR,87,215(52)
PR,87,162(52)
JPR,12,65(51)
PR,83,88(51)
CJP,29,K51)
PR,81,969(51)
PR,83,6<tl(51)
PR,81,527(51)
PPS/A.63,1175(50)
flERE-N/n-370(19)
PR.75,1358(19)
PR.76,1750(49)
AECD-227K48)
PR,60,702(41)
PR,58.554(40)
PflS/ft,162,127(37)
PR.48,265(35)

Author

Koester
Kuznietz
Barto1ini
Huttel
Jurney
Hanna
Bartholomew
Ferguson
Peterson
Cuer
GoldscNiidt
Kinscy
McReynolds
Pomeranca
Shull
Colmer
Batch*lor
Coon
Mclkonian
Uay
Carrol 1
Lspoint*
Goldhabw
Dunning



RESONANCE PARAMETERS

Isotope

Nls

N"
N15
N15
Jij'S

N1S
N1*

N'"
NIS
N1"
N1S
N"
N1*
N1S
NIS
N1*
N15
C13
N'*
Nl*

NIS

B"
c'*
Nl*
N,N»*
N1"
Nl*
N.N1*
Cl*
N"
N«*

Measurement

(d.p)

f
(d.p)

compi1 at ion

r
if

v

(d.p)

?.

(p,n)

inelastic
o-
<? a-
fft P

ir(a;,n)
(p,n)

vt
s-
(p,n>
d

Energy
Range (keV)

2400-2910
921-12100
800-3100

2400-2930
921-12100
800-3100

500-9000
2230-3570
3480-6250
1662-3207

2230-3570
4000-6400

940
930-2020
493

1960-3010
4740-11350

6260-8000
1960-2950
1350-4610
2960

1784-4097
489-2250
1120-2250
1110-2250
1930-2700
430-1595
433-1450
434-1780
499-i4i5
1415-1800

Reference

PL/B,39,323(72)
NP/fl,166,461(71)
NP/A,166,461(71)
PL/B,37,285(71)
NP/A,166,443(71)
NP/fl,256,443(71)
NP/A,152,1(70)

N5E,42,28(70>+
68UASH,2,85K68)
PR,152,980(66)
66UASH,2,653(66)
NP,88,561(66)
BAP,11,808(66)+
ZP,197,124(66)
NP.54,49(64)
PR/B,135,1347(64)
PR,129,324(63)
NP,32,470(62)
PR,119,1948(60)
NP.14,295(60)
NP,14,295(60)
PHY,26,379(60)
NP,14,277(59)
HPfl,32,357(59)
PR,102.1348(56)
PR.104,1434(56)
PR,98,728(55)
0RNL-179B,3(54)
HPA,26,451(53)
PR.86,483(52)
PR.84,775(51)
PR,83,1133(51)
PR,80,818(50)
PR,80,818(50)

ftuthor

Lipperheide
Dover
Dover
Fuchs
Zeitnitz
Zeitnitz
Ajzenberg-

Selove
Car 1 son
Johnson
Fossan
Fow1er
Hewka
Martin
Scobel
Oonoghue
Fossan
Engeike
Sikkema
Bair
Hall
Hall
Sikkema
Gabbard
Sche11enberg
Bonner
Sanders
Fowler
Johnson
Meier
Hinchey
Johnson
Roseborough
Johnson
Johnson
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THERMAL CROSS SECTIONS

<rv = 0.270±0.025 mb
5, = 3.76±0.02 b
acoh = S.801±0.007 fm

RESONANCE PROPERTIES

I~e = 0.3U0.01 mb

THERMAL CR055 SECTIONS

(rt = 0.1/8*0.025 mb

RESONANCE PROPERTIES

1 / = 0.2710.03 mb
S, 0.9*0.5

RESONANCE PARAMETERS

Zflbn - 99.756 1112.1*0.9 keV

Eo (keV) T (keV) (eV) (eV) gfj (eV) T. CkeV)

110
1000
1312
1651
1689
1833
1907
2351
2888
3006

t 1
* 5
i 3
* 2
i 2
t 2
t 2
t 5
t 2
t 2

3211.U 1.5
3350 tl5
3139.0* 1.5
3112.U 1.5
3630
3768
1017 :
1090
1183 i
1289 =
1319 i
1169 i
1530 i
1600 i
1636 i
1835 i
5052 i

120
t 3
fc 8

k 5
k 5
k 5
fc 3
k 3
t 3
k 3
k 5
t S

15 * 5
96 HO
11.51 3.0
3.1i 0.3
<]

6.6i .7
31.5i 2.0
130 i 5
<]
<]

1.5* 0.2
ISO ISO

.61 0.2
0.9i 0.2

170 ±70
18 i 3
81 i 5
261 130
73 i 7
68
65 * 5
13 * 2
5.7* 0.7
8 * 3
5.3* 1.0
17 t 1
90 HO

3/2
3/2
3/2
7/2

3/2
1/2
1/2

5/2
3/2
5/2
5/2
3/2
7/2
1/2
1/2
3/2
1/2
3/2
1/2
5/2
7/2
5/2
3/2
3/2

1
2
I
3

2
1
0

3
2
2
3
1
3
0
1
2
1
1
0
2
1
3
1
2

2.710.5 335

110

31
8.711 .33

.0027

.0032

12.2 ±2.5

7.1 *1.0

580

151

37
71

48

.08

.01
6.7
11
15
0.8
1

2.2
.51
7.6
1.9
1,8
9.7

8-1 A/24
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.0

Eo CiteV) CkeV) (eV) (eV) gTjl <eV>~r« (keV)

5128
5311
5371
5630
5681
5923
5990
6076
6090
6196
6280

6m o
6578
6680
6807
7200

± 4
± 4
1 4
t <i
± 4
± 5
*10
i 5
±15
±20
±20
± 5
±15
±10
± 7
± 8

25
9
8

130
)6
i.'S
fO
15
5
85
120
15
150
20
48
60

± 3
± 2
± 2
±15
± 2
i 5
± 5
± 2
± 3
±20
±40
± 5

± 4
± 6
±20

7/2

3/2
5/2

3

1
3

2.3

61

Note-ftlI widths are expressed in the center of mass system.

" The minimum For this s-vave resonance is 0*13 b.

17

1" = 5/2*

THERMAL CROSS SECTIONS

<r« = 0.235*0.010 b

»eoh = 5.78*0.15 fm

RESONflNCE PROPERTIES

I , c = 0.105±0.010 b

RESONftKCE PflRftNETERS

Zflbn = 0.039

,0

= 8046.6±0.9 keV

Eo (keV) T (keV)

176 ±4
250 ±4

1.0±0.8
8 ±1

A/25 8-2
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,0

THERMAL CROSS SECTIONS

ry = 0.16*0.01 mb 127 sec cS09]
*eoh = 6.00*0.13 fm

RESONANCE PROPERTIES

Ir = 0.81±0.04 mb

RESONANCE PARAMETERS

ZAbn = 0.205 = 3956.9*2.5 keV

T (keV) J / gTji <eV)E0 (keV) T (keV)

663
1200
1256
1450
.1565
1840
2300

* 5
* B
*10
±10
±10
±10
±10

55
50
3

350
300
8

200

* 3
* 5

.6* 1.0

*30
.2* 1.5
*40

3/2
1/2
3/2
3/2
5/2
3/2
3/2

1
1

(SI
IS

)

1
2

260
83

17

2375
2445
3050
3200
3500
4000

±10
±10

130
20
100
250
100
65

±20
.3* 2.5

1/2
7/2
3/2
1/2
1/2
1/2

1
3
2
1
1
1

106

166
63
38

THERMAL CROSS 5ECTI0NS

Isotope Measurement Reference Author

QlB
0
D
QI6

o16
o17
OI8

0
0
0
0
QlG
0
O'7

o17
0
0
0
o17

QI8
0

activation
<rt reflection (130 ev)
reflection
<rt
<rt
diffraction
d i ffract i on
*t
ref1ect i en
<rt (1.44 ev)
reflection
ffy(spectra)
diffraction

reflection
diffraction
*t
activation
diffusion
activation

JIN,33,1221(71)
PL/B.36.208C71)
PRIVATE C0m. (69)
KFK-1000<38)+
68UASH,2,851(68)
AERE-R-5770(68)
HERE-R-S275(66)
JNE,20,479(66)
PR/B,138,1116(65)
NP,61,381(65)
BAP,8,477(63)+
63ANL-6797.236C63)
ACR,15.351(62)
CJP,39,1784(S1)
PRIVATE C0WM56)
PR,90,497(53)
PR,81,527(51)
PR,76,1750(49)
CJR/A,25,77C47)
CJR/A.25,134(47)
PR,72,888(47)
PRS/A,162,127(37)

Blaser
Oilg
Koester
Cierjacks
Johnson
Valentine
0 'Conner
Vertebnyi
Donaldson
Rayburn
Barto1ini
Jurney
Roof
Hanna
Seppi
Hughes
Shull
Melkonian
May
Sargent
Seren
Goldhaber

8-3 A/26



RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

c13

QlB
Ql6
O I B

0 "

O I 6

0.16

0 l 6

0 l 6

Ql6
O l6
0.16

Ql6
0 1 6

c13

016
0 l 8
0>8
O18

o i a
0 1 6

016

O I 6

0 1 6

O I 6

O l 6

0.18

0 1 6

0 1 6

0 ' 6

0 1 6

C13

Q16
Ql6
O l 6

0 1 6

O I 6

0 l 6

0 l 6

ff(&,n)
g-

analysis
(d,p>
cotnpi1 at son

• t

ct

*t
r t

<r(a,n)

*t

e-
analysis
<rs

inelastic sc
c
vt

vs

B-

(d,p)
ff(&,n)
<rt?.

3211-6680
1150-2375
112-5610

1560

1651
126

650-1310
1833-3111
3765-7200
1651-3111
3816-1320
3769-1180

3769
1050-6290
3290-1175
2500-3170
661-2115
666-2115

660
112-1318
112-1318

3110-11500
112-1660

6B30-9310
5060-8610
3050-1000

1000
112-1312

3200-5110
137-1910

3210-1290
112

135-1311
1900-1100
1900-1100
110-2370
110-1300

110

PR/C,7,1356(73)
PR/C,7,1270(73)
PR/C,7,561(73)
PR/C.,7,1267(73)
NP/A,190,1(72)

0RNL-1713,39(72)
PR/C,3,1737(71)
71KN0X,1179(71)
PR/C2,121(70)
NP/A,131,361(69)
68UA5H,2,851(68)
PR,162,890(67)
PR,162,890(67)
PR,162,890(67)
PR,156,1187(67)
PR,113t715(66)
NP.61,313(65)
NP,61,336(65)
NP,51,33(61)
BAP,9,20(61)
NC5,1,386(63)
NC,28,600(63)
PR,123,209(61)
OP,12,135(61)
NP,11,29S(60)
BAP.5,109(60)
HPA,32,357(59)
PR,109,89(58)
NP,6,188(58)
PR,107,1065(57)
PR,108,1007(57)
PP5/A,69,830(56)
PR,99,55(55)
PR,92,1191(53)
HPA.25,112(52)
PR.81,1058(51)
PR,81,69(51)
PR,80,1011(50)
PR,75,1121(19)

Bair
Dcnoghue
Johnson
Hi 2?.
ftj zenberg-

Selove
Co 11 away
Allen
Fowler
Fowler
Davis
Johnson
Johnson
Johnson
Johnson
Sekharan
L i ster
SaIs sbury
Vaughn
Oonoghue
Vaughn
Pisent
Pisent
Fossan
Lane
Hall
Uorley
ScheIlenberg
Fowler
Striebsl
Ualton
Browne
Rusbridge
Okazak i
Adair
Baidinger
BaId i nger
Bockelman
Socketman
Adair

A/27 8-4



THERMAL CROSS SECTIONS

a, = 9.S±0.7 nb
?, = 1.O±O.l b
<rt = <t.O±O.l b
»coh • 5.64±0.04 fm

RESONANCE PROPERTIES

]- e = 17.6±3.0 tub

I" « 1/2*

Eo

27.
49.
97.

"173.
269
"270
311
349
357
ODo
387423
491
S95
747
794
852
932
1107
1295
1640
•1645
•1913
•2240
•2465
•307S

(knV)

02± 0.07
10± 0.17
0 ± 0.5
5 * 1.0
± 1
i 1
i 1

± 1
± 2

3
i
>

t 2
t 2
i 3

t 4
t 5
t 6
±12
US

r
0.
l.
13

iG
25

7
25
25
11
35
20
15
50
60
70
190
15
28
45
75
120

(kcV)

37± 0.04
4 ± 0.2
± 3

± 2
±10

i 2
±15
±15
± 2
i 7
± 4
± 5
*15
±20
±20
±20

R' =

RESONfiNCE

6.0±0.2 fto

PflRflMETERS

Xfibo = 100

29TO CkeV)

.925± .100
2.100± .300
19.500± 4.500
0.70 ± 0.20

37.5 ±15.0

16.5 ± 3.0

J

2
1
1

C2)
1
CO)

(1)
0

en2
1
1
C2J
(1)
2
(1)
1

(

1
1
1

CD
0

J\ (eV)

1.3±0.2
1.610.2
4.2±1.8

3.5± .8
4.2H.0
2.611.3

2.410.8
2.410.8
3.3H.0
6.3H.2
2.4±0.8

1.5±0.5
1.710.5
2.210.7
8.6
11 13

Sn = 6601.110,3 k*V

2gT» (eV) gT^ (eV)

157
150
512

72.2120.9

r~



Eo (keV)

•3*00
•3175
•3620

•<t620
•<»900

T (keV)

3S
<30
120
90

200
<50

2gTn (keV) <eV> (eV) gTj CeV)

Note-There is no recent evidence For the previously reported peak at 15.3
keV.

Note-The resonance at 270 keV accounts For the thermal absorption cross
section.

* Possibly doublet.

• Prominent inelastic peaks.

b Inelastic channel opens a t 110 keV.



THERMAL CROSS SECTIONS

isotope Measurement Reference Author

Fl9

F»9

F>»
FI9

Fl9
rU
FI9
F19
F1S
f19
FI9
pt9

reflection
reflection
reflection
activation
act i vat i on
diffraction
<ft (100,300 ev)
act i vat i on
activation
water bath

PRIVATE COMM.(71)
PR,174,313(68)
BAP,8,477C63>+
PR,129,1281(63)
PR,130,2599(63)
PR,81,527(51)
PR,76,100(49)
PR,72,888(47)
PR,59,102(41)
PR,58,S54(40>
PRS/A,162,127(37)
PR,48,265(35)

Koester
Barto Iini
Bartolini
Glickstein
Glickstein
Shut I
Hibdon
Seren
O'Neal
Lapointe
Goidhaber
Dunn i ng

RESONANCE PARAMETERS

Isotope

FI9
FI9
F19
F19
FI9
Fl9
F19
F19
FI9
F19
F19
fl9
p.9
FI9
Fl9
F19
F19
FI9
Ft9
F19
Ft9
FI9
Fl9
Fl9

Measurement
Energy

Range (keV) Reference

Inelast. Sc

<rr (spectra)

polarization
<Ty(. spectra)

27.07-4900
23-1460
27-48
27-97

ftuthor

Inelast. 5c

26.5-92
27-50

497-1107
thermaI
27-49

27.03-528.0
15-268
15-40

3850-7800
27.5-425
3750-5900

27-1635
27-49
27-99

510-3610
30-630

100-1000
3400-5900

10-700

PR/C,7,1766(73)+
BAP,17,900(72)
PS,4,95(71)
71ALBANY.8K71)
70HELSINKI,2,295(70)
BAP,12,512(67)+
PR,158,1049(67)
CEA-R-3279(67)
YF,6,657(67)
PR/B,138,20(65)
65ANTUERP,74(65)
PR/B,133,353(64)
NP,43,353(63)
NP,27,448(61)
AP,14,365(61)
PR,117,514(60)
PR,114,201(59)
AP,8,194(59)
PR,109,1620(58)
PR,109,891(58)+
PPS/ft,69,221(56)
PR,99,1446(55)
PR,100,69(55)
PR,80,1011(50)

Mack Ii n
Mack Ii n
Nystroem
Singh
Broder
Block
Bergqvist
Cabe
Gul'ko
Bird
Garg
Hibdon
Mack Ii n
Davis
Newson
Smith
Gabbard
Merzbacher
Block
Uills
El Bedewi
Freeman
Mar i on
Bockelman

L

L
9-3 A/30



,.Ne
THERMAL CROSS SECTIONS

«-, = 0.038±0.006 b
?m = 2 .42*0.01 b
>coh = ' • •5*0.1 f »

THERMAL CROSS SECTIONS

e-r = 37 * 1 i»b

RESONflNCE PROPERTIES

<D> = 100*15 keV
5, = 0.7*0.1

RESONflNCE PARAMETERS

I" = 0' ifflbn = S0.5 5n = 6761.2*1.0 k«V

(keV) J i r° <eV> gf>

173
910
1280
1310
1370
1620
1680
1819
1930
2009
2121

"2139

"2189
"2206
•2271
"2338
2155
2570
"2631
•2665
2737

"2831
2885

"2893
"3030
"3057
"3082
"3111
3187

•3227
3290

* 3
±10
±10
±10
±10
±10
±10
± 2
±10
±10
± 5
± 5
± 5
± 5
± 5
± 5
±10
± 5
* 5
* 5
± 5
±10
* 5
* 5
±10
±20
±10
±10
* 3
±10
±10

107
11
6
32
8
27
10
6
38
51
SO
<5
10
7
5

IS
)

100
10
15
10
30
35
15
20
30
-5
10
10
10
50
18

*
*
*
t
*
±
*

±
*
*

.5

*

*

6
1
2
6
3
5
3

7
6
6

5

6

1/2
3/2
3/2
1/2
3/2
3/2
3/2

3/2
3/2
3/2

0
1
1
1
2
1CSI

2
1
1

156 ±9
68
20
53

71

120
!06

A/31 ,0 . |



r*

3W*
3510
3598
3710

"3762
36O«i
3670

*MJ5f
*IS5
•«8?
1322
*%37?
•1513

•5671

"<I9»
•«B?0
•508?
•50K

HO
•to
HO
i!0

«IO
*1G
t|0
*ie
ttO
notlO
310

*IO
*1S
no*IO
120
US
i!S

«5
00
20
73
-S
4$

ss
cs40
20
30
3$
•5
«S

30
2$
30
5$
IS
55
30

t S
*10
*J0

i (0

•iO

* s

t l i



tmmm, zmss SECT IONS

# , «
t» • £.»«9.3 it
#* < t.S *

HESONNCC

* 0*t» trim «h»rjt(( p*i>Ciel* t>*»Ct>«A*.

£, CbtVi

*i$i *3

•51t *3
*8M; i l
*«6 i3

**i*s •§
*y50 i3

•UK iS

f
6

/
12

<3
f*
9

(3

J

5*0
2200

£ * {»<«¥?

*S§30
*t?ss

*231O
•*38SO
*JSfi0
*2§2S
*2/§0

f tktH

30 «tS

10
m
mIS

•10

%sSO'

J i

•. t u
tn
Hi
«1J
f 15
t»>
(11
< | }

tn
{ ; >

( } )

S'SOO

soo•70!)
tswe

3700
S900

•8000
10000



cross SECTIONS

05 1)

t>; • t.7osio.oo9 b

IKSONWCE roMwEfens

I* • 0* tf*K> > 9.5 S. - 5200.2*2.0 fctV
r CMV> j i rj» («v>

SI9
52?
615
I19S
1310
1715
IKS
£910
2110

SO
i2$

<20

1/2
1/2

0 M.S
S72

2190
2320
2320
2530
2720

3100
3200
3W3

!6i
169

90

3/2
3/2

19-4 M4



TtCWML CU05S SECTIONS

isotope ltea*ureotf>nt Author

Ne

AXE,17.145(71)
PS.2,169(70)
NP/A.133.410(69)

4INL-7310,!9(67)
PR.148.1303(65)

«e
N«
Ne
He

pile oscio
pile oici.

*, diffraction

Ne

PRIVATE CONK.(63)
BM>.6.33S(63>*
60VfENNA,2t9(62>
2EM1,1023(61)
CR.252.3973(61)
CT.251.69K60)
ZN/A.!S,826(60)
PR.II1.1470(59)
Pft.S7,215(52)
PR,80,30(S0)

0 "

e
N e . N * "

Ne
*,Me

Ne,He"
fie.Me10

* 8

He**

»
• « * .

*

18HS-5095
261-1382
319-522

3I8*f-6SS2
200-2100

1393-3629
6310-10700
SdO-STS
2890-6930
910-2000
910-1850
2010-3433
19*0-3370

CnVC.7,1356(73)
Wl/C,7,1356(73)

NP/A,134.361(69)
BAP.II,28(66)
PR,128,299(62)
NP.31.166(82)
PR,I18,683(60)
MM4,27Q(S9>

0RNL-2S01.30(58)
M»td,3SI(S8>
NP.3,375(S7)

Bellaan
Selin
Borer
Jonison
Bennett
Krohn
Genin
Hot*
Hot*
Genin
Abraaov
Carre
Genin
Springer
Kenthaw
Ferguson
Karris

Ne

Isotope

compilation

R

Keasuremnt

AECQ-2274(4»)

SSQNnMCe PnWWEIEftS

Energy
Range (keV) Reference

Uay

Author

Bair
Ba.V
Fassan
Davis
Salisbury
8a ir
Shaau
Vaughn
Bell
Conn
Cohn
Sikheaa
SiMcem

it/JJ



rmtyt, THERWH. CROSS SECT]0N5

r 7 »( 2.9*0.1>«1O» b

RESONANCE PROPERTIES

JT -( 16.0t2.n-10" b



YHERtm. CROSS SECTIONS

# , • 400*30 win (20 • * M N » * J
;;

»* • 3.2*0.2 b
», • 3.7*0.2 b
»«.h • 3.63*0.02 f«

RESONANCE PROPERTIES

i" • 3/r

e, (my)

2.650*0.015
7.53 *0»020

35.4 *Q.t
55.IS 10.03

114.7 *0.4
I2S.S *C.S
139.1 *0.5
199.0 tl.0
2IJ.S tl.3
236.0 *I.S
296.5 t l .O
393.6 t l .O
431.2 t l .O
446.4
S36.6 * | .5
597.8 t l .S
S97.2
726.6
78D.S *2.0
911.2 t2.0
965.1 *2.0

r ««v>

0.411*0.013

i.2UQiO.Q63

4.5 tO.S
15.0 t3 . l
3.9 *0.7
1*9 tO.4

25.8 *2.6
7,8 *0.7
S.7 t l . l

35.3 *4.0
25.8 *2.6
60 *5
4$ *S
43.6 t4.4
40.1 t«.O
27.2 *3 .0

29T« <

0.308 <

0.000964
S.SOO t

3.4 i
3.6 i
2.9 i
2.4 1

13.! i
1.9 a
7.1 i

2C.S J
19.4 i

135 '
79
96.1
70.2
20.4

1,

<O>

• 311*10 •*>
• 5.7*0.2 f
• 3CiF MaV

m

RESONANCE PARMCTERS

ZAbn • 100

ktVJ

0.010

.00020
0.000

0.4
0.6

i 0.S
i 0.S
i 2.0
< 0.2
1 1.4
t 3.0
t 2.0
H*
> a
t 9.6
t 7.0
i 2.2

J

1

3
2

1
0
I
2
1
0
2
1
1

[4]
(31
(4]
(31
[2]

t

0

1
1

0
1
0
0
1
1
2
0
m(2)
(1)
(21
[23
(2)

rt <.v)

0.36 lO.W
'.0098* .0002
'.788 10.095
1.58 10.3)

•3.0 *0.7
•0.58 tO.14
•1.42 10.36

2gT!

5.77

5n • 6959

> (aV)

* .19

.0051*0.0010
6.51

7.7
8.2
6.0
4.4

30.4
2.9

36.2
2S.1

92.7

10.3S

i0.9
i0.2
il.O
10.9
*3.2
i0.3

*4.1
i2.6

*9.4

.3*0.4 kaV

gf i <av>

0.05
4S.0

17.3

41.6
3.8

26.9

90.0

• rapertad rasonaneas in tha a«wrgy ragion 74.2-87.8 fcaV
ar« dua to iapuritla*. probably Fa-56.



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

N a "
U a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "

N a "
"

N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "

activation
Vr i st i ansen f i 1 ter
activation
activation
activation
depletion (O.Sev)
activation
act i vat i on
activation
activation
depletion
activation
pulsed n
activation
activation
pile osc i.
pile osci.
pi ie osci.
act i vat i on
activation
activation
act i vat i on
activation
rt
activation
pile osc i•
pile osci.
local osci.
diffraction
pile osci.
pile osci.
<F
activation
water bath
5

NYO-3117-19,2(72)
ZN/A.27,901(72)
JNE,26,103(72)
JNE,21,35(70)
JNE,21,119(70)
JIN,29,593(67)
DA/B,27,91S(66)
NUK,8,137(63)
flDP.12.225(63)
ZN/A,IB,1339(63)-
PHY,29,1196(63)
ZN/fl,18,1339(63)
NSE,9,132(61)
NUK,2,255(61)
NSE,8,378(60)-
PNE,3,312(59)
BM1-1262(58)
AERE-R/R-2516(58)
AE,3,331(57)
JNE,3,70(56)
AERE-NP/R-189K56)
JNE,1,231(55)
55GENEVA,2,39(55)
PR,99,610(55)
CJC31,201(53)
ANL-5031,68(53)
AERE-R/R-96K52)
PR,83,611(51)
PR,81,527(51)
PPS/A,63,U75(50)
PR,80,312(50)
PR,71,666(17)
PR,72,888(17)
PR.58,551(10)
5CP.36,153(39)
PRS/A,162,127(37)

F i shman
Koester
Uerner
fiyves
Ryves
SIRS
Kappe
Jozefowicz
Alexander
Brezhneva
Farinelli
Koeh1er
Meadows
Uolf
Brooksbank
Rose
finno
Jow i tt
Sakharov
Cocking
Cocking
Grimelind
Groshev
Joki
Bartho 1 otnew
Harris
Littler
Prnerance
fnull
Coiner
Harr i s
Fermi
Si.-en
Lapointe
Kimura
Goldhaber
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

N a "
N a "
N a "
N a "

2

N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "
N a "

91

9'y( spectra)
ffr(spectra)

2.85-298.I
53.15-298.5

therma1
HERH.-2.B5

2.85
298.1-985.1
299.5-778.0
2.85-139.1
2.83
therm*1
35-55

2.86-51
35-117
35-55

2.85-150
629.8-857.5

350-630
2.95-316

53
2.80
53

2.80
2.85

2.80-55
3.5

120-1000
3.0

60-920

PRIVATE C0MN.C73)
NSE,51,119(73)
RCN-175(72)
BAP,16,15(71>
NSE,11.115(70)
70HELSINKI,2,715(70)
PL/B,29.117(69)
PR,176,1716(69)
68UASH,2,695(68)
68UflSH,2,675(68)
PR,158,1019(67)
66PARIS,1,129(66)
66PARI5.J,119(66)
JNE,20,67(56)
65ANTUERP.7K65)
PR,121,500(61)
PR,122,1235(61)
PR,118.514(60)
AP,8,191(59)
PR,109,1217(58)
PR,109,1620(58)
PR,109,926(58)
NP,5,603(58)
PR,85,595(52)
PPS/A,65,992(52)
PR,8B,1351(52)
PR,27,730(50)
PR,75,1121(19)

Rahn
Uynchank
Kopecky
Chrien
Yamamuro
Nebe
Cierjacks
Hockenbury

Friesenhahn
Uasson
Bergqvist
Moxon
Ribon
Rigoieur

Garg
Hibdon
Hibdon
Hibdon
Merzbacher
Block
Block
Good
Lynn
Hibdon
Hodgson
Stelson
Hibdon
Adair
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THERMAL CROSS SECTIONS

<rT = 0.063*0*003 b
5, = 3.416*0.006 b
<r, = 3.10*0.03 b
acoh = 5.33±0.02 fm

RESONANCE PROPERTIES

I- = 0.038*0.001 b
R' = 5.1*0.3 fm

THERMAL CROSS SECTIONS

<r- = 0.052*0.007 b
5,* = 3.8*0.t b
<rt

c = 3.8*0. 1 b
»coh = 5.19*0.18 fm

RESONANCE PROPERTIES

1 / = 0.030*0.001 b
R' = 5.5±0.2 fm

RESONANCE PARAMETERS

I" = 0* ZAbn = 78.99 S_ = 7332.8±0.1 keV

Eo
17
83.
263
130
•171
665
650

(keV)

* 1
.0* 0.1
* 2
* 1
* 2

gfB (keV)

15.000*1.000
78.000*5.000
10.000*5.000

26
16

J

3/2
1/2

Cl/2?
5/2
1/2
3/2

I

2
1
1
1

C2]
0
2

Tr CeV)

•0.93*0.13
5.0 ±1.0

grj <ev>

860
870
210

* Resonance with isotopic spin = 3/2 observed in photoneutron and (d»p)
reactions, e.g. Oehnhard and Yntemar Phys. Rev. 160>961.67.
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2 5

THERMAL CROSS SECTIONS

<ry = 0.180*0.032 b
a e o h = 3.62*0.11 fm

RESONANCE PROPERTIES

p =

Eo

19.
80

105

= 5/2*

(keV)

,98*0.05
*1
*2

" Calculated.

2

1
10
8

I r
c = 0.111*0.020 b

R? = 5.2*0.3 fm

RESONANCE PARAMETERS

Xflbn = 10.00

g r n (keV)

.925*

.000*2

.335*1

.200

.500

.670

J i

3 0
2 0
2 0

s =

r t CeV)

•2.1*0.<»

11096.0*0

13.
35.
25.

i.S keV

n ( e V )

6*1.1
3*8.8
7*5.1

2 6

THERMAL CROSS SECTIONS

<rr = 0.0382*0.0008 b
f,e = 3.0*0.3 b
<rt

c = 3.0*0.3 b
»coh = 1«8&*0.l5 fm

RESONANCE PROPERTIES

J" = 04

to

300
505

CkeV)

*5

I y = 0.025*0.001
R' ••= 5.0±0.2 fm

RESmCE PfflfflETERS
Zftbn = 11.01

9 r n CtaV) J

>75.000 1/2
68.000

THERMAL CROSS SECTIONS

b

t

1
I

5, =

sTJ. «

>510
170

6W6.3±0.9 keV

n

2 7 I I

[9.45 min]

<r7 < O.Ot b [ 21 .3 hr 2 BMg]
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THERMAL CROSS SECTIONS

Isotope Measurement Reference ftothor

"9
fig

M g "

"9

9
"3
"9
n 9

Fig
M g"2

Mg

g

U9

Mi

H 9

«9

. 25.26

refractrometer
<rt (1.25,5.2 ev)
diffraction
activation
«y(spectra)
o-y(spectra)
pile osc i.
pile osci.
pile osci.
diffraction
diffraction
pile osc i.
pile osc i.
pile osci.
double capture

double capture
activation
diffraction
pile osc i.

mirror reflections
pile osc i.
diffraction
pile osci.
activation
activation

PRIVATE C0MM.(73)
PRIVATE C0MM.(73)
ACR/A,28,473(72)
JNE,24,35(70)
NP/A,150,305(70)
NP/A,102,209(67)
66PARI5,1,479(66)
CEA-R-2'i85(64)
KE,6,336(63)
63ANL-6797,393(63)
ACR,16,634(63)
61BUCHAR,553(61)
JNE,12,32(60)
58GENEVA,16,34(58)
PRIVATE C0MM.(58)
AERE-N/R-1165(57)
CJC,35,176(57)
PR,101,1524(56)
ACR.5,6B4(52)
PR,88,412(52)
PRS,212,192(52)
CU-97,11(51)
PR,83,641(51)
PR.81,527(51)
PPS/A,63,1175(50)
PR,72,8BB(47)
PR.59,102(11)
PR5/A,162,127(37)
PR,50,133(36)

Koester
Koester
Abul Khail
Ryves
Selin
Spi11 ing
Carre
Carre
Huttel
Mueller
Sabine
Stefanescu
Tattersa!1
Rose
Schuman
Egelstaff
Roy
Lyon
Bacon
Pomerance
Squires
Heindl
Pomerance
Shull
Co 1 user
Seren
O'Neal
Goldhaber
Mitchell
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RESONANCE PARAMETERS

Isotope

nQ^no • • * # • • •

"9
"9
«9
"9
Kg
"9
"g.Hgr
" 9 , .

Mg*«
9

Mo
Mg
rig.fig

Measurement

c 5
analysis
r(¥.n)
ff(y,n)

ff,(spectra)

«•_ (spectra)

(d.p)

rt

* •

Energy
Range (kaV)

665-880
85
471

489-2168
20-84
19-505
47

46-82
50-84
20-450

665-850
665-850

84
20-505
40-85
83-260
21-105
300
85

85-430

Reference

PRIVATE C0m.(73>
/'3ASIL0mR.2E6(73)
PR/C.6.229S(72)
PR/C.3.672(7I)
P5.4.95(71)
PRIVATE COm. (71)
69STU0SVIK.667(69)
BAP.12.512(57)*
PR.158,1049(67)
PRIVATE C0m. (67)
BAP.12,1186(67)
ANL-7210.5(66)
PL,18.323(65)
65ANTUERP.74(65)
NP.34.404(62)
AP.8.211'S9)
AP.8.21K59)
AP,8,211(SS)
PR.109.1620(58)
PR.63.479(S1>

Autt^.

Con
Hughabghib
Berun
BagIan
Nystroe*
Stngh
Lundberg
Block
Bergqvist
Block
COK
Cox
Berg^uist
Garg
HiddUton
Nttmon
Ntuion
Hiwion
Block
Fields
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mm*, mm SECTIONS w t!

•» • 230*3 i*
*, • 1.49*0.03 k
*, * 1.72*0.03 k
*,.» • 3.4*9*0.009 f-

s/r

1? • 0.17*0.01 k

100

(fa«V> I»¥J Pi «•*>

I

-: 5.903*

lif.6

159*0

208.J
222.9
240.5
257.5
262.4
289
317
399
366
367

• « 2
500

•528.9
•SV.I
•572.2
•M9.I
•599.1

0.006
0.10

o!«
0.6
0.9
1.3
1.4
0.4
1.6
1.8
2.1
2
2
3
3
3
5
5
.0
v8
.8
.6
.8

3.24*0.32
11.3*1.1
3.49*9.35

15.14*1.51
2.64*0.43
4.28*0.65
4.35*0.65

•QQSi *00l
2.70 tO.?7

13.2 i l .3
2.91 10.29

17.66 *U76
•t.26 *0.65
3.55 i0.54
3.62 *0.S*

I
2
1
2
3
*
2
2

0
1
0

O.tStS.lS
2.0 iQ.3

93

430
»
53
S3

9.5

14.5
5.5
1.1



i

•603.1 i
•608.1 i
•625.0
•6*9.3
•652.7
•707.5 t
•717.6 i
•727.S i
•760.4 i
•767.8 i
•777.0 i
•787.7 i
•799.6 s
•829.0
•851.2 i
•859.2 :
•865.1
•877.3
•919.7
•938.S
•9*7.2
•970.9
•979.2

.8
t .8

i .9
.9

i .3
t 0.9
t .9
t .9
t 1.0
t 1.0
t !.O
t 1.2
t 1.2

3.1

8

9

5.5
5.5

6.8
S.5
5.S

• Doublet.

• Uidths arm astiaatas.

C«V>



THERMAL CitOSS SECTIONS

1sotop* Measurement Reference Author

A l "
A l "

A l "
A l "
A l "

A l "
A l "
A l "
A l "
A S "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "

A l "
A l "

rc
ttexon Rae
Christiansen filters
lioxon Rae
activation
activation
reactivity
rt
pile osci.
pile osci.
activation
absorption
pile osci.
pile osci.
pi la osci.
pile osci.
pile osci.
diffraction
pile osci.
pile osci.

r.
activation
activation

ZP,2SO,I66(72>
NrVA,l69.9S(71)
ZN/A,26,39I<71)
NIM,66,83(70)
JHE,24,35(70)
JNE,24,419(70)
AECL-3073C68)
NP,61,3ei(6S)
C£A-R-248S(64)
PRIVATE COm, (63)
PRIVATE COm. (62)
NUK.2.139(60)
JAERI-1009(60)
S8GENEVA,16,34(58)
PRIVATE C0m.(S6)
JPR,12,584(51)
Pfl,e3,64KSl)
PR,81,527(S1)
PPS/A,63,1175(SO)
PR,80,342(50)
PR,71,915(47)
PR,72.B88(t?i
PR.S9.102(41)

St«yerl
Cranston
Koester
Malik
Ryves
Ryves
Okazaki
Rayburn
Carre
Tattersail
Sher
Brose
Fuketa
Rose
Griaeland
Benoist
Poaerance
Shull
Coleer
Harris
Fermi
Seren
O'Neal

RESONANCE PARAMETERS

Energy
Isotope Measurement Range (keV) Reference Author

A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "
A l "

^(spectra)

5.907-646.9
35

5.9-208
5.88-35.0
35-120

660-1174
300-1500
35

5.9-387
5.91-387
5.6-445
36
68
5.6
35-90
6.4

40-500
295-795

NSE.S1,119(73)
PS,4,9S(7I)
71ALBANY,81(71)
PR.178.1746(69)
PR,158,1049(67)
CEA-R-3279(67)
NS£,26,500(66)
PU18,323(65>
CR-1860(64)
PRIVATE COm.(64)
PR,114,179(59)
AP,8,194(59)
PR,109,1620(58)
PR,109,926(53)
PR,99,1625(55)
PR,9S,302(54)
PR,80.145(50)
PR,72,439(47)

Uynchank
Nystroe*
Singh
Hockenbury
Ssrgqvist
Cabe
Chien
Bergqvist
Garg
Garg
Hibdon
Merzbacher
Block
Good
Toller
Rohrer
Henkel
Seagondollar
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1MERWK. CROSS SECTIONS

» , * O.»6tO.C2 b
V. « 2.2*0.1 b
», « 2.4*0.1 b
» , - K • <«.1<I9!$O.OOIO

A/47 W-1



I" . 0*

THEftfWL CKiSS SECTIONS

» , • 0.17*0.03 b

RESOHMCE PROPERTIES

IT
C > 0.076*0.005 b

R'« • 4.2*0.2 f«
S, - 1.6*0.4

RESONANCE PWWCTERS

Sflbn - 92.2 Sfl • 8474.2*0.5 h»V

Eo Ck«V) <k«V> <k«V) UV>

found l«v«
•4.980
15.lt
15.29
38.82

•SS.6 i
•67.73
70.84

•86.98
• 188.0 •>
•29B.7
•354.6
•400 i
•533.2 :
•S66.2 i
•SB7.0 i
•592.7 i
601.7
711.0
772.2
804.5
616.2 i
844.2
871.4
910.S
966.7
983

1016.0

0.2

t 2 .0

t 1
i .5
t .5
t .5
t .5

t . 5
t .5
t 1.0
> .5
t 1.0
i 2
i .5

.S3* .12
10.4 i .7

.8 * 0.3
0.4 * 0.2

27 * 2
2.5 * 0.6

<3.8
3.0 * .5

90 *IO

*!.O

\n

1.5x0.3

SB *7

1/2

1/2

3/2
5/2
3/2
1/2
1/2

3/2
IS/2J

3/2
1/2
3/2

0
i

0

1
2
i
1
1

1
C2J

1
1
1

",006
•.004
".052
• .23

.05
•1.64
•.03
•.30

13.8
•1.2
•1.04

.45

.8
4.0
3.3

•4.1
•1.39
•4.0
•8.9
20.8
•7

•17
2.3 * .5
4.8 *l.O

«6<ts .04

12.9 H.6

86.1

U6

150.0

IS.I
207.7



Ee (K.V) I'T t.V) tf*

1001.7 9
1*63.9 a
1186.0
1203.7 i
1227 t
1252.0 9
1261.0 i
1108.3 i

•1177.7 s
•1510.4
•1527.5
"1578.9
1S9S.4
1628.0
1636.0
1650.0

•1782.6
1803.5
1850
1858
1926.4
1972.0

t .5
.9

.6
t 5
t 2.0
i .7
t .8
i .9
t 2.0
t 1.0
i 1.0
i 1,0
t 4.0
t 1.0
> 1 . 1
l 2.4
t 1.2
t 4
t 4
t 1.3
t 1.4

1.4 * .4
3.3 * .4
1.8
12 * 3
«5.7
7.0 * 1.0
6 * 4
e * 2
S.5 * .5

3.5 * 0.7
2 * 1
17 * 2
20 * 5
3.5 * l.S
IS * 2

2.2 * 1.0
45 «IO
16 * 5

(1/2)
1/2
1/2
3/2

1/2
fl/2)
3/2

3/2
1/2
5/2
S/2

3/2
5/2

1
0
0
1

0
1
1

2
1
2
2

1
(21

3.1 a .4
1.6

6.3 t .9

3.0

I0.S
2S.2

HO

* Levels also observed in (d.p> reaction.

* P or 0 resonance.



f

THERHftL CROSS SECTIONS

<rr = 0.28*0.09 b

RESONANCE PARAMETERS

I" * 1/2* Jftbn = 4.7 S o = 10609.7*0.6 keV
_____

_ _

"38.79
"159.6
•184.5
"336.7
"385.4
•553.2
"650.3

' Preliminary data.

30

THERMAL CROSS SECTIONS

<rt = 0.107*0.002 b

RESONANCE PROPERTIES

I y = 0.106*0.012 b

RESONANCE PARAMETERS

I" = 0* ZAbn = 3 . 1 5_ = 6589.1*0.7 keV
— — _ -

•4i98
"63.43
•185.8
"235.1
"302.7
"413.5

•747!6
•849.9

• Preliminary data.

'* , THERMAL CROSS SECTIONS
[Lot nrj

<rt = 0.48*0.09 b C2B6 yr 3ZSiJ
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THERMAL CROSS SECTIONS

1sotope

Si
Si
Si
Si 3 0

Si"
Si 3 0

Si
Si 3 0

Si 3 0

Si 3 1

Si 30
Si 3 1

5;28,Z9,30
Si
Si
Si
Si
Si30

Si30

5i

Isotope

Si,Si 2 8' 2 9

S i "
Si 3 0

S i , S i "
Si 2 9

Si
Si,Si 2 8

Si
Si
Si.Si28

Si
Si,5i28

S i ' S i »
Si,Si28

Si,5i28

Si28

5i,5i28

Si,5i28

Si,5i28

Si28

Si,Si 2 8

Si,Si 2 8

Measurement

pendellosung
<rt (130 ev)
Chr i st i ansen f i1ters
act i vat i on
half-life
activation
trt (1.11 ev)
activation
activation
2N capture
activation
2N capture
pile osc i•
1 oca 1 osc i•
fs
pile osci.
pile osci.
activation
activation
».

Reference

PRL,29,871(72)
ZN/n\26,112(71>
ZN/n-,26,391(71>
JNE,21,35(70)
KE,10,89(67)
ZN/A,21,929(66)
NP,61,381(65)
PRIVftTE C0HM.(62)
JEft,108,171(61)
CJC,35,176(57)
PR,93,501(51)
PR.91,361(51)
PR,88,112(52)
PR,83,611(SI)
PR,83,379(51)
PPS/ft,63,1175(S0)
PR,60,1011(50)
PR,72,888(17)
PR,59,102(11)
PR5/fl,162,327(37)

RESONflNCE PARAMETERS

Measurement

°V
"t
*t
°t
<rCr,n)
analysis

"V
*t
«t
"t
*i
*t
»t
*t
polarization
comp i1 at i on
9,
«V

<d,p)

*t

Energy
Range CheV)

t.98-110t
15.29-650.3
2.235-619.9
1591-1851
101-1109
190-1851
38-68
190-1591

533.2-566.2
68

5.05-191
536-801
500-1971
500-1200
830-1015

5
570-2280
810-2280
537-205C

5-801
55-188
195-S70

Reference

73nSIL0MAR,2E2(73)
ORNL-1811,17(73)+
ORNL-1811,17(73)+
72BUDflPEST,198(72)
PRL,29,379(72)+
71ALBflNY, 309(71)
PS,1,95(71)
PRIVftTE C0MM.(71)
BnP,16,195(71)+
69STU0SVIK,667(69)
flERE-PR/NP-16,10(69)
PRIVflTE C0«M.(68)
KFK-1000(68)+
CEft-R-3279(67)
BftP,12,1186(67)
NP/A,105,1(67)
EUR-2798E(66)
65ftNTUERP,116(65)
flP,12,135(61)
NP,19,161(60)
nP,8,211(59)
PR,83,179(51)

Author

Shu II
Oilg
Koester
Ryves
Jantsch
Koehler
Rayburn
Sjoesstrand
Tannenbaum
Roy
Lyon
Turkevfch
Pomerance
Pomerance
Ueiss
Coiner
Harr i s
Seren
O'Neal
Go 1dhaber

ftuthw

Al len
Good
Good
Choi
Jackson
Newson
Nystroem
Pineo
Schwartz
Lundberg
Hoxon
Bardolle
Cierjacks
Cabe
Cox
Endt
Copo11 a
Copolla
Lane
Browne
Newson
Fields
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IS1

1/2*

THERMAL CROSS SECTIONS

<rT = 0.180*0.007 b
acoh = 5.11*0.01 fm

RESONANCE PROPERTIES

Iy = 0.08*0.02 b

RESONANCE PARAMETERS

Xftbn = 100 = 7936.3±0.7 keV

Isotope

P3I

p31
p31
p3l
p3l
p31
p31
p31
p3l
p3l
P31
p31
p31

Isotope

P3l

p3l
p3l
p3l

Eo (keV) 2

27 ±1
158 *2

grn (keV)

1.1*0.2

THERMAL CROSS SECTIONS

Measurement

activation
activation
diffraction
activation
diffraction
diffraction
piIc osci.
pile osci.
activation
activation

<r

Reference

OA/B,27,919(66)
NKA,8,137(63)
ARN,11,303(61)
JNE,1,231(55)
PR5/A,220,397(53)
AECU-2277(52)
PR,83,641(51)
PPS/A,63,1175(50)
PR,72,888(17)
PR,SS,102(41)
SCP.36,153(39)
PR5/A,162,127(37)
PR,48,265(35)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

«y(spectra) 26.5
o--( spectra) 27
<rt 158
<rt 117

Reference

PS,1,95(71)
69STUD5VIK,667(69)

PRIVATE C0MM.(57)
PR,99,1625(55)

Author

Kappe
Jozefowicz
U i1k i nson
Grime land
Bacon
Levy
Pomerance
Colmer
Seren
O'Neal
Kimura
Goldhaber
Dunning

Author

Nystroem
Lundberg
Patterson
Patterson

L

15-1 A/52



THERMAL CROSS SECTIONS " i;

<r, = 0.520*0.030 b i
9. = 0.975±0.006 b i

aeoh = 2.8S0±0.001 fm |

RESONANCE PROPERTIES jj

R' = «t.l±0.2 fm

"* 16-1



THERMAL CROSS SECTIONS

I" » 0'

Eo (ktV)

30.35*0.09
42.0

"96.6 i .5
102.9 ±0.6

•111.4 i .5
202.2 ±1.5
272.5 ±2.5
288.7 ±2.8
380.3 ±3.0
587.3 i
649.2 i
675.5 i
700.5 i
725.8 i
741.6 i
779.0
783.3
819.0 i
920*5
947.1

t .4
t .4
t .5
t .6
i .6
t .6
t .7
t .7
t .7
t .8
t .8

r (k«v)

0.0401 .003

16.98 ±1.70

1.30 ±0.20
1.17 ±0.18
1.14 ±0.17
4.82 ±0.72
1.4 10.5

<1.2
<1.4
10 ±2
6 H
2 ±1
2 11

<1.3
3 ±1
1.9 l .4

»« •

RESONANCE

0.53*0.04 b
0.004*0.00

PARAMETERS

XAbn * 9 5 . 0

gf\. <i«v>

O.O8O1O.OO6

16.98 11.70

1.30 i .20
1.17 i .18
1.14 i .17
4.82 10.72
4.2 ±1.5

3 ±1

J

3/2

1/2

1/2
1/2
1/2
1/2
5/2

1/2

1/2

b

I

1

0

1
1
1
0
2

0

0

O.tiO.l

4.710.5

Sn * 864611 k«V

gT« <.V) gTji (.V)

9.S

S2.9 iS.3

20.5
i24
13.4

7.81*1.17

12.0 ±2.4

3 H

Nirrcw resonance.



s
THERMAL CROSS SECTIONS '*

o. = 0.002*0.001 b
»« * 0.140*0.030 b

RESONANCE PARAMETERS

1" = 3/2* ZAbn • 0.75 SB =» 11414.9*1.9 k«V

Eo <keV> Eo <keV) E

~ "13.44 '59.05 "166.7
•17.63 •77.84 "178.3
"23.93 "81.46 '197.3
"30.37 «87.50 "221.7
"52.17 "101.2 "228.8
•53.54 *151.6 '238.4

Preliminary values.

A/S5 ,6.3



! I*

• THERMAL CROSS SECTIONS

i ry - 0.210*0.010 b

! RESONANCE PARAMETERS

/ I" * 0* SAbn * 1.2 S. * 6988.U1.5 keV
Eo <k«V>

1S8.5
301.3
317.6
357.2
396.6
135.7
161.0*5
170.8*5
"S10.2
•612.5
•800.6
•811.5
•839.5
•851.0
"893.7
•935.8
•1019
•1089
•1125
•1193
"1313
•1352
"1391
"1150

T (keV) g

0.5
8.0
1.5
1.0
7.0
0.8
0.5
1.0

rn <k«V> J

1.5 1/2
1.0 1/2
7.0 1/2
1.6 3/2

1.0 1/2

>]
>]
1
0
1
1
>1
0

,pO(.V>

15

1.5

" Preliminary values.

3 6s
1 6 THERMAL CROSS SECTIONS

<ry = O.lSiO.03 b
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THERMAL CROSS SECTIONS

Isotope

S
S
5
5
S3*
5
532,33

S3*
532,33

5
S3"
532.33
532.33

s33
5
5
S
S
S31
S36

5
5

Isotope

S3"
533

S,5"
531

S,5"
S

5,5"
5
S'5llS'Sll5,5"
5,5"
S,5"
S . S "
S.S"

Measurement

<rt (1.25,5.2 ev)
fft diffraction
mirror reflections
ratio
activation

•t?«
alpha emission
activation
alpha emission
pile osci.
activation
alpha emission

<Tp
pi ie osci.
diffraction
pile osci.
pile osci•
activation
activation

Reference

PRIVftTE C0MM.C73)
ZN/fl.26,100(71)
PRIVftTE C0MM.(70)
BAP,13,1421(68)
NUK,10,278(67)
flKE,13,152(67)
Dfl/B,27,2077(66)
Dfl/B,27,919(66)
flPP,28,763(65)
61BUCHflR,623(61)
NCS,19,1(61)
ZP,153,106(58)
TKE51S(56)
PR,88,573(52)
PR,83,611(51)
PR.81,527(51)
PPS/ft,63,1175(50)
PR.BO,342(50)
PR,72,888(47)
CP-3574,32(46)
SCP,36,153(39)
PRS/A,162,127(37)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<rt 30.37-1150
<rt 13.^4-238.1
<rt 202.2-591.7
<rt 120-166
<rr( spectra) 30-12
«•(. 30-377
<rt 96.6-ill.i
(7-rCspectra) 30-12
<rt 500-917
<rr 30-127
irr( spectra) 30-111
<rr< spectra) 30-111
<rt 30-165
<ry 30
f, 590
<rt 100-800
<rt 108-205

Reference

0RNL-4844*,17(73)+
0RNL-1B11,17(73)+
N5E,51,119(73)
PRIVfiTE C0MM.(71)
P5,1,95(71)
PRIVflTE C0MM.(71)
ORNL-1513,33(70)
69STUD5VIK,667(69)
68UftSH,2,713(68)+
BflP,12,512(67)+
PR,158,1019(67)
PL,18,323(65)
65flNTl4ERP,74(65)
PR/B,136,695(64)
fiP,12,135(61)
PR,79,593(50)
PR.76,308(49)

fluthor

Koester
Truestedt
Koester
DeVolpi
Koehler
Maayouf
Harris
Kappe
Ben i sz
Bouzyk
Durham
Munn i ch
Seppi
Uestermark
Pomerance
Shu II
Colmer
Harr i s
Seren
Hughes
Kimura
Goldhaber

fluthor

Good
Good
Uynchank
BiIpuch
Nystroem
Singh
Mack 1 in
Lundberg
Cierjacks
Block
Bergqv i st
Bergqvist
Garg
Mack 1 in
Lane
Peterson
fldair
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17Cl
THERMAL CROSS 5ECTI0NS

ov - 33.2*0.5 b
» e o h = 9.605*0.003 fm

RESONANCE PROPERTIES

Iy = 12*2 b

UNASSIGNED RESONANCES

1
I

Eo (keV) (keV)

66.358
66.500
90.25
133.74 i
134.95 '
140.55 :
149.63 a
165.35 a
179 a

t.15
t.27
t.2B
t.29
t.32
t.38
t.5

34 atlO
.0174* .006
.012 i
.400 i
.100 i
.090 i
.100 i
.096 i
.300 i

t .006
t .130
t .020
t .020
t .020
t .020
: .100

s

17-1 A/58 I



I» « 3/2*

THERMAL CROSS SECTIONS

c, • 43±2 b
e-. = 0.190*0.020 b
<r. • 0.0810.04 «b

RESONANCE PROPERTIES

I. « 0.369*0.01S b
1, * 1712 b
<D> = 1314 k«V

RESONANCE PARAMETERS

XAbn - 7S.77 Sn * 8580.510.9 keV

Eo <k*V)

-.18 1 .03
0.39810.001
1.1 10.1
4.249±0.002
14.78810.015
17.12410.016
26.60 ±0.03
44.12 10.05
57.70 10.08
•68.17 ± .10
103.33 ±0.19
113.30 ±0.21
142.89 ±0.31
182.82 ±0.44
188.07 ±0.45
190.32 10.46
200 H

.074

.000001

.0005
0.038
0.021
0.130
0.0276
0.117
.156
0.264
0.600
0.950
2.380
1.188
0.792
2.8

<keV)

* .004+3

* .00005
10.002
±0.001
10.010
±0.008
±0.006
i .008
10.014
±0,080
± .132
10.528
i .132
±0.106
10.5

J

2
2

1

2
1

2

2
1

0
1

1
0
1
CO]
[1]
1
0

1
1
1

.50 l .02
0.420±0.0S7

2gT» (.V)

1.4 1.3

.3121.016

.7981.006

.5961.046

5.0

.97

5.1

1.7
4.8

9.3

1S.0

rp <«v)
.00241.0008
.07 1.03

.04 1.02

Isotopie »ss!gnMnt uncertain.



3 6ci
[3.0Xl05yr] THERMAL CROSS SECTIONS

<rT < 10 b

37

17Cl
LiERMAL CROSS SECTIONS

<r- = 0.42810.005 >3 £37 min 3BCI"*9J
<rj = 0.00510.003 b t l sec 3eCI"3

RESONANCE PROPERTIES

r = 3/2*

Eo (keV)

8.31H0.005
"16.31 i .01
25.30 10.06
16.61 10.06
54.7 10.09
S5.15 10.09

"93.00 i .16
125 ±2

"127.66 i .26
"136.22 i .28

145 12
159 13
180 H
193 H
202 t l

I -
<0> s

RESONANCE

XAbn

2grn (keV)

0.0B8 10.011
.02001 .002

0.105 10.030
0.155 10.017

.131 t .013

.111 i .014

.809 i .066

.230 i .100

.413 i .080
1.240 i .250
1.450 i .400
.340 i .340

1.100 i .350
.925 i .350

2.2

0.310t0.l
9i3 keV

360 b

PARAMETERS

= 24.23

J

1
2
2
2

I

0
1
0
0
0
0

So = 6110.4*3.9 keV

2gTJ| (eV) gfj CeV)

.96 1.15
4.1

.66 1.19
2.1101.079

.5601.056

.6001.060

Isotopic assignment uncertain.
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THERMAL CROSS SECTIONS

Isotope

Cl
C l 3 '
Cl 3'
Cl 3 5

Cl"
Cl
C l 3 S ' 3 '
Cl 3 5

C|35.36

Cl
Cl
C|3S,37

Cl
Cl
Cl 3 5

CI 3 S

£,35,36
Cl 3 5

Cl3'

Cl
Cl
Cl
Cl
Cl
Cl 3 5

C,3S.37

Cl 3 5

CI 3 S

CI 3 S

Cl
Cl3'
Cl
Cl

Measurement

nirror reflections
activation
activation

diffraction
activation

r

't

<ra<rm activation
r
"i
"i
Si
alpha emission

proton emission
activation

91
•V
diffraction
V1
*1
«p
ffp activation
proton emission
proton emission

o-p

activation

*1
*.

Reference

PRL.27,956(71)
JNE.21,35(70)
JNE,21,119(70)
JIN.31.372K69)
PR.165,1181(68)
ZP,198,187(67)
DA/B,27,919(66)
PRIVATE C0MM.(66)
QRNL-1013(65)
PRIVATE C0Mf).(61)
NKA,8.113C63)
NCS,19,1(61)
BOS,21,7(61)
NSE.9,132(61)
PR,101,1051(56)
THE5IS(56)
CJP,33,35(55)
HPA.27,159(51)
PR,95,613(51)

CR,232,2089(51)
PR,83,61S(S1)
PR,81,527(S1)
PP5/A,63,1175(50)
PR,80,312(50)
ZN/A,1r150(19)
PR,72,888(17)
CP-298K15)
HPA,17,97(11)
CP-2638(11)
JPJ,21,569(12)
PR,59,102(11)
PR,58,5S1(10)
PRS/A,162,127(37)

Author

Koester
Ryves
Ryves
Sims
Schroeder
Koester
Kappe
Koeh1er
Gillette
Kay
Bouzyk
Durham
Ghose
Meadows
Brugger
Seppi
Boyd
Berthet
Scharff-

Go1dhaber
Grimeland
Pomerance
Shu II
Co 1mer
Harris
Maurer
Seren
Hughes
Gibert
Langsdorf
Kimura
O'Neal
Lapointe
Go 1dhaber
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RESONANCE PARAMETERS

Isotope

CI.CI35'37

Cl
CI,CI35'37

CI,CI3S

CI.CI35'37

CI,CI3S'37

CI,CI3S

CI,CI35

Cl
CI,CI3S

Cl
CI,CI3S

CI,C!3S

C,3S
Cl37

CI 3 S

Cl 3 7

CI.CI35'37

CI 3 S

Cl 3 7

CI,CI3S

Energy
Measurement Range (keV)

*

a-
a-
ff

•t

<rt

'"t

0.4-190.7
I 14.81-113.8
. 0.4-190.8
i<spectra) 0.4-500

0.404-113.0
'. 0.404-113.0
p(spectra) 0.4
r(spectra) thermal

0.398-406
0.405

t therma1
, 0.020-4.3

THERM.-4.3
15-184

' 8.5-193
15-202
8-202

0.03-8.7
26.5-190
8.8-190
therma1

Reference

BAP,18,96(73)+
NSE,51,119(73)
71ALBANY.8K71)
NP/A,135,241(69)
NP/A,134,118(69)
NP/A,123,56i(69)
UJV-1705(66)
NP,77,267(66)
6SANTUERP.74(65)
65ANTUERP.192(65)
tF,1,229(65)
JNE,14,76(61)
ZET,40,1610(61)
PRIVATE C0MM.(59)
PRIVATE C0HM.(59>

PRIVATE C0MM.(57)
PRIVATE COMM.(57)
PR,104,1054(56)
PR,99,620(55)
PR,99,620(55)
PR,79,44(50)

Author

Singh
Uynchank
Singh
Alves
Alves
Morgenstern
Becvar
M i dde1koop
Garg
Karzhavina
Romanov
Kashukeev
Popov
B i1puch
BiIpuch
Patterson
Patterson
Brugger
Toller
Toller
Hibdon

I
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THERMAL CROSS SECTIONS

<ry = 0.67810.009 b
?, = 0.6«(<t±0.00<t b
<rt = 1.32±0.01 b
»coh = 2.0±0.2 fm

RESONANCE PROPERTIES

Iy = 0.<»2±0.05 b

36

18Ar
THERMAL CROSS SECTIONS

<rt = 5±1 b
f , = 73.7±0.t b
<r. = 0.0055*0.0001 b
<rt = 82.7H.0 b

acoh = 2t.3±0.1 fm

RESONANCE PROPERTIES

1 / = 2.5*0.5 b

RESONANCE PARAMETERS

ZAbn = 0.3<» 5n = 8791.1±0.<» keV

Eo

-9 .

CkeV)

8±1.0 1

r\ CeV)

.85*0.22 82

CeJO

±10

38.

t8Ar
THERMAL CROSS SECTIONS

<rr = 0.8*0.2 b

RESONANCE PROPERTIES

IT
C = 0.<»±0.1 b

39

THERMflL CROSS SECTIONS

<rt = 600±300 b
[269 yr]

A/63 i8.,



40

18Ar

I" = 0*

THERMAL CROSS SECTIONS

<r- = 0.66010.010 b
9. ' 0.1010.02 b
»eoh • 1.8310.05 f»>

RESONANCE PROPERTIES

I, = 0.4U0.03 b
<D> = 24±3 keV
S, = 0.4710.16

RESONANCE PARAMETERS

JEAbn = 99.S9 Sn = 6098.010.6 keV

Eo tkeV)

11.171 .01
17.951 .02
59.251 .05
77.301 .22
115.70i .14
172.8 i .5
180.4 i .3
192.8 i .3
220.0 i .4
255.1 i .5
268.4 i .5
274.7 l .5
296.9 i .6
301.1 i .6
310.8 i .7
363.0 i .8
371.3 i .8
390.6 l .9
401.7 i .9
455.4 il.1
469.3 H . 1
531.6 H.4
552.8 H.1
569.3 H.5
593
596
606
626

r (keV)

5.0 i

4.9 i
.2601

2.0 i
3.8 i
0.40 i

.3351

.1401

.4601

.5401
1.0 i0
.4601
.8601
1.2001
.8501
.2551

2.1251
0.6
4.0
0.4
1.5

.5

.5

.080

.3

.5

.12

.100

.050

.125

.100

.2

.110

.170

.285

.200

.075

.600

9fn <kaV)

.000151

.000431

.0059
5.0
.530

4.9
.260
.110

2.0
3.8
.40
.360 :
.335 :
.140 :
.920 :
.120 :
1.080 i
1.0 i
.480 i
.860 i

2.400 i
.850 i
.510 i

i
t
t
t
t
t
t
t
£
t
I
t
I

0

t
t
t

4.250 H

3.2

.00003

.00007

.0009

.5

.060

.5

.080

.030

.3

.5

.12

.120

.100

.050

.250

.050

.200

.2

.110

.170

.570

.200

.150

.200

J

1/2
[1/2]
1/2
[1/2]

1/2
1/2
1/2

[1/2]
[1/2]
3/2

3/2
1/2 (
[1/2]
1/2
3/2
1/2 '
[3/2) 1
[3/2) 1
1/2 1
1/2 <

3/2 :

I gT° CeV)

1
1
1
D 18.0 H
1
9 11.8 H
1
1
3 4.2 i
3 6.9 1
3 ,771

) 1.6 iO

> 5.2

.8

.2

.6

.9

.23

.3

0.13
.17
.42

14.7

3.9
1.5

3.2
2.7
1.1
6.1
0.7
6.5

2.6
4.0
10.9
3.3
1.8
15.3
2.8

1.3
4.8

I

Skv

4 1 .

[1.83 hr]
THERMAL CROSS 5ECTI0NS

<r, = 0.510.1 b

18-2 I



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

(V-36

Ar
Ar 3 6

Ar 3 9

Ar.Ar36

Ar*»
Ar 3 s

Ar
Ar""
Ar 3 6

Ar 3 6

Ar

Ar
Ar
Ar
ftr36

Ar

act i vat i on

activation
mass analysis

evaluation
mass ana lysis
activation

activation

alpha emission

act i vat i on
reflection
pile osci.

act i vat i on

PL/A,28,642(69)
NP/A,128,333(69)
NP/A,133,410(69)
AKE,13,383(68)
PRIVATE COm.(66)
PR,148,1303(66)
SCI.148,1325(66)

PRIVATE COm.(66)
NP,65.225(65)
JPR,24,21(63)
ZN/A,]8,1339(63)
PR,125,275(62)
CJP.39,1784(61)
ZN/A,!S,828(60)
PR,105,976(57)
PR,87,886(52)
PR,84,969(51)
PPS/ftf63,1175(50)
PR,80,20(50)
PR,77,840(50)
PR,76,1750(49)

Andriesse
Ranakunar
Rorer
Uille
Conen
Krohn
Stoenner
Zoch
French
Gen in
Koehlcr
Chrien
Hanna
Springer
Henshaw
Katcoff
McReynolds
Coiner
Harris
HcMurtrie
Melkoniin

Isotope

Ar
Ar.Ar*0

Ar3*

Measurement

*t

't

RESONANCE PARAMETERS

Energy
Range (keV)

11.2-569.3
77-628
0-6

Reference

PRIVATE COm. (72)
PRIVATE COm.(71)
PR,125,275(62)

Author

Liou
BiIpuch
Chrien
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19"
THERfWL CROSS SECTIONS

<rT = 2.10*0.10 b
7, = 1.5*0.2 b
»coh = 3.71*0.02 f*

RESONANCE PROPERTIES

!- •= 1.0*0.1 b
5, = 2.0*0.1

UNASSIGNED RESONANCES

Eo (keV)

16.153±.O11
78.510*.120
90.10 *.15^
99.096*.175
1G1.212*.189
126.915i.253
138.551*.290
116.200*.310
117.713*.317
118.995*.321
181.517i.110
199.780*.192

»gfn (keV)

.000081.00003

.020

.012

.071

.007

.021

.018

.082

.057 -

.015 :

.037 :

.130 i

t.012
t.007
t.030
t.001
t.012
t.0O9
t.O25
t.017
t.025
t.016
t.060

t »gT> (eV)

1 .038
1 9.97
1 0.12

1 0.23
1 .60
1 .39
1 1.67
1 i.11

.89

.55
1.75

I
T
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THERMAL CROSS SECTIONS
I19 1

I" = 3/2*

Eo <keV)

-1.0
1.111* .0006
3.277* .002
9.373* .005

12.6101 .009
"14.2791 .011
"15.9341 .013
25.5191 .024
32.1701 .034
33.3051 .035
37.4901 .042
42.565* .051
45.9801 .057
52.0901 .068
54.5851 .073
57.8681 .079
59.9031 .083
68.8181 .102

•61.0071 .130
87.5681 .146
92.9091 .159
96.5821 .168

•102.065* .183
"108.615* .201
•118.4501 .223

122.573* .240
•132.2791 .269

134.954* .277
136.3221 .281
143.7821 .304
154.1651 .337
162.4401 .365
177.79U .417
188.5171 .455
193.081* .471

2grB

»eoh

RESONANCE

SC-
si =

RESONANCE

ZAbr

(keV)

.000015H.00-6

.000100H.50-6

.054

.00131

.00081

.00169

.105

.0036

.0202

.0116

.643

.052

.0159

.0204

.922

.062 i
1.050 -
.030 :
.354 :
.036 a
.450 i
.045 -i

1.500 a
.077 i
.034 i
.279 i
.165 i
.090 i
..clS 1

1.500 i
.940 i
.835 i
.210 i
.665 i

t .006
t .00026
t .00017
t .0003
t .017
t .0009
t .0043
t .0024
t .107
t . 015
t .0043
t .0054
t . 1 7 2
t . 015
t .215
t .011
t .086
t .011
t .064
fc . 0 1 3
t . 320
t .021
t .011
b .086
t . 049
t .026
t .065

.540

.320

.280

.065

.260

1.9610.15 b
0.004310.0005 b

= 3.710.1 f«i

PROPERTIES

0.910.1 b
4.310.5 keV
2.010.6

PARAMETERS

> = 9 3 . 3

J t

1 0

(
I

1 (
1

m0
2 (
l

0
2 (

1

mI

i i

l

2 i

>

»

C3] t i l

m
I en

I
0

Sn = 7800.531

2gfJ| <eV>

1.08

.56 i.O6

.6571.106

3.11 1.52

3.83 1.72

1.45 1.21

1.51 1.59

.21 keV

gfj ( e V >

.20
2.5

.45

.23

.42

.30
1.6
.80

2.6
.67
.80

2.1
29.4

.66
7.0

.65

.70
23.0

1.0 -
.43 ;

3.12 !
1.78 I
.97 ;

2.24 i
13.60
7.93
6.25
1.50

Note-Isotopic assignments for resonances below 100 keV from
data of Good(73).

* Isotopic assignment on basis of peak cross-section.

* Isotopic assignment uncertain. b K-tl has a resonance about this energy.
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40K
[1.28X10'yr]

19*

3/2*

THERMAL CROSS SECTIONS

<rt = 30±8 b
ffD = 4.4*0.3 b
<r. = 0.39*0.03 b

THERMAL CfiuSS SECTIONS

«rr = 1.16*0.03 b

RESONANCE PROPERTIES

I - = 1.12*0.06 b
<D> = 1.8±1.2 keV
S, = 1.9*0.6

RESONANCE PARAMETERS

XAbn = 6.7 5n = 7531.8*1.1 keV

I
I
I
I
I

Eo (keV)

2.028*.0009
3.205±.002
5.536*.003

*12.135±.009
13.330*.010
15.007*.012
16.710*.Oil
20.285*.018
21.926*.021
27.083*.026
38.587*.014
55.720*.075
75.381*.117
79.759*.127
83.329*.135
91.076*.151
100.827*.179
116.031t.221
120.911i.235

2gPo (keV)
t

.0032 ±.0006

.00023*.00003

.075 ±.009

.0021 ±.0001

.0058 ±.0011

.0016 *.0012

.171 *.O35

.029 ±.009

.107 ±.020

.018 ±.001

.810 ±.020

.078 ±.023

.405 ±.115

.695 ±.230

.317 ±.116

.130 ±.072

.434'• ±.145

.839 ±.260

.105 ±.115

J

2

£3]
2

I

0
1
[05
1
1
1
[OJ

1
0

2grJJ (eV)

.071*.013

1.01 ±.12

1.35 ±.27

4.12 ±.10

gTi CeV)

0.65

0.90
1.8
1.2

2.0

1.8
12.4
15.8
7.4
2.5
7,1
11.2
S.I

?'
•4

!

i«

i
\
\

T -

L.Isotopic assignment on the basis of the peak cross-section.
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THERKAL. CROSS SECTIONS

Isotope

K*1

K
K*°
K"

K"
K
K*1
K39.40

K39
K,K39

K
K"1

K*°
K
1(39.10,41

K
K
K
K
K
K39
((41
((41
|(4I

K
K
K

Isotope

K39

K*"
KfK39'*11

K.K39'"1

K,K39

K
K39
K41

K39
K"1

Measurement

activation
Chr i st i ansen f i1ters
ey(spectra)
activation

act i vat i on
diffraction
activation
mass spectrometry
g-

diffraction
pile osci.
activation
tr
a-
pile osci.
pile osci.
diffraction
pile osci.
pile osci.
a% (120 ev)
activation
activation
activation
activation
water bath

*\

Reference

RCA,17,191(72)
ZN/A,27,901(72)
PR/C,3,208(71)
JNE.24,35(70)
PR,165,1184(68)
NUK,9,270(67)
ACR,20,220(66)
0A/B.27,919(66)
0RNL-4013(65)
APP,28,763(65)
63ANL-6797,393(63)
61BUCHAR,623(61)
N5E,8,378(60)
HPft,31,727(58)
PR,99,610(55)+
PR,88,412(52)
PR,83,641(51)
PR.81,527(51)
PP5/A.63,1175(50)
PR,80,342(50)
PR,79,747(50)
PR,76,577(49)
PR,72,888(47)
PR,59,102(41)
PR,59,102(41)
PR,58,554(40)
PRS/A,162,127(37)
PR,48,265(35)

RESONANCE r'ARAMETERS

Energy
Measurement Range (keV)

<re 1.108-109.05
<rt 0.896-121.12
<rt 1.1-198.6
<rt 1.1-199.5
<rt 445-447.8
<rt 1.114-142
<rt 3.4-9.2
<rt 5.4-16.2
<rt 43-68
<rt 39

Reference

PRIVATE COnn.(73)
PRIVATE COnn.(73)
PRIVATE COnn.(73)
71ALBANY,81(71)
PL/B,29,417(69)
65ANTUERP,74(65)
PR,109,926(58)
PR,109,926(58)
PR,99,620(55)
PR,99,620(55)

Author

Kim
Koester
Beckstrand
Ryves
Schroeder
Koehlcr
Brown
Kappe
Gil lette
Benisz
dueller
Bouzyk
Lyon
Rossel
Joki
Pomerance
Pomerance
Shull
Co1mer
Harr i s
Hibdon :
Hansen :

Seren
O'Neal 1
O'Neal ]
Lapointe :
Go 1dhaber
Dunning

Author

Good i
Good
Singh
Singh 1
Cierjacks I
Garg I
Good |
Good j
Toller
Toller

.-
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20Ca

40

20Ca

THERMAL CROSS SECTIONS

», -- 0.43±0.02 b
•coh 4.83*0.07 ftn

RESONANCE PROPERTIES

I- = 0.20±0.02 b
R' = 3.6±0.3 fm
So = 2.6±0.4

THERMAL CROSS SECTIONS

«-- = 0.40*0.05 b
<r« = 2.5±1.1 mb
»eoh = 4.9±0.2 fm

RESONANCE PROPERTIES

I-c = 0.1B±0.03 b
R J = 3.6±0.3 fm
<D> = 14±1 keV
S o = 2.6*0.6
Sj = 0.12±0.04

RESONANCE PARAMETERS

ZAbn = 96.94 5 n •- 8363.l±0.5 keV

E o CkeV)

-1.0
10.824* .007
20.43 ±0.02
42.041* .050

•88.84
131.37
145.32
169.38
211.5
217.5
223.0
229.8
235.0
242.0
244.5
269
277
282
290
292.6
294

±0.17
±0.31
±0.35
±0.44
±0.6
±0.6
±0.7
±0.7
±0.8
±0.8
±0.8
±1
±1
±1
±1
±1
±1

T (keV) gr,, (keV)

.00064* .00021
0.006 ±0.002
.00092* .00031

0.150
3.000
0.160
2.470
.165

6.900

0.120

19.00

.107

.175

.038
2.4

±0.008
±0.200
±0.020
±0.125
* .020
±0.700

±0.020

±1.00

±0.2

J

1/2

1/2

1/2
1/2

1/2
£3/23
1/2

C3/2]

1/2

1/2

I

0

0

1
0
1
0
1
0
>0
I

>0
>0
0
>0
>0
>0
>0
0
>0

gr° (eV) gf

0.11

.042* .014

8.26 * .55

6.00 ± .30

14.80 ±1.50

38.42 ±2.02

4.44 ± .37

"A <eV

5.8

3.1

2.0

1.3

I
I
J
I

L
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40

20Ca

E,, (keV) CkeV) (ev>

295
301
303
327.5
313
346
354
357
365
372
377
380
386
397
420
438
443
469
471
479
493
525.3
537.6
559.0
570.1
590.0
594.2
622.0
635.5
638.4
640.9
666.1
675.0
694.6
713.2
728.0
738,2
742.8
747.3
758.0
764.8
771.5
792.5
800.2
623.0
826.0
830.0
842.2
8S7.2
851.8
667.6
878.7

±1
±1
il
±2
±1
±1
±1
±2
±2
±2
±2
±2
±2
±2
±2
±2
±2
±2
±2
±Z
±2
±0.4
±0.4
±0.4
±0.4
±1.5
±0.4
±0.4
± .4
± .4
± .5
±

± .5
± .5
± .6
± .6
± .6
± .6
± .6
± .6
± .6
±1.0
± .7
± .7
± .7
± .7
4 .8
t .8
* .8
± .8
± .8
± .8

<Q.
<0.
!.

58.
0.

2.

1.

2.

9
6
120*0

0 ±4
148*0

0 ±0

300*0

700*0

.220

.0

.040

.6

.25

.270

14.0

2.0
.058
.320

.790

.260

.235

.460
10.0

.390

.480

.410

1.120
0.390

58.0

<0.300
2.0
<0.300
1.300

<0.300
2.700
0.900
0.200
<0.200
3.200
4.400
0.300
1.200
0.200
12.000
2.400
0.300
3.500
0.400
0.300
1.800
0.600
29.000
0.300
31.000

±1

±0

±1

±0
±0
±4

±0

±0

±0
±0

.2

1.2

.0

.220

.010

.0

.6

.25

.270

.200

1/2

1/2

1/2

Cl/23
3/2
1/2
5/2
C5/21
1/2
5/2
1/2
[5/2]
1/2
1/2
3/2
3/2
1/2
1/2
1/2

[3/2]
3/2
1/2
1/2
5/2
1/2
1/2

[5/2]
3/2
[3/23
1/2

[1/2]
1/2

>0
>0
>0
0
>0
>0
>0
0
>0
>0
>0
>0
>0
>0
>0
>0
0
>0
>0
>0
>0

[0]
1
0
2
2
0
2
1
2
0
1
1
1
0
0
1
2
[2]
0
0
2
0
[1]
2
1
2
0
1
0

24.4

3.34

15.08

1.50

75.52

2.51

3.29

3.72
5.11

13.66
2.69

3.86

31.23

33.07

±2

± .

±1,

± ,

±5.

± .

t ,

.1

.31

.51

.29

.21

,75

33

1.4

4.0

2.5
.6
.5

0.8

0.9

.7
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40.

20*

Eo (keV)

884.8
908.1
924.6
940.5
945.1
958.B
970.0
993.3
1Q03.9
1018.7
1025.2
1037.4
1058.0
1061.5
1083.2
1094.4
1094.9
1097.7
1126.0
1129.2
1160.2
1169.0
1189.4
1202.6
1210.8
1214.0
1232.0
1242.9
1250.0
1262.0
1284.0
1289
1308
1318
1333
1337
1348
1355
1375
1388
1403
1424
1433
1445
1457
:468
1478

±
±
±
±
±

±
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1
±1

.8

.6

.8

.8

.8

.9

.9

.9

.9

.9

.9

.9

.0

.0

.0

.0

.0

.0

.0

.0

.2

.3

.3

.4

.4

.4

.5

.5

.5

.5

.5

T (keV) gr« CeV) gTj (eV)

0.600
1.500
0.600
0.600
1.000
0.800
7.200
2.200
11.00
1.000
0.300
0.700
0.400
0.400
1.400
1.200
1.200
0.600
0.500
1.400
0.400
1.400
3.000
12.00
15.00
2.000
2.000
1.500
1.500
1.000
15.000

3/2
1/2
5/2
1/2

C3/2]
3/2
1/2

[3/2]
1/2

[3/2J
Cl/23
1/2
1/2
1/2
3/2
[3/2]
1/2
5/2
1/2
3/2
3/2
3/2
1/2
5/2
1/2
3/2
3/2
1/2

[5/2]
[3/2]
1/2

[3/2]

[1/23

3/2

1/2

1/2

3/2
3/2

1
1
2
1
2
1
0
[23
0
1
[1]
1

m[n
[i]
2
0
2
[01
2
[2]
1
0
[2]
0
1
2
1
2
[23
0
2
[1]
[0]

1

0

l"

1
1
1
I

7.31

10.98

1.15

.47

13.63

13.24

Possibly doublet, one component with J=2.5,l=2.

1.3
3.2

1.2

1.6

1.9
0.6
1.3
,7

0.7
2.5

2.3

3.2

2.4

I

T '

L

L i

L i
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THERMAL CROSS SECTIONS

<rT = 0.65*0.10 b

RESONANCE PROPERTIES

42

20Ca

I" = 0*

Eo CkeV)

10.0
121.2
128.5
1S7.7
175.0
189.0
213.2
221.5
238.5
219.0
251.0
259.5
271.5
275.0
278.5
280.5
297.0
331.0
338.0
356.5
378.5

grn CkeV)

5.0
3.75
11.00
0.300
2.50
.300
1.75
0.250

500

0.800
0.750
0.750

1.5
0.750
0.238
0.160
0.550
1.500
0.295

J

1/2
1/2
1/2
1/2
1/2

3/2

1/2
1/2
1/2

1/2
1/2

1/2

I

0
0
0
0
0
>0

>0
>0
>0
1
0
0
>0
0
1

>0
>0
>0
0
>0

uc =<D> =
So =

RESONANCE

0.29*0.05 b
11*2 keV
2.1*0.7

PARAMETERS

ZAbn = 0.65

grj eV

25.0
10.611
30.686
0.755
5.976

3.790

1.172
1.131

2.812

2.512

) Eo CkeV) g

385.0
399.5
118.0
125.0
115.0
117.0
150.5
168.5
178.0
191.5
197.5
509.0
513.5
532.0
515.5
555.0
560.0
561.5
570.5
572.5

rn CkeV)

0.500
0.100
0.300

1.000
1.750
0.300
0.750
1.000

5.500
6.500
2.00
0.300
0.500

10.000

J

1/2
1/2
1/2

3/2
1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2
1/2

1/2

7932

I

>0
0
0
0
>0
>0
0
0
0
0
>0
>0
0
0
0
0
0
>0
0
>0

;,
!
fci
'r.

.6*0.5 keV i

9tt (eV) |
fa

0.791 ;
0.619
0.160 I

V
2.607
0.138 1
1.085 k
1.126

7.675 f
. 8.912 si
2.708 • '%
0.103 5i
0.668 0

13.210 I
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43

20Ca

I" = 7/2"

44

20Ca

THERMAL CROSS SECTIONS

<rT = 6 .2 *0 .6 b

RESONflNCE PROPERTIES

I-e = 5.SH.5 b
<D> = 3.3±0.6 keV
So = 1.6±0.7

RESONANCE PflRflHETERS

ZAbn = 0.1<( = 11136.3±2.8 keV

Eo CkeV)

1.4610.10
4.36
5.23
8.70
13.80
18.9

2grn CkeV)

0.15010.050
.049
.037
.157
.147
.162

2gr° CeV)

0.74
0.51
1.68
1.25
1.18

Eo CkeV)

21.0
22.5
26.9
29.2
30.6
36.5

2grn CkeV)

.054

.109

.204

.089

.060

.299

2gr° CeV)

0.37
0.73
1.24
0.52
0.31
1.57

THERMAL CROSS SECTI0N5

<ry = l . O i O . l b
a c o h = 1 .8±0.1 fm

RESONANCE PROPERTIES

I

1" = 0*

Eo CkeV)

51.27±0.08
101.2 ±0.2
133.0
137.5
147.3
158.5
160.0
175.0
213.5
221.0
247.0
272.5

T CkeV)

5.50

9.5 ±0.5
0.300

1.500

0.605
3.00

It = 0.56±0.04 b
<D> = 13±1 keV
50 = 2.0±0.7

RESONANCE PARAMETERS

%Abn =2.08

grn CkeV)

2.130±0.700
5.50

0.300

1.500
0.440
0.605
3.00

J

1/2
1/2

1/2
1/2

1/2

tl/2]

e

t

0
0
>0
>0
0
0
>0
0
>0
1

>0

io = 7414.4H.0 keV

gr° CeV) gr» CeV

9.41
17.29

0.754

3.586

5.25
6.036
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<keV>

44

20Ca

T (keV) CkeV) gT° (eV) (.V)

288.5
306.5
309.0
316.0
321.5
332.5
361.5
370.0
379.5
385.0
102.0
138.3
113.5
11B.5
151.0
161.0
172.0
175.5
183.0
190.0
195.0
503.0
506.0
525.5
530.0
538.5
516.0
557.0
560.5
568.0
576.0

9.0

11.000

0.300
2.75
2.960
1.500

1.172
17.500
0.835

3.500

2.000
0.500
0.800

2.500

0.581

0.275

0.530

11.000

0.300
2.75
2.960
1.500

1.172
17.500
0.835
0.680
1.370
3.500

2.000
0.500
0.600

2.500

0.581

1/2

1/2

C1/2J
1/2

Cl/21
1/2
Cl/2]

1/2

1/2
1/2
1/2

1/2

11/23

>0
>0
>0
>0
0
>0
>0
0
>0
0

1
0

1
0
1
>0
>0
0
>0
0
0
0
>0
0
>0
1

15.873

16.081

0.183
4.337

2.252

25.181

1.920

2.717
0.68
1.08

3.339

9.18

3.21

2.18

1.19

THERMAL CROSS SECTIONS

<ry = 0 .7±0.2 b

RESONflNCE PROPERTIES

I , = 0.32±0.12 b

20
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48_

THERMAL CROSS SECTIONS

c7 = 1.1*0.2 b

RESONANCE PROPERTIES

<O> = 260*90 keV

RESONANCE PARAMETERS

I" = 0° ZAbn = 0.19 SB = 5141.6*3.S

Eo (keV) r (keV) J I gT^ («V)

1305.0 10.0 3/2 >0

I

302.25
399.0
412.25
448.0
956.0

3.000
3.000
2.000
2.000

1/2
3/2
1/2
1/2

1
1
1
1

22.4
20.7
10.2
9.2
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THERMAL CROSS SECTIONS

i

I

Isotope

c»

Ca

Ca
Ca.Ca*0'"
Ca
Ca

Ca

Isotope

Ca,Ca*°
Ca.Ca«°
a

C a "
Ca»°
Ca.Ca*0'"
Ca«"
Ca.Ca"
Ca«
Ca"
Ca"
Ca,Ca«
Ca"
Ca.Ca"0

Measurement Reference

Ca
Ca,Ca*°
Ca,Ca«°
C a "
Ca.Ca*0

RESONANCE PARAMETERS

Neasurenent
Energy

Range (kcV) Reference

ffy(spectra)

Ca

212-596
20.47-738.0

302-1355
302-445
10-83

10.83-292.6
558-1530
570-1284

124.2-S72.5
103-576

4.36-36.5
4.36-36.5

1.47
148-676
88-250
22-247
132-250
254-595
1.49
83-252
150-248
150-505

0RNL-4844.67(73)
NSE.S1,119(73)
AP.69.45K72)*
PRIVATE COnti.(71)
AUJ.24.67K71)
PRIVATE C0m.(71)
NP/A,1S4,36(7O)
70HELS1NKI,2,745(70)
AP,37,367(66)
AP.37,367(86)
PR,151,912(66)
65ANTUERP,99(65>+
PRIVATE C O m . (63)
ftP,17,319(62)
AP, 14,387(61)
AP,14,387(61)
AP,14,365(61)
PR,121,1150(61)
PRIVATE COm. (59)
BAP,3,164(58)
BAP,3,164(58)
PR.75,1124(49)

Author

rcfractromatar
activation
rv(spectra>
Vy(spectra)
rr(spectra)
activation
diffraction
activation
alpha emission
activation
act i vat i on
piIc osci.
pile osci.
diffraction
piIc osei.
piIc osci.
activation
absorption

PRIVATE C0m.(73>
J1N,34,2699(72)
NP/A,169,95(71)
NP/A,169.95(71)
NP/A,102.226(71)
JIN.32.2839C70)
JCP.35.1950(61)
N5Et8,378(60>
ZP.153.106(58)
PR.90.112K53)
PR.91,1423(53)
PR.88,412(52)
PR.63.64K51)
PR.8I.527(51)
PP5/A.63.1175(50)
PR,80,342(50)
PR.72,888(47>
PR,69,411(46)

Kocstcr
Stcinncs
Cranston
Cranston
Grupoelaar
Sins
Atoj i
Lyon
Hunnich
Cook
Hughes
Poiterance
Pomcrance
Shull
ColMr
Harris

Coltnan

Author

Johnson
Uynchank
Seibel
Bitouch
Chan
Singh
Kirouac
Nebe
farrelI
Parrel I
Good
Uagncr
Cote
Bowman
BiIpuch
Bilpuch
Newson
Uilenzick
Chrien
Bilpuch
Bilpuch
Adair
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(P-"— e**^ jryr>' •"! • f( -I-*™**--

THERMAL CROSS SECTIONS

1" « 7/2"

Eo (kcV>

-0.140
0.455*0.020
1.01 ±0.05
3.24 10.02
4.27 10.05
6.S9 10.05
8.0 iO.l
9.2 *0.1

11.7 10.1
19.17 i
20.80 i
20.95 i
24.18 I
24.48 j
27.12 i
28.12 i
29.85 i

.06

.06

.06

.07
t .07
i .08
t .08
t .09

32.40 *0.)0
34.00 10.10
35.3 10.11
40.37 10.12
40.77 *0.12
41.15 * .12

rev)

60
60

800
60
60
90

110
100
S70
ISO
280
130
100
110

2gT« <

.00761

.022 i
70 «

250 i
73 i

160 i
260 i
140 i
67.5 i
67.5 i

700 i
S2.S
67.5

101.2 i
96.3 i

112.5
498.7
166
315
146
87.5

124

ry

f 3

»coh

' 26.SU.0 b
> 9.6*1.0 b 120 sac *85cp!
> 16.9*1.0 b C83.8 day **Se*)
• 24i2 b
< 50.S12.3 b
« 11.8*0.5 f*

RESONANCE PROPERTIES

1.
<0>
So

> I1.3U.0 b
* J.1*0.2 keV
• 5. U0.9

D c r n i A u r r DADAMCYCQC
rlCJTVHB HK*W rl nil n It 1C?"J

Xflbn * 100

•V>

0.0112
.006

IS
50
15
30

i 50
30
6.8

t 6.8
t 70
t S.3
t 6.8
t 10.1
t 9.6
t 11.3
« 49.9
i 17
i 32
> 15
t 8.8
t 12

t3) 0 0.2910.06
JJJ
tn

0.3510.11

4
4
3
3
4
4
3
4
3
3
4
4
3
4

Sn > 8766.9*1.0 k*V

2gT« (.VJ

0.94 10.17
0.00036* .00053

.00069* .00019
1.2 10.2
3.8 t0.8
0.90 10.18
1.79 * .34
2.71 * .52
1.29 t .28

.487 10.0^9

.468 i0.047
4.84 10.48

.338 10.034

.431 10.043

.6145 10.0615

.574 *0.057
0.6511 10.0651
2.770 10.277

.900 * .090
1.67 * .17

.727 *0.073

.433 *0.043

.611 t .061
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21 Sc
I

»

« » m — —• ™--* sc\t m*— — * * (s jm>" a M

K O ••« |t) O K
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THERMAL CROSS SECTIONS

<rT = 8 .0±1.0 b

THERMAL CROSS SECTIONS

46

2 1 '

[83.8 day]

Sc

Isotope

5c*s

Sc"6

5c"6

Sc"5

Sc*s

Sc"3

5c«s

Sc"5

Sc"5

5c"5

5c
5c"s

Sc"5

Sc
Sc
Sc
Sc

Isotope

Sc"5

Sc"5

5c"s

So"5

Sc"5

Sc"s

Sc"5

Measurement

activation
activation
Sc-47 build-up

isom. ratio
activation
activation

activation
activation

pile osci.
activation
rt diffraction
pile osc i.
pile osc .<.
act i vat ion
activation

Reference

JIN,34,2699(72)
ARI,19,593(68)
AE,24,533(68)
PRIVATE C0W1. (67)
TI0-22165(62)
NSE,8,378(60)
60VIENNA,63(60)

NUK,2,255(60)
ZP,149,215(57)
PPS/A.68,104(55)
PR,89,657(53)
PR,89,1307(53)
PCH,57,535(53)
PR,89,657(53)-
PR.80,342(50)
PR,74,1877(48)
PR,72,888(47)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<rt 19.2-106
<ry 0-4.3
Oy(spectra) 0-1.0
<rt 4-40
<rt 3.0-6.8
<rt 4.0
<rt 0-3.6

Reference

70HELSINKI,1,619(70)
YF,1,229(65)
BAP.8.120(63)+
0RNL-2718,22(59)+
PR.111,288(58)
PR,106,110(57)
PPS/A.68,104(55)

Author

Steinnes
Bak
Kondurov
Uilson
Simons
Lyon
flaier-

Leibnitz
Uolf
Houtermans
Pattenden
Lockett
Lyqn
Milligan
Pomerance
Harr i s
Goldhaber
Seren

Author

Cho
Romanov
Uasson
Miller
Cote
Marshak
Pattenden

s

B/3 21-3



22Ti

46

22T5

THERMAL CROSS SECTIONS

ffT = 6.1*0.2 b
f% = 4.0*0.3 b
<rt = 10.1*0.3 b
aeoh = -3.4*0.2 fm

THERMAL CROSS SECTIONS

r = 0'

Eo (keV)

Bound
11
39
48
63
100
105
111
114
117
120
126
129
131
134
144
146
153
156
158
160
166
172
175
179,
185,
207

level
.0*0.1
.0*0.4
.7*0.2
.5*0.2
.0*0.4
±1
±1
±1
*1
*1
*]
il
*1
*1
*I
*1
±1
*1
*1
*1
±1
±1
*1

.0*2.0

.0*1.0
±1.5

r

230
550
1500
3500
4800

1300
3500

(eV)

* 50
* 80
±200
±400
±500

±260
±500

Vf —

<rt =
*eoh =

RESONANCE

V =
So =

RESONANCE

XAbn

9fB

230
550
1500
3500
4800
70
?66
106
93
48
30
84
120
334
179
153
192
212
160
376
175
213
72

1300
3500
448

0.6*0.1 b
3.2*0.3 b
3.8*0.3 b
4.8*0.2 fn

PROPERTIES

0.4*0.2 b
2.3*1.2

PARAMETERS

= 8.0

(eV)

* 50
* 80
±200
*400
±500

*260
*500

J

1/2
1/2
1/2
1/2
1/2

1/2
1/2

sn
I

0
0
0
0
0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
0
0
>0

= 8675.1*1.5 keV

9r° <ev>

2.19* .48
2.79* .41
6.80* .91
13.89*1.56
15.18tl.58

3.07* .61
8.14*1.16

I
1
i
I

L

L

22-1 B/4
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22 Ti
Efl (keV) T (eV)

210
213
216
223
216
223
226
230
233
236
211
213
216
250
252
259.
263
267
271
276
2B1
287
291.
299
302
305.
320
328.
333
337
310.
317
360
363

±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5

,0±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5

.5*1.5
±1.5
±1.5

S±2.0
±1.5
0±2.0
±1.5
±1.5

5±2.0
±1.5
±1.5
±1.5

500

1000

2000

3000

900

±100

±150

±300

±<t00

±150

m182
270
133
270
13B
333
460
615
120
100
200
660
290
125
500 ±100
190
232
170
665
113
311
1000 ±150
372
210
2000 ±300
268

3000 ±100
580
180
900 ±150
2<io
515
550

1/2

1/2

1/2

1/2

1/2

>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0
>0

0
>0
>0
>0
>0
>0
>0
0
>0
>0
0

>0
0
>0
>0
0
>0
>0
>0

•98± .20

1.85± .28

3.62± .51

,52± .70

1,51* .26

B/5
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22Ti

5/2"

THEftlWL CROSS SECTIONS

<rt = 1.7*0.2 b
?, = 3.0*0.3 b
<rt = 4.710.3 b
ac o h = 3.310.2 fm

RESONANCE PROPERTIES

1 / = 1.810.4 b
R' = 1.910.1 fm
<D> = 1.6*0.4 keV
So = 3.5*0.7

RESONANCE PARAMETERS

ZAbn =7.5 Sn = 11628.HI.0 keV

Eo (keV)

3.07110*001
'1.180*0.001
8.13 10.01
8.31 10.02
10.53 10.03
12.13 10.03
12.16 10.04
12.81 *0.01
16.33 10.05
17.39 *0.05
19.08 ±0.05
21.26 ±0.06
27.12 10.06
27.17 10.06
30.18 ±0.06
32.33 10.07
38.11 ±0.11
10.37 *0.13
41.03 *0.13
12.08 *0.13
42.23 ±0.13
46.10 ±0.14
49.27 *0.14
51.34 ±0.15
55.37 ±0.17
57.56 ±0.17
60.29 ±0.18
61.78 ±0.19
63.37 ±0.19
63,60 ±0.19
71.68 ±0.21
74.55 ±0.22

2gr

140
3
55
117
65
130
18
130
462
"2
23
52
100
1000
62
498
100
750
18
900
500
750
330
230
300
800
74
177
113
62
571
107

±'l5
,3± 1.6
± 6
± 15
± 7
± 15
± 3
± 15
± 50
t 7
± 3
± 5
± 10
±100
± 6
i 50
* 10
HOO
± 5

' ±150

i

i

t 50
t 80
t 50
t 30
t 40
'100
b 10
b 20
t 15
t 10
i 70
* 15

J

3
3
2
2
3
3
2
2
3
3
3
2
2
3
2
2
3
3
2
3
2
3
3
3
3
3
2
2
3
3
3
2

r
2.

l.
2.

2.
2.
2.
2.
2.
1.

<eV)

0*0.2

4*0.3 •
OiO.I

l±0.5
5i0.5
010.4
010.3
510.5
7*0.3

2gr<> CeV)

2.531.27
.5U.03
.6U.07

1.281.18
.631.07

1.181.14
.16*.O3

1.15±.13
3.61*.39
.321.05
.171.02
.361.03
.6U.06

6.071.61
.361.04

2.77*.28
.511.05

3.731.50
.21±.O3

1.39*.73
2.431.24
3.481.37
1.491.23
1.021.13
1.271.17
3.331.42
.301.01
.711.08
.151.06
.251.04

2.13±.26
.39*.O6

Isotopic assignment is uncertain

22-3 B/6 r i



THERMAL CROSS SECTIONS

<rr = 7 .8 *0 .3 b
?, = 4.2*0.2 b
<rt = 12.0*0.4 b
»e»»> = "5»8*0.2 fm

RESONANCE PROPERTIES

48

22 Ti

{*'= 3.7*0.3 b= 5.0*0.6 fm
= 18*3 keV
= 4.9*2.2

RESONANCE PARAMETERS

Xftbn = 73.7 = 8143.4*0.8 keV

(keV) (eV) (eV)

•17
23
36
39
51
74
83
118
127
131
134
136
154
157
161
164
175
185
190
201
207
210
240
249
257
262
270
288
292
295
298
303
307
312
318

.6*0

.8*0

.8*0

.1*0

.8*0

.2*0

.2*0

.6*0
±1

.5*1
±1

.5±1

.5*0
±1
±1
±1
±1

•6±1
.0±l
±1
±1
±1
±1

.0±2
±2
±2
±2
±2
±2
±2
±2
*2
±2
±2
±2

.1

.1

.1

.1

.2

.3

.q

.6

.0

.9

.0

.5

.5

.5

.5

.5

.0

8710
650
1250

2360
250
130
700
114
1690
170
296
600
135
49
136
269
650

3000
242
292
164
96

8500
iS2
154

4000
366
250
193
122
310
255
2780
535

±200
±100
±150

±200
±200
±100
±200

±20o

±100
±300.

±850

±400

1/2
1/2
1/2

C5/2J
1/2

1/2
1/2

1/2

1/2
1/2

1/2

1/2

0
0
0
>0
0

m0
0
>o
0
>o
0
0
>o
>0
>0
0
0
>0
>0
>0
>0
0
>0
>0
0
>0
>0
>0
>0
>0
>0
>0
>0

8.5 65.65*1.51
4.21* .65
6.52* .78

10.371 .88
.92* .73
.45* .35

2.03* .58

4.7

0.8
1.53* .51

1.51* .23
6.86* .69

17.03*1.70

7.70* .77
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22 Tl

£0 (keV) gT,, CeV) J I rt (eV) gT<j <eV>
_

>0
>0
>0
>0

1/2 0 6.35± .103
>0
>0

1/2 0 l.OOi .25
367 i2 236 >0

* Positive energy resonances so account for the sign and magnitude of the
coherent scattering amplitude that no bound levels are required to account
for the absorption cross sections.

322
325
333
336
336
3<»1
351
351
362

12
*2
*2
*2
tZ
±2
*2
*2
*2

280
1040
760
175
365

1000 ±600
272
218
600 ±150

22-5 B/8
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22
THERnflL CROSS SECTIONS

srT = 0.179*0.003 b
V = 3.80*0.27 b
<rt

c = 3.98*0.27 b

acoh = 5.5*0.2 fm

RESONANCE PROPERTIES

1, = 0.118*0.011 b

RESONANCE PflRflMETERS

I" = 0* Xtltm = 5.3 Sn = 6372.1*1.1 keV

Eo (keV) g r n CeV) J I grj CeV)

55.5*0.2 870 * 90 1/2 0 3.69* .38
77.0*0.1 77 >0
85.0*0.1 108 >0
92.0*0.5 13M >0
100.0*0.5 116 >0
121.0*0.7 139 >0
135.5*0.7 119 >0
185.6*1.0 1500 ± 150 1/2 0 3.18* .35
191.0*1.0 265 >0
221 *1.5 253 >0
227 ±1.5 271 >0
233 ±1.5 190 >0
215 ±1.5 236 >0
218 ±1,5 172 >0
251 ±1.5 221 >0
251 ±1.5 136 >0
258 ±1.5 171 >0
288 ±1.5 82 >0
307.0*2.0 20000 *3000 1/2 0 36,10*5.11
331 *2 170 >0
312 *2 110 >0
316 ±2 332 >0
170 ±2 967 >0
506 *2.5 2980 >0
586 ±2.5 905 >0

22-7 B/10



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

T,"8

activation

B.«9.S0 diffraction

diffraction

i.T/'s-so j=*

iN6'""-"''9-50 pile osci.
' local osci.
i diffraction

S0

pile osci.
pile osci.

activation
capture

JNE.24,35(70)
AE,27,144(69)
NSE.l1,298(61)
NSE.7,193(60)
PR,116,797(60)
JAP,30,1323(59)
CU-179(58)
ANL-S031,63(53)
PR,88,fl2(52)
PR,83,6tl(51)
PR.81,527(51)
PR,83,379(51>
PPS/A.63,1175(50)
PR,80,3<«2(50)
Pfi,75,975(t9)
PR,72,888(^7)
PR,69,11K<t6)
PRS/A,162,127(37)
PR,t8,265(35)

Ryves
0o<1'nitsyn
Joki
Schmunk
Shull
Sidhu
Gould
Hibdon
Pomerance
Pomerance
Shull
Ueiss
CoUer
Har.- i s
Uinsberg
Seren
Co 1tman
Goldhaber
Dunn i ng

RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

T i "
Ti"8

Ti"7

T i ' 9

Ti .Tf"6- so
T i " 8

T i " 9

Ti
T i " 7

T i " 9

T i "
T i " 6

T i « B
T i 5 0

T i " 7

T i " 9

Ti"6
T i " 8

Tiso
T i " 8

T i " 8

<r/spectra) 12-6t AUJ,25,9(72) Broomhall
<rr(spectra) 11-76 AUJ,25,9(72) Broomhall
<rt 0.584-77.5 PRIVATE C0MM.(72) Good
<rt 1.5-148 PRIVATE C0MM.(72) Good
<rt 1-220 PR/C,3 ,2417(71) Garg
<rt 17-192 NP/A, 164,97(71) Mueller
<rt 18.7-239 NP/A, 164,97(71) Mueller
<rr BAP, 15,1667(70) Allen
«rt 8.1-74.6 70HELSINKI, 1,619(70) Cho
<rt 18.8-239 70KELSINK1,1,619(70) Cho
<rr 8.1-2K2 70HELSINKl,lf633(70) Ernst
trt 11-341 AP.37,367(66) Farrel I
<rt 17.5-362 AP,37,367(66) Fa.-rell
<rt 55-307 AP,37 ,367(66) f a r r e l I
<rt 2.9B-36.2 PR,151,912(66) Good
<rt 3.72-37.7 PR, 151,912(66) Good
<rt 41-390 AP,17 ,319(62) Bowman
<rt 4.0-420 AP, 17,319(62) Bowman
<rt 47-586 AP, 17,319(62) Bowman
<rt 4.0-270 AP,14,387(61) Bilpuch
<rt 3.0-17.5 PR, 109,926(58) Good

B/U 22-B



THERNftL CROSS SECTIONS

<rT = 5.0410.04 b
o=. = 4.93iO-,O3 b
<rt = 9.9710.05 b
a c o h = -0.4810.10 fm

RESONftNCE PROPERTIES

ly = 2.710.1 b
R' = 6.910.2 fm
So = 7.712.0

5 Ov
23 V THERMAL CROSS SECTIONS

<rT = 70133 b

RESONftNCE PROPERTIES

I = » 67H5 b
So = 4.412.2

RESONftNCE PARAMETERS

Zftbn = 0.25 Sn « 11052.413.1 k«V

Eo CkeV)

0.167
1.42 ±0.01
6.2 10.1
7.3 10.J
8.25 10.17

11.8 10.2
15.0 10.3
15.3 10.3
17.6 10.4
20.S iO.<i
22.6 10.4
25.8 £0.5
29.0 10.5
34.1 10.7
37.0 10.7
40.7 tO.8

2gTB CV>

2.25
100 140
74

280
125
319
121
156
132
529
660
1SS
323
752
621
466

T, (eV)

0.60*0.08

2gT£ (cV)

0.174
2.64 il.00
0.94
3.27
1.38
2.92
1.0
1.26
1.00
3.70
4.40
1.22
1.90
4.06
3.23
2.3

231



THERMAL CROSS SECTIONS

51 \23 '

I" = 7/2*

Eo (keV)

4.16310.005
<!.39 ±0.015
6.797i0.007
7.03 10.03

10.13 10.03
11.62 10.04
11.77 10.04
12.00 ±0.04
15.7 40.05
16.23 10.02
16.99 10.03
18.00 10.07
20.70 10.08
21.70 10.04
24.20 ±0.10
28.80 ±0.12
29.63 ±0.07
29.90 ±0.08
32.20 *0.!<i
33.51 ±0.09
37.43 *0.10
39.44 tO.U
40.90 ±0.12
42.37 10,12
44.45 10.13
45.90 *O.I4
49.04 *0.!5
48.40 tO.15
49.SO tO.IS
51.90 *0.16
52.97 *0.17
63.5 *0.3
68.6 *0.3
73.5 *0.3
78.7 »-.0.3
82.6 *0.3
33.7 ±0.3
87.3 *0.4
92.9 tO.4

2gf\,

585

1)20

42-50

387
310

635

ISO

• y = 4 ,88±0.0v

RESONANCE PROPERTIES

I- = 2
RJ = 6
So = 7

.7±0.1 t

.910.2 Fm

.712.0

RESONANCE PARAMETERS

i 6

i 12

i 50

i 25
i 20

t 45

t 20
3.0i 1.0

14
24

470
6.0

24 .
0

10
130
IS .

490 i
99 i

815 >
3300 t
5290 i

42 i
20 :

1400 i
160 i

3280 t
70 i

t 4
i 4
t 35
t 2.0
t 4
t 2
I! 1

i 20
t S
i 35
t a
t 60
t 300
i 115
t 8
i 6
t 100
t 6
i 240
> 20

ZAbn =

J

4

3

3

4

3

4
<3>

(2)
( 4 }
3

(5)
(4)

<2)
4

3
4
3
3
4

4

4

= 99.75

*

0
1
0
1

1
0
1 1
1 1

1 1

)

1

•

1

0

0
0
0
0
0
Q

0

0

1.32 *0.20
•0.03210.006
2.45 10.36

•0.01210.002
'0.05810.010
1.87 ±0.37

•0.044*0.038
•0.04610.008
•0.15 10.03
1,5 ±0.5

0.29 10.05
0.40 10.07
1.50 ±0.!8

0.50 *0.06
0.53 10.15

0.50 10.08
O.SS ±0.10
0>98 *0.12
1.2 *0.3
0.57 *0.U

0.56 ±0.10

= 7311.3*1.

2gT» (

D k.V

eV)

8.76 10.09

13.56 *

39.43 *

3.04 i
2.38 *

4.31. *

.671*

.017*

,076*
.12 *

2.37 *
.030*
.12 *
.038*C
.047*

0.59 *
.038*

2.20 *
.44 *

3.54 *
13.10 *1
20.20 *

.16 *

.071*
4.87 *

.55 *
IU1G t

.23 *

.15

.46

.20

.15

.31

.12

.006

.022

.02

.18

.010

.02
1.010
.018
.09
.023
.16
.04
.26
.19
.«m.03
.021
.35
.02
,81
.07

1/13
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THERMAL CR05S SECTIONS

Isotope

V
ySO
V
V
V
ySl
Vs'
V
V
V
ySO
V
V
V
V
V
V
V
V
ySI

Isotope

V
V
V
V
V
y
ySO
V
V
V
V
V
V
ypy50
V

Measurement

activation
*e
fft 1.11 ev
<rt
act•vat i on
activation
pile osci.
<rt
pile osc i.
r~(spectra)

pile osci.
fft
diffraction
pile osc i..
mirror reflections
pile osc >•
mirror reflections
activation

Reference

70HELSINK1.1.161C70)
JNE.21,119(70)
70HELSINK1,1,651(70)
NP,61,381(65)
RSI,36,887(65)
BAP,8,335(63>
PRIVATE C0KM.(62)
61BUCHAR,623(61)
N5A.15,3171(61)
JNE,12,32(60)
PR,69.386(53)
CJP,31,132(53)
AERE-N/R-1117(53)
PRIVATE C0MM.(53)
PR,87,162(52)
CR,232.2089(51)
PR,83.171(51)
PPS/A.63,1175(50)
PR,80,312(50)
PR,72,888(17)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

»t«-t 1.16-87.6
<rt<rr 1.16-16.2
polarization 0.000115
<re 11.8-52.9
<rt 1.1-130
<rt 21.7-153
<re 6.2-10.7
<ry 0.167
?t 29.5-68.6
<rt 1.12-202
<rt 1.1-2i.3
<rt 1.S-30.7
<rt 6.3
<re 0.167-1.13
vt 1.1-87

Reference

NP/A,163,592(71)
70HELSINKI,2,815(70)
NCSAC-31,21(70)+
69M0NTREAL,367(69)
NP/A,123,561(69)
NP/A,J01rl(67)
PRIVATE COMn.(GB)
AE,19,291(65)
65ANTUERP,86(65)
CR-1860(61)
PP5,82,177(63)
NROC-135,30(61)*
BflP,1,12(59)
PR,111.288(58)
PR,106,110(57)

Author

C«u1enans
Ryves
Vcrtebnyi
Rayburn
Rustad
Glickstein
Sher
Bouzyk
Denis
Tattersa11
Bartholomew
Brockhouse
Egelstaff
Palevsky
Peterson
Grime land
McReynolds
Co 1mer
Harris
Seren

Author

Stieglitz
Moxon
Postma
Garg
Morgenstern
Rohr
Good
Kapchigashev
Morgenstern
Garg
Firk
Moxon
Miller
Cote
Marshab

I/IS 23-4



24Cr
THERMAL CROSS SECTIONS

<r, = 3.1*0.2 b
rs = 3.8*0.3 b
<rt = 6.9*0.3 b
aeoh = 3.532*0.010 fm

RESONANCE PROPERTIES

I, = 1.7±0.2 b

so

I" = 0*

THERMAL CROSS SECTIONS

crt = 15.9±0.2 b

RESONANCE PROPERTIES

I- = 7.6*0.4 b
R' = 5.4*0.4 fm
50 = 2.2±0.8

S, = 0.26±0.15

RESONANCE PARAMETERS

ZAbn =1.35

9262.0*1.0 keV

Eo (keV) CeV) (eV) (eV) gfj (eV)

Bound level
5.49
5.64
9.30

18.60
19.2
24.0
24.8

±0.02
±0.03
±0.03
±0.08
±0.08
±0.1
±0.1

28.426*0,006
33.40
35.30
37.3
40.6
50.1
53.7
54.99
59.7
63.4
64.79
64.9
66.0
69.2
70.5
73.5

±0.12
±0.13
±0.2
±0.2
±0.3
±0.3
±0.01
±0.3
±0.4
±0.03
± .4
±0.43
* .5
* .5
* .5

1665

415

2250 ± 20

1/2

± 50 1/2

1/2
[3/2]
[3/2]
1/2

E1/2J

261

43

8 1/2
[3/2]

6 1/2

•0.014±0.003
3.10 t0.25

*0.053±0.01
•0.66 ±0.11
•0.437±0.073
"0.058*0.013
*0.365±0.060

0 "0.57 ±0.07
"0.99 ±0.15
1.65 ±0.23
2.50 ±0.3
•0.88 ±0.12
•0.60 ±0.08
"0.72 ±0.13
0.88 ±0.10
•1.12 ±0.17

22.17 ± .67

2.46 * .04

11.65 * .10

1.20 * .03

.16 * .02

24-1 8/14



50

24Cr
Eo (keV) (eV) CeV> gT> (.V)

77.6 i .5
79.4 i .5
88.9 i .6
90.7 i .6
94.75 10.03
111.80 10.08
113.0
114.78 10.08
116.5
122.0
129.01 10.07
142.0
156.63 10.07
562.45 10.07
185.21 10.07
218.3 10.3
231.7 i0.3
245.6 i0.4
276.8 10.4
283.5
293.0 13.0
313.5
326.6 ±3.3
341.0
348.0
356.6 13.9
359.5 14.0
370.0 14.0
381.0
386.5 14.0
395.0
405.0
413.7
416.5
431.5
433.5
442.0
454.5
459.5
467.5
472.0
478.0
469.0
502.5
S09.0
515.0
523.0
536.0
538.S
547.0
553.8
560.5
578.0
580.5
590.7

1
1
1
1

1800 i 100 1/2 0
90 i 20 1/2 0

>0
120 t 20 1/2 0
168 ± 30 >0

>0
520 i 50 1/2 0
240 i 50 >0
1230 i 70 1/2 0
700 i 50 1/2 0
3300 i 200 1/2 0
170 i 40
750 i 100 1/2 0
200 i 50 1/2 0
1800 i 100 1/2 0

>0
3700 i 400 1/2 0
1060 i 480 3/2 1
4500 tl000 !/2 0

>O
>0

4500 il000 1/2 0
!750 i 350 1/2 0
10000 13000 1/2 0
684 i 70 >0
4000 I 800 1/2 0

0.250 1/2 0
1110 i 220 3/2 1

1.750 1/2 0
14.000 1/2 0

1090 i 180 3/2 1
10.000 1/2 0

>0
.250 1/2 0

733 ± 50 1/2 1
6.500 1/2 0

875 i 125 1/2 1
2.500 1/2 0
1.750 1/2 0
4.COO 1/2 0

>0
2.000 1/2 0
0.500 1/2 0

>0
3.000 1/2 0
2.500 1/2 0
6.000 1/2 0
3.000 1/2 0
2.700 1/2 0
7.000 1/2 0
1.500 1/2 0

5.85
.27

.35

1.45

3.11
1.74
7.67

t
i

*

t

i
±
i

.3641
1.56

.40
3.42

6.84

7.85

7.54
2.92

16.44

6.42
0.415

2.841
22.655

15.889

0.369

9.980

3.800
2.633
5.945

2.940
0.730

4.323
3.577
8.538
4.246
3.770
9.7SS
2.074

i
i
i

i

±1

i l
i
14

i l

.32

.06

.05

At

.18

.12

.46

.09

.21
.10
.19

.74

.74

.67

.58

.93

.26

6.2

4.8

4.4

2.8

3.2

B/17 24-2
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24 Cr
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24 Cr
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S3

24 Cr
THERMflL CROSS SECTIONS

1" = 3/2"

Eo (keV)

Bound level
4.185±0.015
5.67
6.74
8.18

12.10
12.90
It.60
19.60
20.20
22.40
25.90
27.00
28.80
29.30
31.50
32.00
34.90
37.70
42.40
43.20
47.1
49.8
51.0
53.5
64.8
65.7
69.7
73.1
74.1
67.2
94.5
99.7

107.8
123.6
124.5
127.6

±0.025
±0.04
±0.04
±0.04
±0.04
±0.05
±0.06
±0.08
±0.10
±0.08
±0.09
±0.11
±0.12
±0.13
±0.14
±0.15
±0.17
±0.19
±0.20
±0.2
±0.2
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4

ZgT-

1140
260
900

1230

133

280
550

430

5700

800
1400
5500
750
300

1700
3000
600
500

*1 =

RESONANCE

[ 3

t ' =
c0> =

il =

RESONANCE

(eV)

±
±

±

±

±
±

±

±

±
±
±
±
±
t
t
±
t

60
20
75

110

19

25
50

40

150

200
100
750
125
75

200
750
250
250

ZAbn

J

1
1
2
1
2

2

2
1

2

2

1
2
1

18.2±1.S b

PROPERTIES

8.85±1.00 b
6.9±0.3 fm
4 . U 0 . 7 keV
5.0±2.1
0.074±0.050

PARAMETERS

= 9.50

t

0
0
0
0
1 '
1 '
1 •
0
1 '
1 •
0
0

5.
T t CeV)

3.23±0.45
1.33±0.20
5.28±0.80
3.25±0.4
0.38±0.06
0.22±0.04
0.26±0.05

0.77±0.14
0.29±0.05
0.61±0.07
1.57±0.!7

1 »0.65±0.12
0
1 •
1 •
1 •
1 •
1 •
1 •
1 »
1
1
1
1
0
1

0
0

[2] 0
1
2
1
2
2

0
0

1.2U0.14
0.31±0.06
0.23±0.05
0.32*0.07
0.35±0.07
0.21±0.04
0.20±0.04
0.37*0.07

0.40±0.08
0.60±0.08

1.25±0.24

= 9720.2±0.7 keV

2<

17
3

10.
13,

1.
3.

2.

22.

2.
5.

18.
2.

*
5.
8.
1.
1.

62
45
96
60

95

74
35

51

23 :

95 :
14 i
63
44 :
95 i
18 i
53 i

<eV>

± .93
± .27
± .91
± 1.22

± .14

t .16
± .30

t .23

t .59

t .74
t .37
t 2.54
t .41
t .24
i .61
t 2.13

70 ± .71
40 ± .70

24-5 B/20
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24 Cr

Eo (keV) CeV) CeV) 2gT«

129.5
135.0
145.9
157.8
159.5
172.7
175.7
183.0
186.0
195.7
201.7
221.6
227.5
239.0
244.5
246.0

i0.5
10.5
10.5
i0.5
lO.S
10.6
i0.6
10.7
10.7
i0.7
10.7
±0.7
i0.7
±0.8
±0.8
1O.8

300
18000
800 s
1100 i
2600 i
1500 i
3000 i
2600 l
600 i
800 i
700 i

t 150
t3750
t 125
i 125
i 375
t 250
t 600
t 525
t 250
125
!25

5200 ±1000
400 l
3750 i
3000 i
600 *

125
750
750
375

2
1
2
2
2
2
1
1
2
2
2
2
2
2
1
2

.83
48.99

2.09
2.77
6.51
3.61

t .42
HO.20
t .33
t .32
* .94
t .60

7.156± 1.4
6o08

1.39
1.80 :
1.55 i

11.04 i
.84 i

7.67 i
6.07 i
1.20 i

t 1.22
t .58
t .28
t .28
t 2.12
t .26
t 1.53
t 1.51
t .76

* Positive energy resonances contribute about 11 b to the thermal absorption
cross section. Support for spin 1 assignment is based on ratio of thermal
capture of spin 2 state to spin 1 state.

* 2grnrr/r

B/21 24-6
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24 Cr
THERMAL CROSS SECTIONS

I" = 0*

E o CkeV)

10.30±0.01
11.10±0.05
19.10tO.08
23.1 ±0.1
51.1 ±0.3
51.9 ±0.3
67.5 ±0.3
76.1 ±0.5
90.1 ±0.6
120.1 ±0.8
129.0
169.8
179.1 ±1.1
189.3
228.0
233.0
217.5
261.0
279.5
282.5
285.0
290.5
300.5
311.0
325.0
330 ±3
332.0
312.0
351.5
355.5
358.7
362.0
387.5
393.5

gf\.

550

5600
250
500
1900
255

1255

9000
3000
300
600
500

16000
13000
810
200
500
300
100
500
lu-tO
1000

RESONANCE

!* =
R' =
S o =

5? =
RESONANCE

ZAbn

CeV) J

t 35

0.36*0.01 b

PROPERTIES

0.1810.01 b
1.810.2 f»
1.8H.0
0.012*0.021

PARAMETERS

= 2.36

I

£3/23

± 100 1/2
1/2

± 170 1/2

1/2

1/2
1/2

1/2
1/2

1/2
±1500 1/2

1/2
1/2
1/2

1/2

1/2

}

0
0
>0
0
>0
>0
>0
1

>0
0
0
>0
0
0
>0
0
0
>0
0
0
0
>0
0
>0
0

"0
co
•o
0
"0
"0
•o

ry (eV)

.mo

.2810

.2510

.19*0

.31*0

.3610

.91*0

.02

.01

.01

.05

.05

.06

.18

= 6216.310.1

grj (e

3.62*

16.16H
.70

1.19±

17.02
5.70

1.12
0.92

28.33
22.6312.

.31

.81

.50

.83

6.38

keV

V)

.23

.2

10

61

1
J
i
J

24-7 B/22



THERMAL CROSS SECT1ONS

I
1

Isotope

Crs«
Cr
Cr s o

Cr"
CrS3

Cr"
Cr s o

Crs«
Cr
C-50,52,53,S«
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cr
Cf

Isotope

Cr 5 0

Cr"
Cr"
Cr"
Cr"
Cr s o

Cr"
Cr"
Crs<1

Cr.Cr"
Cr s o

Cr5<l

Cr"
Cr s o

Cr"
Cr"
Cr"
Cr50

Cr"
Crs"
Cr.Cr"
Cr s o

Cr"
Cr
Cr s 3

Cr

Measurement

ay(spectra) (thermal)
Christiansen filter
activation
fr(spectra) (therma1)
«y(spectra) (thermal)
diffraction
activation
activation
<r
pile osc!.
pile osc i.
pile osc i.
?, diffraction
pile osci.
<rs diffraction

Reference

NP/A,187,12(72)
ZN/ft,26,391(71)
JIN,30,349(68)
CJP.43,1128(65)
PR,131,777(63)
ARN,11,303(61)
N5E,8,378(60)
PR,95,781(54)
PR,92,702(S3)
PR,88,412(5Z)
CR,232,2089(51)
PR,83,641(51)
PR.81,527(51)
PPS/A,63,1175(50)
PR,80,342(50)
PR,69,411(16)
PRS/ft,162,127(37)
PR,50,133(36)
PR,48,265(35)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<rt 28.1-290
(rt 22.9-282
<r(y,n-> 23-543
<r(?,n> 50.2-364
<rt 19.5-216
<rt<rt 5.6-357
<rt<ry 1.6-331
<rt<rv 4.2-176
<rt<ry 23.1-355
<rt 755-902
<rt 95.5-591
<rt 116-391
<r, 3.6-28.8
<ry 5.5
<ry 1.7
<r. 19-39
<rf 51-636
f
<r
a

<r
<r
<r

. 6.6-95
, 51-110

23.5-119
'. 30-115
t 5.5
t 51-106

102-342
trt 69.0-396
<rt 3.8

Reference

KFK-1517(72)
KFK-1517(72)
PR/C,3,672(71)
PR/C,4,1314(71)
NP/A,164,97(71)
NP/ft,163,592(71)
NP/A,163,592(71)
NP/ft,163,592(71)
NP/A,163,592(71)
CEA-R-3279(67)
AP,37,367(66)
AP,37,367(66)
PR,151,912(66)
AE,16,256(64)
AE,16,256(61)
BftP,8,556(63)
AP,17,319(62)
ftP,14,387(61)
AP,14,387(61)
ftP,11,387(61)
PR,109,1620(58)
PR,111,288(58)
PR,108,414(57)
ANL-SS54,SS(56)
ANL-55S4,55(56)
PR,92,702(53)

Author

Unite :
Koester
Sims '
Bartholomew :

Uhite I
Uilkinson ;
Lyon 1
Bazorgan ;
Melkonian i
Pomerance !
Grimeland
Pomeranc* ;
Shul1 |
Colmer )
Harris
Coltman \
Goldhabcr
Mitchell
Dunning

<

ftuthor \

Spencer ;
Spencer :
BagIan !

Jackson ;

Moeller
Sticglitz
Sticglitz
Sticglitz
Stieglitz
Cab*
Parrel 1
Parrel 1
Good
Kapchigashev :

Kapchigashcv
Kim :
Bowman
BiIpuch i
BiIpuch
BiIpuch
tllock
Cot*
Hibdon
Hibdon
Hibdon
MelIonian
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25Mil

item*, c*ss

ts Mn
CiOSS SECT IOWS

<r, « tO to

« ttn

!• • 5/2-

IHEHWR. CROSS SCatOrt

•» * 13.310.2 b
ff. • 2.HH.2 t»
** • IS.iiO.3 to
•««* • -3.7*0.t f»

s , • 3^3io!!s

msmm
100

t9 «h.¥J

-2.S30
•0.078
0.337*0.001
1.0tli0.002
?>37StO»QOS
6.33010.006
7.17 10.02
8.S7 ifi.0?

17,90 i0.«
tS.OO 1Q1O6
21.00 i0«08
23*7 «0*
2S.S i 0 .
i?6»i iO>
27.0 tQ.
30.% i(»»
3S.3 i £ .
3S.6 «5>
36.1 iQ«
11.0 19.1

IS.67

ttVJ

• 0.GI7
17.0H O.tt

^£7

j j n
171

12.8
5*.l

1000 ^
31S i

7.0
ISO i
%12

•1200

3B i

i M

i 1%
• 12
i 2.3
t ft»3
i **O
• 30
i 2.0
i 12
i ««

32

i

2
3
2
3
3

2
3

mC2)
3
2

2
3

(31
(2)
m3

0 O.S iO. l
0
0
1
0
0

0
0

O.OIS
{,01/*©,002
0.513*0.025
• .$7 10.23

%«2I lO«17
S.02 iO«23
O*OS<*iOtO!S

«%& i (OS
f .10 • .21
2.05 i .19

*I2 • *.W
2.ti * .27

-7.%

l.tl i .if



it
n

€* «*>#¥} jjT, (»V5 i t r , <«y> ?«r* t«y>

*3*2
* * . •
%?*3
S3.*
5*. I
5*»*
S?.%
$*.(
5».S
€0.0
§*.!
«$.$
Sfc.f
S9«S
7o.e
72.7
71.9
«t.S
• *» *
96.3
91.5

(0S.2
107.5
tO9.<>
IKWI
H6.J
It*-?
123.5
127.©
(2*.f
129.S
131.0
1*2.1
15J.3
155.8
t!».7
tfS6.9
17^.2

179*3
lil.O
}!}%»%

1H6.2
19W.5
193.9
197.6
203.%
207.7

iQ.i
•0 . !
•0.2
•0.2
'8.2
•0.2
•0.2
•§.2

10*2
•0*2
JO.2
•0*2
30*2
10,2

•0.2
•0.2
•0.2
i0.2
•0.2
•0.3
«0.3
•e.s
•0.3
•0.3
•9.3
•0.3
10.%
«0«%
•0.«

10.%
10.%
K0.%
10.%

10.%
10.5
•0.5
10.5
10.5

•die
10.6
10.6
i§.6
10.6
10.6

2

m70
to

5*0*
$00
315
93

1050
20

137
1S0
300

IS
030
370

1530
175
525
225

1?60
3*0

1100
2135

S30
%2S

2370
12S0
1010
250
640
3*0
850

1070
£60

20OO

290
290
830

2570
9%5
35C
S20

3150
2350

a I
• S
t H
1 •
» 3

* * £.§

i toe
* M
s 10
• 60
i *

• t£
i 20
i 20
t %
• *•$
• 25
i 60
t 20
• SO
• 20
t SO

• HO
1175
* SO
• 60
i SO
•2*0
• ISO
a ISO
i SO
a ao
J 7©
a 100
UO0
i 50

* 50
« SO
i 80
* 150
J2S0
slS0
i SO
i 75
1%00
1300

2

3
2
3
2
3

3
2
3

3
2
3
2
3
2
2
2
2
3
3
3
2
3

2
3
3
2
2
3
2
3
3
2
3
2
3
3
3
2
3
2

.0101

.07*1

.30»«
«$n3i
.GJfi

2.2$ t
2*07 t
1.29 f

. 3% *
%.S5 i

.07ta

.53 i

1*13 t

tM*
1.30 «

«5S t
1.67 *
•?S? *

3 . 8 9 *
t.0* i
3.33 t

t.Vt *
2.*1 t
1.21 t
6.65 t
3.52*
2.81 *

. 7 2 *
1.70 t
.07 »

2. IS «
2.69 i

.6% t
4.82 4

.88 *

.68 t

. 6 8 *
1.93 *
5.96*
2.18 *

. 7 9 *
1.17 *
6.98 *
S.16 t

.005

.033

.018

.0%

.013

" * * '

-.20

,m.2%
.0*6
.OS

°0t
.0iS
.17
.09
.21
.0$
. i t
.0$
• 1$
.12
.33
.S3
.15
.17
.1%
,67
.*?

I l l
.31
.18
.25
.25
.12
.48
.12
.12
.19
.35
.Sft
.35
. I t
.17
.89
.66



Ttcmm. CROSS xenons
itowp* Author

Hi"

I*.**

»

f t e "

flua

Pi'*'

p i t * o»n>»

p i ! * OSCi.
loc*l

puistd n

>I* o»ei.

•ec»l osei*
diff fiction

pit* esc••

* .

5Cl.l*i?.SO3(6S>

H5£.9,l32t6)J

t,3« .204(53}

ens/ft,162,i2?t3/>

SttllOlOlKki
<tyw
C»r
Hi 1

Mutt*I

Bt»«fc»v«
Ui Ikiflten
T»tttrc»lI

DtJurvn

Birlowttud

Shull

F«r«i

Siyvr

Hitehtll
Dunning

25-3



RESONANCE PMMNETER5

Isotope
gy

Range (k«V) fc&hor

f i n "

analysis

««**

Ho**

O-2.S0
i). 335-73.9
%.332-US
53.1-207.7

<».932-tt9
0.337-8.86

0-17.8
0.337-192,5
2.36-27.3

0.337-2.36
0.337-2.56
0.337-1.12

0.337

t«?/ft.i3S.2<tl<69)
KJE.32.377(68)
*<«vA.i02.602(67)
NP/A,104,1(67)
6SflNTUCRP,86(65>
PfllVftTF C0f«1. (66 >
**R/B» S3H* 10*f7(6*<)
CR-1860(6*1)
PS.!06,ltO(57>
Pfi.100.I26(5S>
KflPL-lOSIKSii)
PH,9S»t76{5t>
Pfl,60.f0!«t<S0)

ftlvaj
Stdphcnion
Rorqtntttrn
RohT
ttorgtnsurn
Garg
Cot*
Garg
Hirshah
Sollingtf
Gatrttnvr
S«idl
Harris

tm



26Fe
THERMAL CROSS SECTIONS

», - 2.5St0.03 b
*, • 10.9i0.2 b
*. < 5 ab
#t • 13.5*0.4 b
»e,h > 9.5110.05 f*

RESONANCE PROPERTIES

1 , » 1.4*0.2 b
So - 1.910.5

54
26 Fe

0*

THERTSAL CROSS SECTIONS

<rT * 2.25*0.18 b
»coh " 4.2*0.1 fm

RESONANCE PROPERTIES

!T « 1.2*0.2 b
R ! = 5.6*0.6 fm
<0> = 20.0*3.5 keV
So » 5.6*1.7

RESONANCE PARAMETERS

XAbn = 5.6 9298.4*1.0 keV

3.10
7.76*0.01
8.10
9.46*0.02

11.2 tO.I
13.5 lO.l
14.4 *0.1
19.2 lO.l
23.0
28.2
30.6
3S.1
38.3
39.1
52.1 *0.4?
71.8 *0.3
98.5 *0.4

102.6 *G.S
129.3 *0.6
146.8 *0.8
163.0 *0.9

1000 * 20

2300
2000
490
840

1260
1950
200

200
200
100
2S0
300
490
too

1/2

1/2
1/2
1/2
1/2

1/2

•2.5 *0.S

•0.51*0.05

"0.53*0.14

0
0
0
0

11.35 * .23

10.08 t
7.46 i
1.56 t
2.62 i
3,50 i
5.09 t

.50 t

t .68
i .75
t .32
I .78
t .63

1.28
> .25

1/31
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56

26 Fe
THERHAL CROSS SECTIONS

<rT = 2.63*0.21 b
»coh = 10.1*0.2 fm

RESONANCE PROPERTIES

I" = 0*

Eo <keV>

-2.0
1.1510.0]

22.7 ±0.1
27.7 ±0.2
34.1 ±0.3
36.6 ±0.3
38.3 ±0.4
SI.9 *0.S
53.3 ±0.5
55.0 ±0.6
59.0 1O.6
63.1
72.6
74.0 10.4
76.7
80.4
83.0
83.6 i0.4
90.2
92.1
95.9
104
112
123.2 ±0.6
129.6 1O.6
139.9 ±0.7
169.0 10.8
188.0 ±0.8
221.0 ±1.0
224
232
2"*3.5 H.0
265
267
273,0 H . 0
280
288

0

1600

540

960
50

130
500
2370
750

3400
1400

500
120

<100
3500

I ' =
R' =
<o> =
So =

RESONANCE

9r« C« V )

.06B± O.(

i 50

l 40

i 60

i 20
i 50
i 200
± 65
i 230
± 100

± 100

± 700

XAbn

J

1/2
)06 1/2

1/2
1/2

1/2

1/2

1/2

1/2
1/2
1/2
1/2
1/2
1/2
3/2
3/2
3/2

1/2
3/2
1/2

1.4±0
6.1*0
25t4
1.610

.2 b

.7 fi»
keV
.5

PARAMETERS

= 91

I

0
1

0
1

1

0

0

0
0
0
0
0
0
1
1
1
>0
>0
0
1
1

.7

Tr (eV)

0.64
0.6 10.1

•0.1910.02
1.4510.15

"0.5910.04
•0.3010.03
"0.4610.05
•o.suo.os
"0.5410.05
"0.1410.04
'0.5410.06

s--

3.96

7646.210.5 keV

i (eV) gTj (eV)

.00201

9.61

1.99

3.32
C.17

.37
1.39
6.33
1.82
7.98
2.98

1.01

6.70

l

±

t

t
t
t
l
i
1

t

l]

.0001 1.1

.30

.15

.28

.06

.19

.27

.16

.53

.22

.20

.34

26-3 B/30



56

26 Fe

Eo CfceV) 9T2 (eV) gT>

290
315.0
337
350
357
360.5
382.0
404
406.0
t!8
"2B
"38.0
4*2
44B
165
469.5
tei
491
496
501.0
503.5
512.1
513.1
527.2
531.9
S36.2
538.7
544.5
545.6
552.3
553.7
561.5
562.8
565.4
569.3
577.5
578.8
590.4
5°>5.0
604.2
615.0
623.7
631.1
633.3
637.0
641.0
646.4

±1.0

±1.0
±1.0

±1.0

±1.0

±1.0

±0.4
±0.2
±0.2
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.8
*0.5
±0.5
±0.5
±0.5
±0.5
±0.5
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6

<1OO
5S00
130
670
260

9300
10000
610
2500
800
<100
1500
<100
1000
115

1500
385
1300
<100
2000
600
770
700
365
395
235
925
600
1100
450
465
1230
-600

2000
-700

2500

385
330

2000

±1100

±2000
±3000

± 500

± 300

± 300

1/2

1/2
1/2

1/2
13/? 3
(1/2)
1/2
(1/2)
[1/2]

1/2

[1/2]
(1/2)
1/2

1/2

C3/2]

1/2

[3/2]

>0
0
>0
>0
>0
0
0
>0
0
>0
>0
0
>0
1
>0
0
>0
1
>0
0

>0
>0
>0
>0
>0
>0
>0
>0
0

1

0

>0

>0

9.80 ±1.96

15.48 ±3.33
16.18 ±4.85

3.92 ± .78

2.27 ± .45

2.19 ± .44

3.3

4.1

5.5

3.19

B/31 26-4
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26 Fe
THERMAL CROSS SECTIONS

<rr = 2.4810.30 b
a e o h = 2.310.1 Pm

RESONANCE PROPERTIES

1 / = 1.310.2 b
R' = 6.510.7 fm

J" = 1/2"

Eo (keV)

1.631 0.01
3.92i 0.05
4.7Si 0.06
6.2U 0.07
7.221 0.08
7.901 0.08

12.8 i 0.1
i3.9 i 0.1
17.7 ± 0.3
21.3 i 0.4

429.0 i 0.4
41.0 i 0.5
45.5 i 0.5
55.81
61.0
77.2
93.7

109.6
110.15
125.0
126.0
129.5
134.5
141.0
167.3
169.0
176.3
185.5
189.5

2gr

100

615

4870
1350
525

5000
5550
2925

300
3450
1800
2250
1250
£300
4950
2250
1650
2550

350
5250
1600

So = 5 .411.6

RESONANCE PARAMETERS

„ CeV)

i 20

± 75

i 400
i 150
i 150
± 750
± 750
i 300
± 75
t 450
± 150
i 300
i 250
±1050
± 750
± 450
± 150
± 300
* 50
i 600
± 200

Xftbn

J

0

1

<)

0
1
1
1
1
1
0
1
0

= 2.19

I

0

0

0

"0
1

"0
1

•o
•o
•o
•1
"1
"2

4

5n =

ry CeV)

.1010.02

.1410.06

.1010.02

.3210.12

.7210.18

.3610.06

.8610.20

.4 ±0.4

.1710.32

.1810.56
±1

10043.011.0 keV

2gr* (eV)

1.501

7.80i

28.6012
6.671
2.461

21.1613
22.4713
10.53H
9.801

10.42H
5.421
6.361
3.521

17.5U2
13.5012
5.99H
4.03±
6.20i .

.83± .
12.19H.
3.681 .

.32

.95

.35

.74

.70

.17

.04

.08

.25

.36

.45
85
70
92
05
20
37
73
12
39
46

1 2gf\,ryr
* Rohr et a I reported also inelastic widths in the energy range
from 29.15 to 189.S kev.

2t-5 8/32
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26 ^

THERMAL CROSS SECTIONS

<rT = 1.15±0.02 b

RESONANCE PROPERTIES

I T = 1.19*0.07 b

RESONANCE PARAMETERS

I" = 0* SPlbn = 0.31 SB = 6586.6*3.5 keV

Eo (keV) r r (eV) ~ ~~
~ 0.230 "0.0065*0.0011

0,359 "0.017 *0.005
2.82
6.16

10.5
19.2

_ _ _

B/33 26-6



THERMAL CROSS SECTIONS

Isotope Measurement Reference ftuthor

Fe™
Fe
Fese

Fe
Fe59

Fe
Fe
Fe*'
Fese

Fe
Fe
Fe
Fe
Fe5*
Fe59

Fe
Fe
FeSB

Fe

Fe"
peS4,S6.S7,S8

Fe
Fe
Fe
perpeS«,S6,S7

Fe
Fe
Fe
Fe
Fe
FeSB

Fe
p-
r ts

Fe
Fe

activation
activation
activation
pile osci.
activation
<r, 1.11 ev
pile osci.
activation
activation
reflection
diffraction
pile osci.
pulsed n
activation
activation
pile osc i.
reactivity
activation
<re
*•

pile osci.
pile osci.

local osci.
diffraction
pile osci.

<rm
pile osc i.
reflection
activation
capture

<rt
9.

JIN,34.2699(72)
JNE.21.35(70)
PRIVATE C0MM.(67)
66PAR1 S.I, 179(66)
66BERKLEV.33K66)
NP.61,381(65)
CEft-218S(61)
ftC,36.1588(61)
PRIVftTE COMM.(63)
RSI,33,916(62)
JPJ,17,(B111),I(62)
61BUCHftR,623(61>
ZET.m, 1037(61)
NSE.8,378(60)
NSE.8,378(60)-
JNE,12,32(60)
0P-207(57)
PRIVflTE COm. (56)
PR,91,151(53)
HPft.25,521(52)
JPR,13,333(52)
PR,88,<H2(52)
CR,?32,2089(51)
PR.83,1123(51)
PR,83,6<H(51)
PR,81,527(51)
PP5/fl,63,1175(50)
CR,231,1'»75(5O)
HPft,23,513(50)
PR,80,312(50)
PR.71,666(17)
PR.72,888(17)
PR,69,111(16)
PR,60,155(11)
PR,S7,976(10)
PRS/ft,162,127(37)

Steir,nes
Ryves
Fabry
Carre
Carter
Rayburn

Carre
Girardi
Girardi
Bally
Shu II
Bouzyk
Isakov
Lyon
Lyon
Tattersa11
Uade
Grimeland
Goldberg
Haenni
Longchamp
Pomerance
Grimeland
Havens
Pomerance
Shull
Colmer
Faragg i
Haenn i
Harris
Fermi
Seren
Co 1tman
Uhitaker
Beyer
Goldhaber

J

26-7 B/34



RESONANCE PARAMETERS

Isotope

Fe 5*
Fes«
Fe5 6

FeS6

F e . F e 5 * ' 5 6 ' 5 7

FeS7

Fe5*
Fe56

Fe
Fe.FeS6

Fe.Fe56

F e . F e 5 ' ' 5 6 ' 5 7

F e , F e s * ' 5 6 ' 5 7 ' S 8

Fe5*
Fe56

Fe57

FeSB

Fe.Fe 5 6

Fe 5 7

Fe 5 6

Fe
Fe 5 7

Fe 5 6

F e . F e 5 * ' 5 6 ' 5 7

Fe.Fe 5 6

Fe.Fe 5 6

Fe 5 6

F e . F e 5 * ' 5 6 ' 5 7

Fe 5 6

FeS 7

Fe.Fe 5 6

Fe.Fe 5 6

Fe5*
Fe 5 6

Fe
F e 5 '
Fe 5 6

Fe 5 7

Fe
Fe 5 7

Fe.Fe 5 6

Fe 5 6

Fe.Fe 5*
Fe.Fe 5 7

Measurement

fftr,

**rTanalysis
ff(y.n)

*t
f(y,n)
ffr(spectra)
Of(. spectra)
°t
?r(spectra)
?,

*i
tf
9t
vt

• »

ana 1ys i s
* i

vt

"i
<rt mov i ng

samp1e

ffy(spectra)

"t
<rt<rr

(rto-y

" • »

* t

*r
*t

*t

*t
r t
' t
<rt

*t

• t

' t

Energy
Range (keV)

3.1-39.0
0.23-19.2
27.9-135.5

27-110
0-187

27.7-269
7.8-52

11-73
SO0-2S0O

1.17
1.15

10.2-129
0.S3-102
7.82-52
1.15-129
1.63-10
0.23-10.1

1.15
29.2-189.5
512-1112
500-S16.1
3.9-15.5
71-212.7

1.15-28
1.2

1.15
1.15

1.17-221
22-50

12.7-27
0-1.2

1.18
8-507

28-615
1.15

7.25-117
28.3-189

6
1.18-10
3.9-6.1
29-106
8-85

92-101
113-119

Reference

PRIVATE Cttff.<72>
PRIVATE C0M1.(72)
PRIVATE COtti.(72)
Pfl/C,3,2475(71)
PR/C,3,2117(71)
PR/C,«.,!311(71)
AUJ,24,805(71)
AUJ.24.80S(71)
:<S£,12,28(70)
PR/C1, 973(70)
PL/8,28.656(69)
7OHEL5INKI.1,633(70)
70HELSINK1.2.815(70)
PR,178,1716(69)
PR.178,1716(69)
PR,178,1716<69>
PR,178,1716(69)
NP/n,132,129(69)
IP.227.1(69)
CHP,6,1S<68)
KFK-1000(68)
PR,151,912(68)
66PARIS,1,137(66)
6SftNTUERP,89(65)
PL,11,123(65)

PL,13,231(61)
0RNL-3778,61(61)
CR-1860(61)
PR/B,136,695(61)
PR/B,135.695(61)
PR,132,801(63)
AERE-PR/NP-6,15(63)*
AP,17,319(62)
flP,17,319(62)
RPI-(flTR),8(62)
flP,l4,387(61)
AP.14,387(61)
AP,11,387(61)
ZET,38,989(60)
ORNL-2610,19(58)
PR,108,414(57)
PR,102,1571(56)
ftNL-5551,55(56)
ftNL-5554.55(56)

Author

Slock
Block
Uynchank
SagIan
Garg
Jackson
K««ny
Kafwty
Clrlson
Chrien
flitmi
Ernst
Moii on
Kockenbury
Hbckenbury
Hochenbury
Kockenbury
Juli«n
Rohr
Chi en
Cierjaks
Goed
Rohr
Hoxon
Kuradyan

Block
Block
Garg
Hack!in
Hackl in
Ho ore
Moxon
Bowttan
Bowman
Russell
Bilpuch
Bilpuch
Bilpuch
Isakov
Miller
Hibdon
Gibbons
HIbifen
Hibdon

B/35 26-8



$1Co
mtm. c*ss$

ctass wtnm

a?Cc
C«U5S SECTtOffi

17*? fc

6.7*0.5

IS.?72 «r £ • !
110.10 *in "Co*.!

! a • 7/2"

Eo U

-0.502
0.1320*0.0005
1.38
2.85
3.98
4.322
S.01S
s.eo
6.38
8.05
8.75

*0.02
*0.01
*0.01
*0.006
*o.ooe
sO.Ol
iO.OI
10.01
*0.0!

i

2gT

5.77 s
0.0049
0.118 >
0.08 i

124 i
570

2.3 >
32.4 i
0.92 i

* t»
»C«H

IKS9WWOE

R' .
<D> •
So •

uecnuMjrir

• ~S»8v*1>.S4 f» U4j
• 10.60*0.70 U U3J

«W£*T!£S

7S.Stl.S b
3.3*0.4
1.4*0.2
3.8*1.6

Xflbn • tOO

C«V)

t 0.94
t 0.0010
i 0.026
i 0.0%
t S
t 25

t 0.4
t 1.2
i 0.40

j t

3
4 0

4 0
3 0

3 0

fa

A C

r, (*v)
(0.48)
0.48*0.04

(0.48)

-0.5
-1.0

'0.22*0.03
0.30*0.05

•0.32*0.05

Sn • 7491.6*1.4 k«V

29TJ (.V)

2.06
0.S01 i0.039
0.00013* .00003
0.0022 *0.000S
0.00013*0.0006
1.89 *0.08
8.05 *0.3S

0.0029 *0.005
0.36 *0.0l
0.0098 *0.0042

27-1
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2,
Co

78.76
79.39
81.46
82.46
83.14
84.06
86.29
88.35
89.05
91.51
92.70
92.78
94.80
95.11
96.94
97.63
96.30
100.28
101.64
105.33
106.63
108.63
110.05
110.95
111.40
112.12
113.21
114.11
114.67
116.44
117.26
118.63
119.40

60-

27Co

(k»V>

*0.30
10.31
10.32
10.34
10.36
10.36
10.36
10.36
10.37
10.37
10.38
10.38
10.38
10.39
10.39
10.40
±0.40
10.40
10.40
lO.S
*0.S
±0.5
i0.5
±0.6
±0.6
±0.6
10.6
±0.6
±0.6
±0.6
±0.6
1O.6
±0.6

10
280
2S8
SO
192
238
20

1300
30
30
380
2360
480
74
60
520
336Q
114
300
220
258
220
160
80
20
124
150
16

1060
100
680
1220
460

r. <•»>
i 6
t SO
t SO
i 16
i 50
i SO
i 10
1140
i 16
i 16
* 70
±180
i 70
1 14
i 14
±180
±460
i 20
i 50
± 40
± SO
i 40
i 30
i 24
± 10
± 20
1 30
i 10
±140
i 40
±140
±220
±100

J

4
H

3
4

<j

4
3
4
(3]

(3]
4
3
3
3
n

3

4
C31
C4J

* P» *

0
0

0
0

0

0
0
0
CO]

CO]
0
0
0
0
0
0
0

0
0

0

0
0
0

•V) ZaTS
0.036
0.99
0.904
0.17
0.666
0.821
0.068
4.37
0.10
0.099
1.25
7.75
1.56
0.24
0.19
1.66
10.72
0.360
0.941
0.678
0.790
0.667
0.482
0.24
0.060
0.370
0.446
0.047
3.13
0.29
1.99
3.54
1.33

<#V>

•0.021
•0.18
10.175
10.06
10.173
10.173
10.034
10.47
10.05
10.053
10.23
10.59
10.23
tO.OS
10.05
1O.S8
H.47
10.063
10.157
10.123
10.153
10.121
10.090
10.07
10.030
10.060
10.089
10.030
10.4S
10.12
10.41
10.64
10.29

THERMAL CROSS SECTIONS

ir, = 2.010.2 b

RESONANCE PROPERTIES

»» 4.3H.0 b



2,
CROSS SECTIONS „ „ „ . ,

* Sail! b

RESONANCE PROPERTIES

b
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MEfMAL CTOSS SECTIONS

isotope

Co"
Co4*
C o "
Co"
Co"
Co«
Co"
Co"
Co"
Co"
Ca«e

%iCo"
^J!Co"
Co«CollCollCo 5 i

Co«
Co"
Co 5 9

Co"
Co"
Co"
Co"
C o«
Co"
Co 5 9

Co"
Co 5 9

Co 5 9

C o«
Co"
Co"
C o«
Co"
Co 5 9

Co"
Co"
Co"

Htasurevwnt

depletion
burn up
puUtrf n
polarisation
activation
activation
activation
activation

pile occi.
activation

activation

pile osci.
activation
activation
pile oici.
activation
polarization
activation
pulsed n
activation

pile osci.
activation
diffraction
activation
activation
activation
pile osci.

activation
pi le osci.
local osci.
diffraction
activation
pi le osci.
pi le osci.
activation
rt

Reference

JNEt26«493t72)
0nV8.32,32*i3«?i>

Wl,!95»96t<69)
RCftf §j*S5 (68)
flE*?*1.339(88)
cIp»%je,>«J32S(68)
PRIVATE tS)ft!.(67)
. ̂ sf.,«|i(»!y(CS)»
S3ft*3!S,>' ,4/9(66)
IN-102*. 3S)

NSE,'f^e?(66)
(XML-%7S,l6(6<t)
2FKmtoi-23i6H )
AERE-R-It 11 (64 )
mS,6,<i20(63)
KE,6,336(63)
PR,129.769(63)
PR,130,1907(63)
]00-!67<KK62)
NSE.9.132(6I)
6OVIENNA,63(6O)

JNE,12,32(60)
NUK,2,2SS(60>
PR,110,1333(58)
ZP,149,215(57)
CJP.31,903(53)
CJC.31.39K53)
JPR,13.171(S2)
PR,87,487(52)
Pft.83.1059(51)
CR.232.2069(51)
PR.83.6m (51,
PR.81,527(51)
PR.82,553(51)
PP5/ft,63,1175(S0)
PR,80,3M2(50)
PR,72,888(<t7)
PR,71,174(i/)
PR5/ft,162,127(37)
PR,48,265(35)

ftothor

ilemer
Elgart
Silk
Ito
K<»
KonoWav
Herritt
Oawora
Ctnce
Carrs

Vaninbrouhx
Halper in
Huttel
Taylor
Hogg
huttel
Keisch
Scheraer
Hogg
tieadovs
ftaier-

Leibnitz
Tattersal 1
Uolf
Roth
Houternans
Brown
Moss
fti1 loud
Bernstein
Ocutsch
Grineland
Ponerance
Shull
Vaffe
Co Inter
Karr i s
Serert
Uu
Goldhabcr
Dunning
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RESONANCE FMKttCTERS

isotop* i

Co"
C o " .
C o 5 * )
C o * * i
C o " ,
C o " <
C o * * «
C o 5 * <

C o 5 * •
C o 5 * <

C o 5 * ,
C o 5 * .

C o 5 * .
C o 5 * .

Co5* i
C o 5 9 «
Co5* i
C o 5 * .
C o 5 * «
C o 5 * «

Energy
n«*sur*»tnt Rang* CfttV)

», .132-130.
rt 0.132
ncti«»tion 0.132
»et:v»tioo O.f32
r, 0.132-119
», 4.318-27.3
rt 1.38-76.95
r. 1.381-16.8
r, 0.S32-IQ0.60
rtr,Cip«ctr») 0.132
r. 0.132-16.6
r. 0.132
rt 4.2-5.0
tt 4.9-30.
rt 0.132-30.
r. 4.7-28.3
rt 0.132
rt 0.132
rt 0.132
rt 0.132
rt 0.132

R«fcr«nc*

PRIVATE COIN.(72)
h5T,7,7(7Cl>
69H0NTREft!.,365(69)
MEC/TH-4li6(68>
NP/A,102.«02(67>
PRIVATE CDWI. (66)
6SAHTUERf>,86(6S>
65ftNTl€R?,88(6S)
CR-I86O(64>
NSE,17.319(63)
AERE-PR/MP-4(62)
BftP,6,274(60)
BftP.5«4t|9(60>*
Bft?,4,43(S9)
ra(lll.288(S8>
Pfl,106,110(57)
KAPL-1084(54)
P8,95,476(54)
PRS/A,2IS,278(S2)
Pft.83.1123(51)
PR.75,1508(49)

Author

G»rg
Nikaj > M
Stroud
U»IJ
Korgtnsttrn
Garg
Kergtnstcro
HoNon
Giro
J«in
KOXOA
Block
Good
Hi 1Itr
Cot*
flarshah
Gaerttnir
Scidl
Harrison
Havtns
Said)
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THERM*. CROSS SECTIONS

»- * 1.H3*0.16 b
9t = 17.3*0.5 b
»eob = >0.3*0.1 fm

RESONANCE PROPERTIES

Ir = 2.2±0.2 b
RJ = 7.3*0.4 fm
So = 2.9±0.3

58 Mi
THERMAL CROSS SECTIONS

<rr = 4.6*0.3 b
9t = 26.0±0.3 b
<r« = 0.68±0.36 mb
<rt = 30.4±0.4 b
»eoh = lt-^^O.l fm

RESONftNCE PROPERTIES

1 / = 2.2±0.2 b
R' = 7.5±0.5 fm
<D> = 3.0±0.3 keV
So = 3.U0.8

RESONftNCE PflRflMETERS

Zftbn = 67.88 S., = 8999.3±1.0 keV

Eo (keV) grn CeV) J I f\ CeV) qV° CeV) 3V
l
n (eV)

-28.5 ±5.0 U2 0 9.0 ±0.6 98.0 ±5.4
6.89 m *0.022±0.003

13.3t±0.03 £13 "0.39 ±0.05
13.66±0.0<» t l ] "0.57 ±0.05
15.50±0.0<« 1200 ± 100 1/2 0 2.1 ±0.7 9.6H±0.80
19.03i0.05 [1] "0.07 ±0.01
20.0t±0.05 C 1 J "0.22 ±0.03
21.16±0.05 Cl] "0.56 ±0.06
26.08*0.07 t l ] "0.25 ±0.05
26.67*0.07 [1] "0.70 ±0.07
32.36±0.08 C3/2J [1] "1.38 ±0.15
34.24±0.08 U3 "0.65 ±0.08
36.12±0.09 CH "0.86 ±0.10
39.59±0.10 CU "0.66 ±0.15
<»7.8 *0.2 [3/2J tlJ "1.3 *0.2
52.0 ±0.2 C3/2] [1] "1.5 ±0.3
51.7 ±0.2 m "0.30 ±0.10
58.6 ±0.2 [11 '0.52 ±0.15
60.1 ±0.2 CD "O.tt
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5 8 . . .

2 8Ni

£0 (keV)

61.8
63.0
66.1
68.8
69.8
78.0
81.1
83.1
89.8
92.3
91.5
97.0

102.1
105.3
107.7
110.7
117.5
120.3
125.0
137.5
110.5
117.5
159.5
169.0
183.5
193.0
207.0
215.0
231.0
213.0
217.5
270.0
278.0
286.5
303.0
325.0
331.5
313.5
31S.0
357.5
367,0
378.5
387.5
391.0
117.0
126.0
126,5
151.5
161.5
192.5
195.5
507.0

±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.3
±0.3
±0.3
±0.3
±0.5
±0.3
±0.3
±0.3
±0.5
±0.7
±0.8
±0.8
±0.9
±1.0
±1.1
±1.2
±1.5
±1.5
±1.3
±1.8
±1.8
±2.0
±2.0
±2.0
±2.0
±2.0
±2.5
±2.5

9f\,

3600

110

1100

700
1760
3160

175
6000
750
250

3500
6800
260

6000
250
360

6000
2000
215
750

2000
621
565

1500
113
250
113
500
750

5000
1830
8000
3000
750

2000
2000
2000

CeV)

± 200

± 10

± 200

± 200
± 200
± 500

±1000
± 220

± 500
±1200

± 100

J

1/2

1/2

1/2
1/2
1/2
1/2

1/2
1/2

1/2
1/2

1/2
1/2

1/2
1/2

1/2
1/2

1/2

1/2

1/2
1/2
3/2
1/2
1/2
1/2

1/2
1/2

I

ID
0

CD
cn
cn
cn
cn
0

en
cn
cn
cn
cn
en
0

cn
cn
0
0
0
0

>o
0
0

>o
0
0

>o
0
0

>o
0
0

>o
0
0

>o
>o
0

>o
0

>0
>0
0
0
1
0
0
0

>0
0
0

•o
3

•o
•o
•o
•o
•o
3

•o
•o
"0
•o
" 1 .
" 1 .
3.

• 1 .
"0 .
3.
3.

f \

.71

.2

.36

.21

.16

.12

.73

.5
15
17
9
5
0
8
5
3
8
3
2

CeV)

±0
±0

±0

±0

±0
±0
±0
±0
±0
±0.
±0.
±0.
±0.

.15

.8

.03

.7

2
1
2
1
8
3
3
6
6

gf° <*

11

0

1

1
1
9

15
1

7.
11.

)2.
0.

11.
3.

1.
3.

2.

0.

1.
7.

12.
1 .
1.

2.
2.

,31±0

.38±0

.27±0

98*0.
75±0.
2 3 * 1 .

02±2.
82±0.

97±1.
95±2.

18
51

55
79

36
51

51

11

20
71

25
15
10

81
81

V) gTj (eV)
•

.60 ;

.11 j

61 li

57 :
51 :;
33 ;

50 !
51 I

11
61 :

•

i.

5.2 |
r
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58

28 Ni

Eo Ck.V) T , CeV) gT° C,V> gT«

522.5
530.0
S11.0
551.5
559.5
571.0
588. S
600.0

59. . .

[BxlO'yr]

750
130
610

1190 *
1260

10000
2500
6000

1/2

300 1/2

1/2
1/2
1/2

THERMAL

0
>0
>0

1
>0
0
0
0

CRO!

1.01

13.23
3.26
7.75

3.3

<rr = 92±1 b
r« = 12*2 b

RESONANCE PROPERTIES

Iy = 138±8 b

RESONANCE PARAMETERS

J" = 3/2'

Eo CkeV)

.203101.00005

2g!\, (eV)

7.88*0.231

J

1

t

0 3.

(eV)

1±1.0

= 11387.5*1.7 keV

2gr<> (eV)

0.518*0.015
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>
THERHAL CROSS SECTIONS

<rt = 2.8±0.2 b
if, - l.OtO.l b
<rt = 3.8t0.2 b
» e o h = 2.810.1 fm

RESONANCE PROPERTIES

I, = 1.510.2 b
R' = 6.710.3 fm
<D> = 3.810.6 keV

So = 2.410.6

RESONANCE PARAMETERS

1" = 0* ZAbn = 26.23 5n = 7 8 1 9 . 5 H . 0 keV

Eo (1keV)

1.29310.009
2.25710.009
5.53

12.23
12.5
13.62
23.88
28.47
28.60
29.47
30.24
33.03
33.3
39.5
43.0
47.6
49.8
50.9
51.5
56.0
56.7
65.42
71.5
73.3
78.3
80.0
82.0
84.9
86.3
87.9
89.9
91.6
93.9
97.5
99.2

10.02
iO.O3
tO.!
10.03
1O.O6
10.07
tO. 10
±0.08
10.08
10.08
10.1
tO. 1
10.1
tO.l
±0.1
10.2
10.2
tO.2
10.2
10.16
10.2
10.2
10.2
10.2
tO.2
10.2
10.2
10.2
10.3
10.3
10.3
10.3
10.3

gr.

2660

850

90
-10

500

110
80

330

1000

(eV)

1

t

t

t

1
1
1

1

100

100

30

150

40
40
25

200

J

3/2

1/2

3/2

1/2
1/2

3/2

1/2

£1/23
C3/2]
1/2

1/2

I

en
en
en0
en
1

en0
enCl ]

1

en
0
1

en
1
1

en
en
0

en
en
en
en1
1
0

en
en
en
en0
en

(eV)

•0.000310.0001
•0.065
"0.056
•0.11

3.3
"0.11
"0.78
"0.15

1.1
"0.09
"0.35
•0.34
•0.20
"0.49

1.3
0.9

"0.26
•0.11

0.20
'0.44
2.1

"0.36
•0.48
•0.23
•0.33
•0.22
0.20

•0.64
•0.17
"0.25
•0.48

1.0
•0.92

tO.007
10.009
tO.02
tO.3
10.03
10.10
10.05
10.1
10.02
±0.06
10.06
tO.03
10.08
10.3
±0.2
10.04
10.02

tO. 06
10.09
10.3
10.07
10.09
10.04
10.07
±0.05
±0.04

±0.13
±0.04
10.05
10.10
±0.£
±0.20

grj (eV) gTi (eV)

23

5

0,

1.

1.

3.

.7910.89

.0210.S9

.4310.15
-0.49

,9610.59

1.61
.1210.09

2010.64
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60

2* Ni

Eg (kcV)

566.0
580.3
588.5
594.8

260
250
500

2500

1/2
1/2
1/2

>0
0
0
0

0.33
0.65
3.24

THERMAL CROSS SECTIONS

<rT = 2.5*0.8 b
?, = 9.6*2.0 b
<r. = 0.047±0.021 b
<rt = 12.1*0.8 b
»coh = 7.60*0.06 f»

RESONANCE PROPERTIES

IY
e = 1.6±0.4 b

R' = 6.4*0.3 fn
<D> = 0.79*0.10 keV
So = 3.0*0.8

RESONANCE PARAMETERS

61

2a Ni

I" = 3/2"

Eo (keV)

1.35*0.01
2.35*0.01
3.14*0.01
3.30*0.01
6.36*0.01
6.47*0.01
7.15*0.02
7.55*0.02
8.73±0.02
9.91t0.02

10.20*0.03
10.90±0.03
11.4 ±0.03
11.8 ±0.03
12.64*0.03
13.60±0.03
14.02±0.03
14.45*0.04
15.38±0.04
16.70±0.05
16.60±0.05
17.83*0.05

50
225

7

90
76
13

600

140

n ( e V )

± 6
* 20

.5± 2.5

± 10
* 5
± 3

* 20

* 10

ZAbn

J

1
2
2

2
2
1

1

1

= 1.19

I

0
0
0

en
en

0
0
0

en
en0
en0

5 - =

P t <eV)

•0.48*0.060

"0.17*0.04
"0.96±0.12

•0.70±0.20
2.5 ±0.4
2 .3 ±0.6
2.6 ±0.8

"0.18*0.06
•0.38*0.10

1.7 *0.4
1.6 ±0.4
3.1 ±0.5

•0.60*0.06
"0.34*0.08

2.2 ±0.4
"0.28±0.08

1.6 ±0.5

10596.6*1.4 keV

2gT2 (eV)

0.59 ±0.07
2.59 ±0.23
0.080±0.027

0.80 ±0.09
0.65 ±0.04
0.11 ±0.03

4.64 ±0.15

1.05 ±0.08
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41 NiM NI

18.83i0.05
20.25t0.0S
20.50t0.05
21.3St0.05
24.1210.05
24.6210.06
25.1210.06
25.96i0.06
26.45t0.06
27.1010.07
27.65i0.07
28.21i0.07
29.1U0.07
30.64t0.08
31.1310.08
31.8310.08
32.70t0.08
33.68t0.08
37.13t0.09
41.3410.10
43.2510.11
43.6U0.ll
45.49*0.11
46.16tO.12
S0.51i0.12
53.3010.13
54.81*0.14
56.49*0.14
58.16*0.IS
64.0710.16
65.8710.16
68.7710.17

2gTB d

90 *

97 *

6.3*
310 *
19 t

570 *
12.5*

265 *
SO *
180 *
ISO i
12.5*
37.5*
SO i
40.5*
100 t
176 *
142 i
149 i
133 *
68 i

eV)

10

8

5.0
20
10
40
7.5

25
10
20
20
10.0
17.5
6
6.0
9
13
14
13
15
6

1790 1225
1375 1625

J

2

1

2
1
2
1
2
2
1
2
1

2
1
1
1
2
1
2
1
2
2
2

I

0
[13
tl)
(01
Cll
0

m
en
m
m
m0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0.9 *0.3
•0.1810.06
•0.2210.06
•1.7610.40
•0.7210.18
1.4 10.3

•0.50i0.12
•0.48t0.12
•0.3610.10
•0.40i0.10
•0.8010.20
3.0 H.0
2.4 i0.4

2.8 tO.S
3.0 10.5

2gT* <«V5

0.66 10.07

0.6? ±0.05

0.038*0.030
1.82 tO. 12
0.11 10.06
3.23 *0.23
0.07010.042
1.47 10.14
0.27 ±0.05
0.93 tO.10
0.74 10.10
0.050*0.048
0.18 ±0.08
0.23 ±0.03
0.19 10.03
0.45 tO.O4
0.76 10.06
0.61 tO.06
0.63 10.06
0.55 tO.06
0.27 ±0.02.
6.97 10.09
5.24 ±2.38
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I" =

THERMAL CROSS SECTIONS

ry * 14.2*0.3 b
W% * 9.5*0.4 b
*t * 23.7*0.5 b
»eoh « -8.7±0.2 f»

RESONANCE PROPERTIES

Ir = 6.8±0.2 b
R' = 6.2±0.3 f»
So = 2.9*0.7

RESONANCE PARAMETERS

ZAbn = 3.66

62

28 Ni

6837.7*1.0 keV

Eo (keV)

4.54*0.05
42.87*0.01
56.91±0.02
77.23±0.03
78.42*0.04
94.7 ±0.02
105.65*0.03
137.5
149.3 ±0.1
188.2 ±0.2
214.7 ±0.2
229.5 ±0.04
242.2 ±0.08
259.5
272.5
280.5
286.0
297.0
299.5
304.0
315.5
319.0
323.0
327.0
344.2
352.0
356.2
364.0
374.5
382.5
388.5
401.5
403.3
420.3
423.0
433.0

1600
340
56
70
48

2500
4600
127
140
90
190

6250

780
113
333

4800
1500
200
500
800
238
375
580

5500
7500
279

2000
194
250
1250
4500
1500
392
8J3
1500
6500

(eV)

±160
* 10
* 4
* 7
± 7

*IOO
*200

* 20
* 20
± 20

* 60
± 40

±200
±500

J

1/2
1/2

1/2

1/2
1/2

1/2

1/2
1/2
1/2

1/2
1/2

1/2

1/2
1/2

1/2

1/2
1/2
1/2
1/2

1/2
1/2

1 Tr (eV)

0 0.76*0.12
0

m0
en
0
0

>o0
0
0
0
0
>o
>o
0
0
>0
>0
0
>0
>0
>0
0
0
>0
0
>0
0
0
0
0
>0
>0
0
0

gr» <eV> gT» CeV)

23.75*2.29
1.64*0.05

2.5
0.25*0.03

1.4
8.12*0.33
14.15±0.62

0.36±0.05 :

0.2U0.05 ;
0.41*0.04
13 05*0.17
1.58*0.08 i

9.06*0.38
2.81*0.93 '•

1.45

9.62
12.78

1
3.35 j

0.41 1
2.02 I
7.22 j
2.37

2.31
9.88
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62 Mi
28 N l

gTo (eV) J t T t CeV) gTj (eV) gTj[ <»V>

111.0
119.8
150.0
158.0
161.8
175.0
180.0
188.5
193.5
198.0
S08.5
515.5
S22.0
529.0
535.5
539.0
551.0
568.5
571.8
S81.0
563.5
590.5
599.5

350
250
236
500
550
1500
321

1000
931
1500
500
115
390
1690
1390
2000
675
313

1000
500

10000
2000
905

1/2

1/2

1/2

1/2
1/2
1/2
1/2

3/2
1/2
1/2

1/2
1/2
1/2
1/2
1/2

0
>0
>0
0

>0
0

>0
0
1
0
0

>0
>0
1
1
0

>0
>0
0
0
0
0
1

oTii

0.71

2.18

5.72
2.8

2.13
0.70

1.7

2.72 I
5.29
0.66

13.09
2.60

0.66 ,*.
13.09

„..
2.2

,]00 , THERMAL CROSS SECTIONS

<r, = 23*3 b

— -I

28-9 B/50



0*

THERMAL CROSS SECTIONS

rr = 1.49*t».O3 b C2.520 hr 6 S N ; J
» e o h = -O.3BiO.O7 f t .

RESONANCE PROPERTIES

I- = 1.1*0.2 b
R' = 6.4*0.1 fm
So = 1.3*0.1
S. = 0.6*0.3

28'

RESONANCE PARAMETERS

Stftbn = 1 .08 = 6837.7*1.0 keV

Eo (keV)

9.52
It.3 ±0.2
25.8 ±0.1
31.8 ±0.1
33.8U0.0M
62.4 ±0.1
82.8 ±0.1
106.52*0.08
129.32t0.03
111.5 ±0.1
118.8 ±0.1
155.0 ±0.1
163.2 ±0.1
177.7 ±0.1
191.0 ±0.2
205.3 ±0.2
211.7 ±0.3
219.8 ± .1
226.9 ± .3
231.951 .01
237.9 ±0.1
255.7 ±0.3
269.7 ±0.1
283.5 ±0.1
298.0 ±2.5
308.5 ±2.5
327.0 ±2.5
333.0 ±2.5
310.2
360.3
36S.0
371.5
383.0
389.0
392.5
395.5
407.0

2900

8900

110
1100
170
80

3950
160
470
110
60
90
30
120

3770
320
170

2210
350
1000
1500
597
250
500
728
1857
1318
1597
6000
235
815
2020

(eV)

±500

±500

* 30
* 50
* 20
* 20
±100

a
j

i

t 20
t 30
t 30
t 20
t 20
t 20
t 30
t 90
b 40
± 10
* 90
* 70

J

1/2

1/2

1/2

1/2
1/2
1/2
1/2

1/2

1/2
1/2
1/2

1/2
1/2
1/2
1/2

1/2
1/2

[3/2]
13/23
[3/23
1/2

C3/2J

1 Tr CeV)

M . 7 ±0.2
0 .76* .15

0

>0
0
>0
0
0
0
0

m0
>0
0
0
0
>0
>0
0
0
0
0
>0
0
0
>0
1
1
1
0
>0
>0
1

gr» CeV) grj (eV)

21.25 *1.18

18.40 *2.72

3.89 ±0.11

0.21 ±0.05
10.04 ±0.25
0.40 ±0.05
1.12 ±0.07

0.13 *0.04

0.064*0.043
0.25 ±0.06
7.83 ±0.19

4.26 *0.17
0.66 ±0.13
1.83
2.70

0.43
0.86

7.6
5.3

9.62

7.4

B/51 28-10



64 Ni
28 N l

65

28

(eV) ] I r y <eV) gTj <eV> gT»

420.6 6000 1/2 0 12.33
45S.5
459.5
466.5
470.0
479.0
483.0 5000 1/2 0 7.19
499.5
503.0
519.0
523.0 1000 1/2 0 1.38
536.5 10000 1/2 0 13.65
541.5 1670 C3/2] 1 4.5
5S2.0 2000 1/2 0 2.69
565.0
576.0 4000 1/2 0 5.27
583.0 300 1/2 0 0.39

759
6000
560
1100
995
535
1090
5000
535
766
477
1000
10000
1670
2000
900
4000
300

1/2
11/2]
[3/2]
[1/2J

d/2]
1/2

1/2
1/2
[3/2]
1/2

1/2
1/2

>0
0
1
1
1
>0
1
0
>0
>0
>0
0
0
1
0
>0
0
0

THERMAL CROSS SECTIONS

<rt = 24.3±2.0 b

RESONANCE PROPERTIES

I r = 11*2 b

L !
28-11 B/52



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

N i S 9

N i "
N i "
N i "
N i «
Ni

N;«
Ni65

N;SS

N;
N;6t.61

N;,N;S8

N i "
Ni 6*
Ni

Ni 6 5

N i "
Ni
Ni

N;S8,60.61,62.61

Ni
Ni
NitN;S8.60.6Z

Ni
Ni
Ni
Ni
NitNiS8.60,62

Ni
Ni
Ni
Ni
Ni
Ni
Ni
Ni

pile osci•
pile osci.
radiation balance

vr moxon rae
activation
activation
act i vat Ion

mass spectrometry
activation
diffraction

<rt l.i't ev
mass spectrometry
activation
pile osci.

activation
mass spectrometry
mirror reflections

't
pile osci.
pile osci.
I oca I osc i.
<rt diffraction

pile osc i.
pile osci.
diffraction

KAPL-3979(72>*
PRIVATE COffli.(72)
KAPL-3980C72)
ARI,22,777(71)
ftNS,l<t,168<71)
NIM,85.83(70)
JNE,21.35(70)
NrtP,9,662(70)
JIN,32,2839(70)
ftNS,13,557(70)
JIN,31,12<»1(69)
0RNL-13f3.71(68)
PR,156,1225(67)
PRIVATE C0MM.(65)
NP,61,381(65)
PR,125,1619(62)
USE.8,378(60)
JNE,12.32(60)
ZP,152,106(58)
PRIVATE C0I111. (58)
CJC,3t,m2(56)
PR.96,1297(51)
PR,91,f51(S3)
PR.88,112(52)
CR,232,2089(51)
PR,83.611(S1)
PR,81,527(51)
PR,63,379(51)
PR,77,575(50)
PPS/A.63,1175(50)
PR,80,312(50)
PR,79,395(50)
PR.71,666(17)
PR,69,111(16)
JPJ,21,569(12)
PR,60.155(11)
PR,57,976(10)
PRS/A,162,127(37)
PR,50,133(36)
PR.18,265(35)

Eiland
Kirouac
Kirouac
Barnes
Kang!laski
Malik
Ryves
Serment
Sims
Ueitman
P i naji an
Emery
Sidhu
Ooi1'nitsyn
Rayburn
Horrocks
Lyon
Tattersall
Munnich
Schuman
MCMLI 11 en

Allen
Goldberg
Pomerance
Grimeland
Pomerance
Shull
Ueiss
Bendt
Colmer
Harris
Koehler
Fermi
Co 1tnan
Kimura
Uhitaker
Seyer
Goldhaber
Hitchell
Dunn i ng

i L*
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RESONANCE PARAMETERS

Isotope

N i "
N i S 8

N i "
N i 6 1

N i 6 *
N i s e

N i 6 0

N i 6 1

N i S 9

N i S 9

N i 6 2

N i 6 *
N i 5 8

N i 6 0

N i "
N i 6 '
Ni
N i 5 8

N i 6 0

N i 6 2

N i 6 1

N i 6 0

N i 6 1

N i 6 0

N i 6 1

Ni S B

N i 6 0

N i 6 1

N i 6 2

N i 6 *
Ni S B

N i 6 0

N i 6 2

N i 6 *
N i 6 1

N i 5 8

N i 6 0

N i , N i S 8

N i 6 2

Energy
Measurement Range (keV)

<rt 4 .6
<rt<rT 15
<rtirt 4 .6
<rt<rr 1.35-21.3
<rt<ry 14.3-82.8
<rr 13.3-125
<rt 12.2-162
<ry 7.2-69
<rt 0.203

0.203
<rt 42.9-288
<rt 14.3-284
<rt 15.3-110.7
<rt 12.5-194.6
<rt 12.9-288
<rt 14.3-283.5
<rt 32.2-333
<rt 0-207
<re 12.4-196
<rt 4.5-149
<r(y,n) 11.6-19B
<rt<rr 1.3-340
<rt 7.2-69
<ry 12.5-66
<rY 7.2-37
<ry 6.9-124
<rr 1.3-97
<ry 1.4-90
o-Y 2 .3 -4 .6
<ry 9 ,5-83
<rt 107-600
<rt 97-594
<rt 94-600
<rt 105-583
<rt 7.0-48.4
<rt 0-207
<rt 14.5-199
<rt 65

4.2

Reference

PRIVATE C0nn.(73)
AERE-PR/NP-18,4(72)
AERE-PR/NP-18,4(72)
PRIVATE COIW.(72)
PRIVATE COMM.(72)
PRIVATE C0MH.(72)
PRIVATE C0MM.(72)
PRIVATE COMn.(72)
KAPL-3980(72)
PRIVATE COnn.(72)
KFK-15I7(72)
KFK-1517(72)
KFK-1271/3(71>
KFK-1271/3(71)
KFK-1271/3(71)
KFK-1271/3(71)
PR/C,3,2447(71)
PR/C,3,2447(71)
PR/C,3,2447(/1)
PR/C,3,2447(71)
PR/C4,1314(71)
NP/A,163,592(71)
70HEL51NKI,1,619(70)
70HEL5INKI,1,633(70)
70HEL51NKI,1.633(70)
PR,178,1746(59)
PR,178,1746(69)
PR,178,1746(89)
PR,178,1746(69)
PR,178,1746(69)
AP,37,367(66)
AP,37,367(66)
AP,37,367(66)
AP,37,367(66)
PR,151,912(66)
AP,14,387(61)
AP,14,387(61)
ANL-549B,52(55)
ORNL-1496,14(52)

Author

Good
Axmann
nxtnann
Block
Block
Froehner
Froehner
Froehner
Kirouac
Kirouac
Spencer
Spencer
Beer
Beer
Beer
Beer
Garg
Garg
Garg
Garg
Jackson
Stieqlitz
Cho
Ernst
Ernst
Hockenbury
Hockenbury
Hockenbury
Hockenbury
Hockenbury
Farrell
Farrel1
Farrell
Farrelt
Good
BiIpuch
Bilpuch
H i bdon
Pawlicki
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29Cu
THERMAL CROSS SECTIONS

»„ = 3.79±0.03 b
5, = 7.9±0.2 b
<rt = 11.7±0.2 b
»co(, = 7.63*0.04 fm

RESONANCE PROPERTIES

I7 = 3.2±0.3 b
R' = 7.U0.2 fm
So = 2.1±0.4
S, = 0.3±0.2

UNftS5IGNED RESONANCES

<eV) agrj; CeV)

O.tOO 0.00019± .00005 0.011
2.211
2.319
2.851
3.3<M
3.498
3.583

5.250
6.290
7.009

0.029f
0.0179
0.046
0.038
0.036
0.029
0.038
0.030
0.067
0.036

±0.0032
±0.0021
±0.005
*0.004
±0.004
±0.003
±0.00S
±0.005
±0.010
±0.006

0.051
0.029
0.054
0.036
0.031
0.024
0.023
0.014
0.024
0.012
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63

29Cu
THERMAL CR0S5 SECTIONS

I" = 3/2"

E o (keV)

Bound level
0.577*0.001
0.650*0.001
0.806*0.001
0.996*0.002
2.038*0.003
2.642*0.004
4.39310.004
4.85210.004
5.387*0.005
5.819*0.006
6.840*0.007
7.086*0.008
7.565*0.009
7.930*0.009
8.350*0.010
9.190*0.012
9.930*0.013
10.840*0.915
12.530*0.020
13.170*0.020
13.710*0.022
15.090*0.025
15.820*0.027
16.320*0.028
17.880*0.033
16.035*0.033
20.806*0.040
20.900*0.042
21.050*0.043
21.124*0.043
21.619*0.044
22.672*0.04S
23.204*0.049
23.487*0.049
24.765*0.052

2gr,

1.08

•v
» « •

* 4.
= 5.
= K
. = e

,5*0.1
,7*0.3
).2*0.
>o72*0

b
b
3 b
.15 f«

RESONANCE PROPERTIES

I
<D>
50

= 4.
= 0.
= 2.

9*0.4
62*0.1
4*0.6

b
D7 keV

RESONANCE PARAMETERS

ZAbn =

, (eV)

*
0.0123*
0.0050*
0.0166±
31.9
5.1
3.88
10.5
44.6
11.7
0.14
0.98
12.0
110
4.54
58
72.0
70
11.0
92.4
25
14.5
17.7
13.9
60
37.2
1.5

88.4
3.6
76.5
5.2

120
1.4
2.4
94

*
*
±
±
±
±
*
±
±

0.04
0.0003
0.0004
0.001
1.0
0.2
0.10
0.3
1.5
0.7
0.04
0.40
0.5

±10
±
±
*
±
±
±
±

*

*
±
i
*
*
t
*
±
*
*
*

0.20
6
3.5
4
1.0
2.5
5
1.5
0.5
1.4
3
1.8
0.5
9.0
1.6
7.6
2.0
6
0.8
1.0
5

J

2
1

1
2
1
1
2
2

(1)
1
2
1
2
1
2
1
2
1

[2]
(21
1
1
2

2

1

2

2

69.1

I

0

0
0
0
0
0
0

0
0

0
0
0
0
0

0
0

0
0

0

0

0

f\ (eV)

0.520*0.040
0.350*0.100

0.57 *0.07
0.S8 10.05
0.68 *0.07
0.62 ±0.06
0.44 *0.05
0.46 10.04

0.40 10.04

0.68 *0.06
0.42 ±0.04

0.75 ±0.09

0.40 ±0.11
0.51 ±0.06
0.57 10.07
0.56 ±0.08

Sn = 7916

2gTS

0.045
0.00048

.1*0.8 keV

(eV>

±0.002
* .00001

0.000176* .014-3
0.00053
0.71
0.099
0.059
0.151
0.618
0.153
0.0017
0.012
0.136
1.23
0.050
0.61
0.722
0.67
0.098
0.80
0.21
0.12
0.141
0.109
0.45
0.277
0.010
0.61
0.025
0.S3
0.036
0.80
0.0092
0.016
0.60

* .00003
*0.02
10.004
10.002
10.004
10.020
10.009
±0.0005
10.005
10.006
10.12
10.002
10.06
10.035
10.04
10.009
10.02
*0.04
±0.0!
10.004
10.011
10.02
10.013
10.004
10.06
10.011
10.05
10.014
*0.04
10.0053
±0.007
10.03

I
'F
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63

29

1.16
0.010
0.55
1.35
0.009
0.27
1.78
1.61

*0.1t
10.005
10.12
±0.11
10.005
±0.03

Eo CkeV) 2gTn CeV) J < r, (eV) 2gT« f«V)

25.61Bi0.0S6 333 ±23 i
25.77910.057 1.6 ± 0.8
26.<t<t7±0.060 90 ±20 1
29.359i0.059 231.1 U6.t 1
30.285i0.073 1.6 i 0.8
31.205±0.077 t8 i 5 2
33.t00i0.08t 325
36.200i0.095 308

•39.89 i .09
"tO.06 i .09
"tO.28 i .09
"tO.63 i .09
"tO.75 i .09
"t2.03 ± .10 260 Cll 0 -3
•t2.55 i .10 680 t i l 0 3.3
"tt.06 ± .11
"tt.85 i .11
"t7.7t i .11
•t7.78 i .11
"50.37 i .12
"53.16 i .13
"S3.t3 i .13
•53.83 ± .13 (11
"55.00 ± .13 [2J
"5S.t2 i .13 [2}
•56.35 ± .13 [11
"56.86 i .It
"57.67 ± .It
•58.85 ± .It m
"59.20 i .It
"S9.51 i .It
•59.91 t .It
•60.39 i .It
"63.29 * .15
•63.6t i .15
•65.05 i .16
•65.23 ± .16
"66.51 * .16
•67.07 * .16
•67.82 i .16
•69.78 ± .17
•71.30 ± .17
•72.97 i .17
•73.72 ± .17
•7t.71 i .18
•76.05 i .18
•78.01 i .18
•79.20 ± .19
•81.70 t .19 C21
•83.76 i .20 m
•90.13 i .22
•91.t6 i .22
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63

29Cu

E o (keV) <eV> teV) 2gT° C«V>

•92.S2 s
•95.00 i
•96.28 >
"97.09 J
101.66 i
102.36 ̂
104.16 i
105.fi 1
107.89 i
109.21 i

i .22
t .23
t .23
t .23
> .24
! .24
t .25
.25
.26
.26

" 3sctopic assignment ard analysis carried out by NNCSC.

65

29Cu
THERMAL CROSS SECTIONS

<rr = 2.17*0.03 b
ff, = 15.5±0.4 b
<rt = 17.7*0.4 b
a c o h

11.09*0.19 fm

RESONftNCE PROPERTIES

I, = 2.4*0.3 b
<D> = 1.0*0.2 keV

I" = 3/2-

E o (keV)

Bound 1eveI
0.229*0.001
1.363*0.002
2.528*0.004
3.913*0.006
4.486*0.006
6.448*0.007
7.604*0.009
7.879*0.010
8.360*0.010
9.775*0.010
12.130*0.018
13.192*0.020
13.617*0.022
14.230*0.023
I6.060i0.027
19.895*0.037
21.921*0.044

So = 1.5*0.4

RESONftNCE PftRftMETERS

Zftbn = 30

teV)

0.0216* 0.0014
0.022 :
21.0 i
\7.7 t
12.0 i
32.0 i
27.3 i
122 i
0.42 i
1.5 i
0.80 i

104 i
1.54 i

45 i
38.0 i

i 0.003
t 2.2
t 0.6
t 1.5
t 1.2
i 1.4
t 7
•• 0 . 2 0
: 0.6
0.15
6
0.50
3
1.4

160 ±10
6.9 * 3.0

J

2

2
1
1
2

2

2

m1
2

.9

t

0
0
0
0
0
0

0

0
0
0

T r CeV)

0.245*0.020

0.36 ±0.04
0.47 ±0.05
0.33 ±0.04
0.35 ±0.04

0.31 ±0.05

= 7066.7*0.8 keV

2gTj (eV)

0.0143±0.0001
0.0006±0.0001
0.418 ±0.044
0.283 ±0.010
0.179 ±0.022
0.400 ±0.015
0.313 ±0.016
1.37 ±0.08
0.0046±0.0022
0.015 ±0.006
0.0073±0.0014
0.905 ±0.052
0.013 ±0.004
0.38 ±0.03
0.300 ±0.011
1.13 ±0.07
0.046 ±0,020
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2 9 '

[5.1 minj

Cu
THERMftL CROSS SECTIONS

<r, = 135*10 b

THERMAL CROSS SECTIONS

Isotope

Cu
Cu
Cu
Cu
Cu 6 3' 6 5

Cu66

Cu.Cu63'65

Cu6*
Cu
Cu63

Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu63

Cu
Cu.Cu63 •"
Cu 6 3

Cu66

Cu
Cu
C u " ' "
Cu
Cu 5 3' 6 5

Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu65

Cu
Cu
Cu 6 3' 6 5

Cu
Cu
Cu

Measurement

<rt

diffraction
ty moxon rae
activation
activation
f
activation
reactivity
activation

pile csci.
Cf

at 1.44 ev
pile osci.
n reflection
pile osci.
reactivity
act i vat i on
pile osci.
vt ref1ec zIon
activaticn
activation
*t
react i v i ty
diffraction
a-
pile osci.
pile osci.
1 oca 1 osc i.

diffraction
pi le osci.
pile osc i.

activation
°"t
«t
activation

Reference

ZP.250,166(72)
ftKE,19,172(72)
ZK,135.416(72)
N1M,86,33(7O)
JNE,24,35(70)
NAP.9.662(70)
70HELSINKI,1,551(70)
AE. 24*533(68)
fiECL-3073(68)
PRIVATE C0MM.(S7)
67JUELICH,80(67)
66PARIS,1,479(66)
ZAP.18,295(65)
NP,61,381(65)
NKA.8,443(63)
RSI,33,916(62)
RRP,6,(3>,311(61)
NSE,7,184(60)
NSE,8,378(60)
JNE,12.32(60)
PR, Ml,261 (58)
ZN/A,13,820(58)
BAP,3,408(S8)
HU-55879,3(58)
0P-207(57)
RSI,27,620(56)
PR,99,611(55)+
PR,88,412(52)
CR,232,2089(51)
PR,83,641(51)
0RNL-1164,3(51)
PR.81,527(51)
PP5/A,63,1175(50)
PR,80,342(50)
PR,73,963(48)
PR,72,888(47)
PR,68,159(45)
PR,SO,155(41)
PR,58,869(40)
PRS/A,162,127(37)
PR,50,133(36)
PR.48,265(35)

Author

Steyer1
Suszkin
Zigan
Malik
Ryves
Serment
Vertebnyi
Kondurov
Okazaki
Pinarel1i
Simpson
Carre
Chr i st
Rayburn
Bouzyk
Bally
Stefanescu
Oonahue
Lyon
Tattersa11
Keating
Meister
Passe II
Seppi
Uade
Heindl
Palevsky
Ponerance
Grime land
Pomerance
Rayburn
Shull
Colmer
Harris
Havens
Seren
Nix
Uhitaker
Rasett i
Goldhaber
Mitchell
Dunning
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

Cu,Cu63'65

Cu
Cu
Co
Cu 6 3

Cu6S

Cu 6 3

C o 6 s

Cu 6 3

Cu 6 s

Co 6 3

Co 6 5

Cu
Cu.Cu63'65

Cu63

Cu6 5

Cu
Cu
Cu 6 3

Cu6 3

Cu 6 3

Cu6S

Cu 6 3

Co 6 S

Co63

1-15
(spectra) 0.229

0.229
0.200-30.0
0.578-31.205
0.23-25.781

(spectra)THERM.-O.SBO
(spectra)THERM.-0.227

0.579-0.651
0.229
10-210
10-210

0.229-16.37
0.230-13.611
2.63-12.2
2.5-58.0

0.230-13.6
0.229-99.1

0.229
5.28-23
0.557-5.1
0.229-1.2

1.1-97.2
1.1-97.2

0.57-2.52

PRIVATE C0MM.(72)
PR/C,1,1168(70)
JPJ,29,1378(70)
NP/A,131,118(69)
NP/A,131,118(69)
NP/A,131,118(69)
NP/A,135,211(69)
NP/A,135,211(69>
NP/A,132,129(69)
NP/A,132,129(69)
PRIVATE C0MM,(68)
PRIVATE C0Mh.(68)
ZP.2I3,tn<68>
CEA-R-3126(67)
PR,151,912(66)
PR.151,912(66)
65ANTUERP,80(65)
CR-1860(61)
AE,15,120(63)
3AP,1,12(59)
PR,111,288(58)
PR,111,288(58)
PR,106,110(57)
PR,106,110(57)
PRIVATE C0MM.(57)

G»rg
Stein
Yamamuro
Alves
Alves
Alves
Alves
Alves
Julien
Julien
Rohr
Rohr
Hei gmann
Chevi1 Ion
Good
Good
Julien
Garg
Kapchigashev
Miller
Cote
Cote
Marshak
Marshak
Z i mmerman
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30Zn
THERMAL CROSS SECTIONS

o1 ' 1.10*0.04 b
f, * 4.2*0.2 b
»t = 5.3*0.2 b
»coh » S.8±0.1 f«

RESONANCE PROPERTIES

1. = 2.3*0.3 b
R' = 6.7*0.2 f»

UNASSIGNEO RESONANCES

Eo <keV> Eg CkeV)

0.587x0.001
0.750*0.001
1.322*0.002
2.070*0.003
2.130*0.003
2.476*0.004
3.434*0.006
3.793*0.006
4.050*0.008
5.040*0.004
5.200*0.005
5.340*0.005
6.320*0.006
7.010*0.008
7.100*0.008
7.480*0.008
7.500*0.009
7.790*0.009
7.920*0.009
8.260*0.009
8.320*0.010
8.420*0.010
8.500*0.010
9.370*0.012
9.820*0.013
11.100*0.016
11.880*0.017
12.200*0.018
13.300*0.021
13.370*0.021
13.520*0.021
13.920*0.022
14.100*0.023
14.230*0.023
14.470*0.024
14.610*0.024
15.600*0.027

16.010*0.028
16.090*0.028
16.430*0.029
16.680*0.029
16.920*0.030
17.060*0.030
17.270*0.031
17.800*0.032
17.950*0.033
18.440*0.034
19*01010.036
20.160*0.039
20.420*0.040
20.820*0.041
20.980*0.042
21.500*0.043
21.680*0.044
21.840*0.044
22.090*0.045
23.080*0.048
24.490*0.053
24.760*0.054
24.920*0.054
25.140*0.055
25.250*0.055
25.420*0.056
25.740*0.057
25.980*0.058
26.190*0.058
26.520*0.058
26.900*0.061
27.080*0.061
27.250*0.062
27.450*0.063
28.080*0.065
28.520*0.066
28.750*0.067

29.160*0.069
29.640*0.070
30.200*0.072
31.200*0.076
32.500*0.081
33.450*0.084
34.050*0.087
34.400*0.088
34.700*0.089
35.200*0.091
35.700*0.093
36.200*0.095
36.500*0.096
36.900*0.098
37.200*0.099
37.500*0.100
39.3COiO.108
39.800*0.110
40.200*0.111
41.100*0.115
41.700*0.118
42.300*0.120
42.800*0.122
43.700*0.126
44.200*0.129
44.600*0.130
45.000*0.132
45.100*0.133
46.300*0.138
46.600*0.139
46.000*0.146
49.800*0.154
50.700*0.158
51.700*0.163
52.200*0.165
53.600*0.172
54.900*0.178

i
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THERHftl CROSS SECTIONS

«•_ = 0.78±0.02 b
a, = 3.8±0.2 b
<r. = 0.015±0.010 mb
> c o h = 5.6±0.2 fn

RESONftNCE PROPERTIES

IY = 1.1*0.1 b
R' = 6.7±0.2 fm

I" - 0*

Eg CkeV)

Q.2818±0.0004
2.637 ±0.008
4.18 ±0.01
10.790 ±0.015
13.040 ±0.020

, CeV)

0.0060*0.0006
70 ±4
25 ±5
85
175

RESONANCE PflRflHETERS

Xftbn = 48.9

J

7/2
1/2
1/2
1/2
1/2

I

CO]

0
0
0

T t CeV)

0.294±0.030

T» CeV)

0.00037* .00004
1.4 ±0.1
0.37 ±0.07
0.82

, 1.54

0
0

= 7979.2*0.8 keV

T. CmeV)

.052±0.020

.12 ±0.05



66

30Zn

I" «

0 '

0*

CkcV)

0.323*0.001
10.43
15.3
19.56
21.32
22.7
24.3
30.8

±0.02
±0.3
±0.04
±0.08
±0.1
±0.1
±0.2

0
90
500
355
130
130
650
325

f\, (eV)

.010* 0
* 20
*100
* 71
± 25
± 25
* 50
* 30

THERMAL CROSS SECTIONS

rT * 0.8S*0.20 b
f, * 5.0*0.2 b
r. < 0.020 **>
»t = 5.9*0.3 b
» „ * ' 6.3±0.2 f«

RESONANCE PROPERTIES

lT
e = 0.8*0.2 b

RESONANCE PARAMETERS

XAbn = 27.8 5

J I Tt CeV)

.001 0.170*0.020
1/2 0
1/2 0

1/2 0
1/2 0
1/2 0
1/2 0

;„ ' 7052.4*0.7 k.V

J C.V)

.00056* .00006
0.88
4.04
2.54
0.89
0.86
4.17
1.85

±0.19
±0.81
*0.51
*0.16
±0.16
±0.32
±0.17

I
Ci';*

I
I
I
-5=-

at™

67

30Zn
THERnftL CROSS SECTIONS

«-r = 6.9±1.1 b

<r, = 0.00t±0.00<» mb

RESONflNCE PROPERTIES

1 / = 20±t b

RESONfiNCE PflRftMETERS
I" = 5/2-

Eo (keV)

0.223*0.001
0.4<t8±0.001
1.548*0.002
2.246*0.006

29rn (cV)

1.08* 0.04
11 ± 1
10 ±3
43 ±10

J

2
3

Xftbn = 4.1

I

0
0
CO]
CO!

Tt (eV)

0.420*0.100
0.5 ±0.1

2gf{

Sn = 10198.1*0.5 keV

! (eV)

0.072±0.003
0.52 ±0.05
0.25 ±0.08
0.91 ±0.21

r. <meV>

<0.08
<0.03
0.75±0.40

L,
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"vv...:.j ....;„„.._;._

THERMAL CROSS SECTIONS

= 0.07210.001 b C13.8 hr 69Zn»]
= l.OiO.l b [51 Bin 69Zn9J
= 5.6i0.2 b
< 0.020 mb
= 6.710.2 b

»coh = 6 .710.2 f*

RESONfiNCE PROPERTIES

l r = 3.310.3 b

RESONfiNCE PARAMETERS

30In

1"

C

0 .
18.

= 0*

,Q \kev

51H±0.
82 iO.

)

001
0<»

8

(eV)

.7± 0
ISO

.5

Zftbn =

J

1/2
1/2

18.6

« %

0
0

0.

5 « =

ry (eV)

180*0.030

6f82.

0
2

2t0.9 keV

r° CeV>

.3810.02

.9210.37

THERtiftL CR05S SECTIONS

<rr = 8315 mb 12.2 min 71Zn9]
<r- = 8.710.5 mb t3 hr 7 lZn"]

70

30 Zn
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Zo6«.6B
Zn*
Zr)66.67
Zn
Z n "
Zo68.?0
Zn«*
Zr t66.67

Zn
Zn 6 8

Zn68.70
Zn
Z n "
Zn

Zn
Zn6*'6 8

Zn66.67
Zn
Z n "
Zn
Zn
Zn
Zn
Zn 6 8

Zn
Zn 6 8

Zn
Zn
Zn
Zn

diffraction
«y(spectra)
activation
activation
isom. ratio
7T(spectra)

activation
isom. ratio
activation
rr(spectra)
diffraction
activation
activation
pile osci.
act i vat i on
diffraction
activation
pile osc i.

activation
I oca I osc i.
diffraction
pile osc i•
pile osc i•
activation

activation

PRIVfiTE COH«.<73>
NP/fl,164.69(71)
1N-1317,53(70)
CJP,t7.2031(69)
NP/fi,l2H,15(59)
SNP,6,560(68)
JNE.22,389(68)
RCA,9,61(68)
ZP,210.13(68)
JIN.29.2853(67)
Bft5,30.1187(66)
ZMP.16,820(65)
PR,129,769(63)
NP,36,5t2(62)
61BUCHftR,623(61)
PR,121,1526(61)
ARN,11,303(61)
NSE,8,378(60)
JNE,12,32(60)
CR.234,1681(52)
CR,235,125(52>
PR.83,1123(51)
PRIVftTE COMM.(Sl)
PR,83,6«tl(51)
PR,81.527(51)
PP5/ft,63,1175(50)
PR,80,312(50)
PR,75,1781(19)
PR,75,975(19>
PR,72,888(17)
PR,69,11K16)
SCP,36,153(39)
PR5/A,162,127(37)
PR.18,265(35)
PR,18,653(35)

Shutt
Ottnar
Hogg
Ricabarra
Zoller
Bystrov
flbuEI-Ela
Kim
liannhart
Sims
Groshev
Fisher
Keisch
Manga 1
Bouzyk
Thwa i tes
U i1k i nson
Lyon
Tattet-sa 1 1
Faragg i
Faraggi
Havens
Hughes
Pomerance
Shull
Colmer
Harr i s
Hughes
Uinsberg
Seren
Co 1tman
Kimura
Goldhaber
Ounning
Mitchell
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference ftuthor

Zn6'
Z n "
Zn6«.66.67

Zn6«
Zn66

Zn
Zn
Zn66

Zn**

Zn*>
Z n "
Zn
Zn

0.281-2.61
0.229-2.216
0.229-0.323

0.288
0.328
0.511

0.229-51.90
0.323

10.1-30.8
20.8

2.75-1.60
0.232-2.3

0.511
0.218-2.51
0.S2-3.8

JINR-P3-567S(71)
JINR-P3-5875(71)
NP/A,132,129(69)
ZET,19,110(65)
ZET,19,110(65)
ZET,19,110(65)
CR-1850(61)
PRIVATE C0MM.(63)
0RNL-2718,22(59)+
0RNL-2718,22(59)+
PR,101,1006(56)
PR,101,1006(56)
PR,101,1006(56)
KAPL-10BK51)
PR,83,1123(51)

Popov
Popov
Julien
Kim
Kin
Kim
Garg
Bianchi
Miller
Mi 1ler
Dan 1 berg
Dan 1berg
Dihlberg
Gaerttner
Havens
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TKWVK. CROSS SECTIONS

*. * 2.9tO.l b
f , - 6.5tO,2 b
r t ^ 9.4*0.2 b
»C.K * 7.2±0.! f«

RESONANCE PROPERTIES

I, = 16.7H.5 b
5, * 0.8*0.3
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I" = 3/2-

THERMAL CROSS SECTIONS

» T * l .68±0.07 b

RESONANCE PROPERTIES

I . = 15.6*1.5 b
<D» * 230±55 eV
So * 1.2*0.4

RESONANCE PARAMETERS

ZAbn = 60.0

69

31Go

765H1 k«V

Eo (kcV) 2gTo (eV) <eV) Ztf* (eV)

Bound level
0.!110*0.0005
0.3340±0.0007
0.473 10.001
•0.532 10.002
•0.611 10.002
0.692 ±0.002
0.941 10.003
1.252 10.005
1.354 ±0.005
1.582 ±0.006
1.638 ±0.007
1.870 ±0o009
1.906 10.009

•1.994 10.010
2.167 10.011
2.458 10.013
•2.989 10.019
3.084 10.020
•3.377 10.022
3.497 ±0.022
"3.739 ±0.026
•3.873 10.028
•3.970 10.030
4.206 10.030
4.361 ±0.032
4.5S8 ±0.035
4.810 10.037

.068 10.006
0.220 ±0.022
0.144 ±0.020
.0042*0.0008

0.005210.0008
1.440 10.140
0.005210.0010
0.007 10.002
0.340 10.060
2.570 i .375
3.600 ±0.320
3.200 10.400
0.012 10.006
0.012 ±0.006
0.015 ±0.004
9.000 ±1.000
0.080 tO.O'iO
0.220 ±0.080
0.020 ±0.010
22.400 12.000
0.024 10.010
0.040 10.012
0.020 10.014
1.680 10.600
1.880 10.800
0.400 10.0200

-18.000

2 0.27010.030
2 0.21010.040
1 0.26010.060

2 0.270±0.040

2 0.29010.060
2 0.26010.040
1 0.260*0.040
2 0.25010.040

1 0.29010.04

2 0.260±0.040

0.0065 10.0006
0.0120 10.0013
0.00S6 10.0009
.000181 .00004

0.0002H .00003
0.054 10.005
0.000171 .00003
0.000201 .00006
0.0092 ±0.0016
0.0647 10.0094
0.089 10.008
.074 i .009

0.000271 .00014
0.000271 .00013
0.000321 .00010
0.182 10.020
0.0015 10.0007
0.0040 10.0014
0.000341 .00017
0.379- 10.034
0.000391 .00016
0.000641 .00019
0.000321 .00022
0.0256 i .00093
0.0285 10.0120
0.0059 10.0030
-0.260

Possibly p-wave resonance
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;;>

THERMAL CROSS SECTIONS

0.15±0.05 b 136 M "G.-J
4.7U0.23 b C14.2 hr 7*G»9]

RESONANCE PROPERTIES

I" * 3/2"

E o (kcV)

0.095810.0004
0.287510.0017
0.376010.0008
0.705 10.002

•1.092 10.004
•1.13} 10.009
•1.481 10.013
1.525 ±0.007

•1.870 ±0.009
1.930 ±0.010
2.400 ±0.012
2.784 ±0.016

•2.880 ±0.018
•3.110 ±0.018
•3.200 ±0.020
3.311 ±0.020

"3.400 10.023
•3.510 10.024
'3.790 ±0.028
4.170 10.030
4.690 10.036
4.810 10.03B
5.054 ±0.040

2cfn
0.124
7.900
2.730
0.560
0.010

j
<0>
So

« 31.2±1.9 b
x 330170 eV
• 1.4*0.4

RESONANCE PARAMETERS

Xftbo *

(eV>

10.024
±0.600
±0.220
±0.056
±0.003

0.015810.0044
0.014
4.080
0.016
0.560
4.200
1.520
0.080
0.060
0.120
4.000
0.120
0.040
0.040
0.180
1.200

-18.000
12.200

±0.008
rO.500
±0.008
±0.160
±0.800
±0.280
±0.040
±0.040
±0.060
10.600
±0.060
±0.020
±0.020
10.120
10.600

*2.600

J

2
2
1
2

2

1
1
2

1

40.0

r, <«v)
0.260±0.060
0.240*0.040
0.240*0.030
0.230*0.035

0.220±0.035

0.220*0.040
0.250*0.040
0.23010.035

0.24010.035

5n * 6519*1 keV

2gT« <eV)

0.012? ±0.0025
.466 i .035
.141 i .011

0.021 10.002
0.000301 .00009
0.000441 .00013
0.00036* .00021
0.105 ±0.013
0.000371 .00016
0.0126 ±0.0036
0.0857 ±0.016
0.0288 10.0053
0.0015 ±0.0008
0.0011 ±0.0007
0.0021 ±0.0011
0.0696 ±0.0140
0.0021 ±0.001
0.00068* .00034
0.000651 .00032
0.0028 ±0.0019
0.0175 10.0088
-0.260
0.172 ±0.037

Possibly p-wave resonance
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THERMAL CROSS SECTIONS

Isotope

G a 6 9 ' "
Ga
Ga 7 1

Ga
Ga
Ga
Ga"
Ga
G a 6 s # "
G a 6 9 ' "
Ga
Ga"
G a 6 9 ' "

Isotope

Ga 6 9

Ga"
Ga
Ga"
Ga 6 9

Ga"
Ga

Measurement

activation
f
activation
diffraction
diffraction
diffraction
activation

local osci.
activation
pile osci.
activation

Reference

JNE,25.'29(7n
PRIVATE COHH.(67)
ADP.12,225(63)
PR,131.2098(63)
KHI,8,765(63)
KRI.8.675(63)
NSE,8.378(60)
PR,92,702(S3)
PR,88.112(52>
PR.79.1KS0)
PR.80,312(50>
PR,72.888(17>
PR.59,102(11)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<ry<rt(r/SI) 0.111-5.9
»,(rtffr(51) 0.096-5.1
<rt 0.287-3.5
analysis 0.706
<r. 0.111-0.710
<rt 0.095-0.770
<rt 0.120-0.310

Reference

JINR-P3-1I52(68)
JINR-P3-<US2(68)
PL,10,86(61)
PR,11I,268(58)
PR,102,228(56)
PR,102,228(56)
PR,92,702(53)

Author

Ryvcs
V«rtebnyi
Alexander
Arnold
Konakhovich
Kuz'minov
Lyon
Helkonian
Pomerance
Harris
Harris
Seren
O'Neal

Author

C.letski
Maletski
Julien
Cote
Palmer
Palmer
Melkonian

B/71 31-4



32Ge
THERHAL CROSS SECTIONS

r. * 2.3*0.2 b
*, * 7.5*0.2 b
»coh > 6.1858*0.0036 fm

RESONANCE PROPERTIES

I - = 6.1*1.0 b
R' = 6.9*1.0 fm

70

32 Ge

I" = 0*

THERMAL CROSS SECTIONS

* t = 0.28*0.07 b [20 ms 7IG«"J
<rt = 3.15*0.16 b [12 day 7lGe9J
Wt = 6.8*0.8 b

RESONANCE PROPERTIES

l-e = 2.4*0.7 b
<D> •= 1.330*0.210 keV
So = 2.1*0.9

RESONANCE PARAMETERS

XAbn =20.7 7415.2*1.8 keV

Eo (keV)

"-0.060*0.030
1.115*0.004
1.469*0.005
1.935*0.008
3.140*0.015
4.230*0.025
4.378*0.025
S.S70*0.03S
6.750*0.035
8.635*0.045
9.890*0.080
10.310*0.090
11.040*0.100
11.780*0.100
13.200*0.100
18.440*0.150
23.820*0.300
25.880*0.300
27.600*0.350
26.600*0.400
36.100
38.400

4.6
0.70

(eV)

* 1.0
* 0.12

0.030* 0.006
0.046* 0.010
0.055* 0.025
5.4
29
12
45
40
60
8.3
22.0
80
66
77
100
150
55
161
168

* 0.8
* 4
* 3
* 7
±10
±15
* 4.7
±10.0
±15
* 6
* 8
±10
±20
±20

Tt <eV)

0.160*0.025
0.150*0.025

0.185*0.040

0.019
0.138
0.016

(cV)

±0.009
±0.030
±0.003

0.00068* .00014
0.00082* .00018
0.00085* ,00038
0.082
.39
.145
. 4 8 ••

. 4 0 ••

.59 i
0.079 i
0.202 i
.70 i
.49 i
.50 i
.62 i
.90 i
.32 i
.85
.86

tO.Olt
t .06
t .04
t .08
t .10
t .15
t0.045
tO.O92
t .13
t .04
t .05
t .06
t ,12
t .11

" Haletski et a I reported alternative parameters for the bound level.
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THERMAL CROSS SECTIONS

<r~ = 0.98±0.09 b
9, = 7.S±0.7 b

RESONANCE PROPERTIES

1 / = 0.88*0.22 b
<0> = 1.550*0.270 keV
So = 1.2±0.5

RESONANCE PflRfSIETERS

72

32Ge

I" = 0*

Eo (keV)

"-0.330 ±0.100
0.2520*0.OOOt
0.735 ±0.002
2.180 ±0.007
2.614 ±0.008
2.743 ±0.008
3.650 ±0.012
4.560 *0.017
4.949 ±0.019
8.960 ±0.050
9.640 ±0.055
IK 170 ±0.060
12.070 ±0.070
19.080 ±0.130
29.400 ±0.300
33.200
39.500

XAbn = 27,S

BV> Tv (eV)

0.00034* 0.0001
0,0025
0.046 i
0.79
0.40 :
0.83 :
13.0 i
27.0 J
41.0 i
6.0 i
20.0 i

t 0.0008
t 0.009
t 0.39 0.135*0.030
t 0.18 0,230*0.040
t 0.43 0.120*0.030
t 2.0
t 3.0
t 6.0
t 1.0
t 4.0

23 ± 7
115 ±30
33.2 ± 4.4
360
384

Sn = 6780

0.16

.9*0.3 keV

CeV)

±0.05
0.000021* .00000
0.000092± .00003
0.00099
0.0155
0.0076
0.0137
.19
.38

0.433
.061
.189
.21
.833
.194
1.98
1.93

± .00019
±0.0076
±0.0034
±0.0071
* .03
± .04
±0.063
± .010
t .034
± .06
± .217
* .026

Maletski et a I reported alternative parameters for the bound Ieve!.
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32Ge

I" = 9/2'

THERMAL CROSS SECTIONS

»t * 15i2 b

RESONANCE PROPERTIES

1 / = 65i6 b
<D> • 62*7 «V
So * 1.510.4

RESONANCE PARAMETERS

XAbn = 7.7 10200.910.8 kcV

Eo (keV>

"0.10201 .0002
•0.20401 .0004
0.224710.0004
0.320610.0097
0.332010.0007
0.367U0.0006
0.408210.0006
0.490310.0009
0.516 10.001
0.557 10.001
0.668 10.001
0.735 10.002
0.752 10.002
0.807 10.002
0.849 10.002
0.919 10.002
1.028 10.002
1.056 10.002
1.145 10.002
1.218 10.003
1.313 10.003
1.353 10.003
.526 10.003
.650 10.004
.802 10.004
.925 10.005
1.934 ±0.005
1.950 10.005
2.011 10.006
2.256 10.006
2.286 10.006
2.434 10.008
2.558 10.009
2.676 ±0.010
2.940 10.011
4.040 10.015
4.238 10.017
4.440 ±0.019
4.623 10.022

2 9r n <eV>

1.30 ±0.12
0.23 10.02
0.45 10.04
0.23 10.04
1.36 10.12
0.72 10.06
0.25 10.030
2.00 ±0.15
0.03810.005
0.39 10.04
0.02610.008
0.01710.005
0.02010.006
0.021*0.006
0.14 ±0.02
0.15 10.02
0.09 10.02
0,23 10.06
2.10 10.60
1.3 10.2
1.3 10.2
0.29 10.05
1.2 10.2
2.5 10.2
1.6 10.2
0.33 10.2
0.5 ±0.2
0.8 ±0.3
4.0 ±0.4
1.7 ±0.2
3.2 10.3
0.6 ±0.2
2.1 i0.3
1.3 ±0.2
2.6 ±1.0
8.4 ±1.0
6.0 ±0.9
5.S ±1.0
1.4 10.6

rt c«v)
0.19210.030
0.21010.030
0.19810.030
0.19010.030

0.20010.030
0.20010.030
0.18510.030

0.190±0.030

0.210±0.030
0.210±0.030

0.190±0.030

0.185±0.030

2gT° <«V>

0.129 ±0.012
0.0161 ±0.0014
0.030 ±0.003
0.0129 10.0002
0.0746 ±0.0066
0.0376 ±0.003
0.0124 ±0.0015
0.090 ±0.007
0.0017 ±0.0002
0.017 10.002
0.0010 ±0.0003
0.00063± .00018
0.00073± .00022
0.00074± .00021
0.0048 ±0.0007
0.0050 ±0.0007
0.0028 ±0.0006
0.0071 ±0.0018
0.062 ±0.018
0.037 ±0.006
0.036 ±0.006
0.0079 ±0.0014
0.031 ±0.005
0.062 ±0.005
0.038 ±0.005
0.0075 ±0.0046
0.012 ±0.005
0.018 ±0.007
0.089 ±0.009
0.036 10.004
0.067 ±0.006
0.012 10.004
0<042 ±0.006
0.025 ±0.004
0.048 ±0.006
0.132 ±0.016
0.092 ±0.014
0.083 ±0.015
0.020 ±0.009 i..
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76

32 Ge

I" = 0*

THERMAL CROSS SECTIONS

<rr - 0.092±0.010 b [51 sec
<rt = 0.05±0.02 b

RESONANCE PROPERTIES

I- = 2.0±0.1 b
<0> = <K200±0.835 NeV
So = I.3±0.7

RESONANCE PARAMETERS

Xftbn = 7.7 Sn 6071.8±1.0 keV

Eo CkeV)

-1.710
0.550±0.001
1.760*0.020
13.910±0.090
15.050±0.100
21.010*0.200
22.160*0.200
29.60010.300
18.700*0.600

0.
6.
20
81
11
175
500
230

351 0.08
0 ± 2.0
± 10
± 11
± 17
± 25
±200
±120

Ty CeV)

0.115±0.025

gr° <ev)

1.1
0.015±0.003
.08 ± .02
.IS ± .08

0.68 10.09
0.28 ±0.12
1.16 i .16
2.90 ±1.16
1.01 ±0.51

32-5 8/76



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Ge
G e 7 ' ' 7 6

pendeI Iosung
activation

Ge,Ge70,7?.73.71 f'

Ge76

Ge70

Ge7*-7 6

£,,70.71,76

Ge7"'76

Ge
5e70,72,73,71,76
Ge
Ge
Ge
Ge70,71,76

Ge
Ge

act i vat i on
isom. ratio
activation
activation
activation
activation
pile osc i.
pile osc i.
I oca I osc i•
diffraction
pile osc i.
activation

PRIVATE COMM.(73)
CJP.50,1978(72)
PRIVATE COMH.(7I)
70HEL5INKI,1,551(70)
ZP,2IO.13(68)
JIN,29,28i(67)
ADP,12,255(63)
ZP,167,519(62)
NSE,8,378(60)
PR, 108,766(57)+
JPR,13,171(S2)
PR,88,112(52)
PR.83.61K51)
PR,81,527(51)
PR.B0,312(50)
PR,72,888(17)
PR,71,171(17)
PR,18,265(35)

Shull
Ricabarra
Vertebnyi
Vertcbnyi
Mannhart
Iyer
Alexander
Ueigmann
Lyon
Der Mateosian
Ai 1 loud
Pomerance
Pomeranee
Shull
Harr i s
Seren
Uu
Ounn i ng

Isotope

Ge73

Ge70

Ge 7 2

Ge73

Ge7"
Ge 7 6

Ge 7 0

Ge 7 2

Ge7«
Ge 7 6

Ge 7 0

Ge 7 2

Ge7'
Ge 7 S

Ge 7 0

Ge 7 3

Ge7'
Ge 7 6

Ge

Measurement

«•-( spectra)
<rteyry(SI)
«• v 4ir y(5I)
O- ff\,O-y(SI )
g- (f fl- (51)

(T,.iry«-y(SI)
f

If

O"t

g-

""t

<rt

*v

RESONANCE PARAMETERS

Energy
Range (keV)

0.103-0.557
1.115-28.600
0.252-29.100
0.103-8.530 .
2.816-61.010
0.550-18.700
1.31-38.4
1.51-39.5
1.97-22.0
1.97-29.3
3.3-13.0
1.9-12.0

1.88-20.0
1.9-29.0

0.111-1.157
0.101-0.171

0.352
0.521-1.000

0.095

Reference

BAP,11,101(69)+
AE.21,173(68)
AE.21,173(68)
AE.21,173(68)
AE.21,173(68)
AE.21,173(68)
PRIVATE COMM.(66)
PRIVATE COMM.(66)
PRIVATE C0MM.(66)
PRIVfiTE COMM.(66)
BAP,1,12(59)
BAP,1,12(59)
BAP,1,12(59)
BAP.1,12(59)
NP,3,553(57)
NP.3,553(57)
NP,3,553(57)
NP,3,553(57)
PR,71,171(17)

Author

Garber
Maletski
Maletski
Maletski
Maletski
Ma 1etsk i
Good
Good
Good
Good
Miller
Miller
Miller
Miller
Bowey
Bowey
Bowey
Bowey
Uu

B/77 32-6
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33 As

Eo

6070
6178
6265
6336
6423
6450
•6506
6549
6593
676S
6904
6959
7071
7121
7254
7297
7370
7443
7479
7596
7627
7680
7706
7778
7875
7920
8026
8240
8315
8380
8449
8508
8556
8590
8650
8766
8823
8680
9030
9135
9173
9215
9375
9430
9520
9557
9647
9686

(eV)

j

t 6.5
t 6.5
t 6.5
t 6.5
i 7
t 7
t 7
t 7
r 7
t 7
t 7.5
k 7.5
7.5

t 7.5
7.5
8

± 8
± 8
± 8
± 9
± 9
± 9
± 9
± 9
±10
±10
±10
±10
±10
±10
±10
±10
±li
±10
±11
±11
±11
±11
±11
±12
±12
±12
±12
±12
±13
±13
±13
*13

T (neV) 2gTo

78
3300
48
400
4810
5140
16

2100
50
74
220

5340
420
170
26
17

2575
1725
17
610
1750 :
525 :
175 :

1320 i
125 i
660 i
27 i

3450 i
2735 i
5860 i

2210 i
220 i
835 i
74 i
280 i
71 i

1410 i
10830 i

S7 i
77 *

1250 i
775 *
195 l

4290 i
2350 l
590 i
1480 ±

(meV)

t 31
± 630
i 16
± 80
± 640
* 640
± 16
± 485
± 16
t 33
t 83
t 670
t 85
t 170
t 9
t 9
t 515
t 345
t 9
t 140
i 350
t 105
t 90
t 260
t 25
t 90
t 9
t 730
550

: 915

370
90
185
37
90
38
380
1900
57
38
290
190
100
975
590
200
390

J T, (ineV)

(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(3G0)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)
(300)

29

1
42
0
5
60
64
0
26
0
0
2
64
5
2
0
0
30
20
0
7
20
6.
2.
15
1.
7.
3.
38
30
64
0.
24
2.
9
0.
3
0.
15
114
0.
0.
13
6
2
44
24
6
IS

r* (-.v)
.0 ± 0.4

± 8
.6 ± 0.2
.0 t 1.0

± 8
± 8

.2 ± 0.2
± 6

.6 ± 0.2

.9 ± 0.4

.6 ± 1.0
± 8
± 1
± 2

3 ± 0.1
2 ± 0.1
± 6
t 4

2 ± 0.1
0 ± 1.6
± 4

0 ± 1.2
0 ± 1.0
± 3

4 ± 0.3
4 ± 1.0
0 ± 1.0
± 8
± 6
±10

2 ± 0.2
± 4

4 ± 1.0
± 2

8 ± 0.4
± 1

76± 0.40
± 4
±20

6 ± 0.6
8 ± 0.4
± 3
± 2
± 1
±10
± 6
± 2
± 4

Spurious or p-wave level

33-3 B/80



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

A s "
As'5

A s "
As 7 5

A s "
A s "
A s "
A s "
A s "
A s "
A s "
A s "
A s "

activation
pile osci.
activation
diffraction

activation
I oca I osc i.
diffraction

activation
activation
water bath

JNE.25.129(71)
AE-35K69)
DfVB,27,919(66)
PR,131,2098(63)
60VIENNA,177(60)
NSE,8,378(60)
PR,83,611(51)
PR,81,527(51)
PR,83,379(51)
PR,79,ll(50)
PR,72,888(17)
PR,58,551(10)
PRS/A,162,127(37)

Ryves
Soko1owsk i
Kappe
Arnold
Dragonirescu
Lyon
Pomerance
Shull
Ueiss
Harris
Seren
Lapointe
Goldhaber

RESONANCE PARAMETERS

Energy
Isotope Measurement Range (eV) Reference Author

As
As
As
As
As
As
As
As

<ry(SI)

17-3993
252-9686
319-3993
"7-533
17-896

252-1723
17-716
17-97

CEA-R-3385(68)
PR/B,136,177(61)
PL,10,86(61)
JINR-1815,51(61)
PR/B,136,177(61)-
CR.251,1009(62)
PR,111,288(58)
AE,5,69(58)

Julien
Garg
Julien
Kalebin
Rosen
Julien
Cote
V1 ad i m irsk i t

B/81 33-4



34 * e
THERMAL CROSS SECTIONS

<ry = 11.7*0.2 b
f, = 9.7*1.0 b
<rt = 21.4*1.0 b
»eoh = 8.10*0.05 fm

RESONANCE PROPERTIES

I t
c = 13±2 b

7 4

34
THERMIC CROSS SECTIONS

<ry = 5 1 . 8 * 1 . 2 b

RESONflNCE PROPERTIES

I-« - 565*10 b
<0> > 370*70 *V
So • 1.3*0.8

RESONANCE PARAMETERS

I" = 0* Irfen . 0.9 Sn « 8023*5 kcV

Eo <*V>

27.1* O.I
271.5* 1.0
S029.0* 3.6
1386 * 6
1630 * 7
17<!6 * 8
2303 *24
7216 *68

9fn

170 i
tsoo *
2370 a
1220 i
l<«0 a

9860 i
iSIO i

20600 i

timV)

t 6
t 200
t 380
s 90
t HO
t 600
t WO
t3900

I

Cll

rT (Mv>
210 *20
300 *<<S
300 *4S
320 tSO

270 *SS

32.7* 1.5
273 *12
73.9*11.9
32.8* 2.1
3.S* I.C

236.0*1%.*
33.6* 9.2

213.0*45.9

3M MI



0*

THERMAL CROSS SECTIONS

76

34 Se
= 85*7 b
= 21*1 b I17.S sec '7SeBJ

RESONANCE PROPERTIES

l - e = 44*5 b
<D> = 700*150 eV
So = 1.7*0.7

RESONANCE PARAMETERS

Xrtbn =9.0 7418.0*0.8 ktV

Eo (eV)

377.0* 1.0
662
920
1210
1355
1160
1646
2120 i
257S i
3170 i
3363 i
3940 l
4313 i
5020 i
S387 i
6437 i
7148 i

t 3
t 3
t 5
t 10
t 12
t 8
t 13
t 14
t 20
i 21
t 27
•• 3 1

: 39
t <«8
i 5 7
66

8480 *130
10210 *U3
11320 *200
13281 *251
24200

9f\,

300
3530
40
27
23
16
8 .

107 i
14240 i

49 J
14000 i
220 J

4000 i
<500

30000 i
16000 i

(meV)

t 30
t 250
t S
t 5
t <•

k 4
t <t

t 15
t 850
i 10
t 900
t SO
£000

:8500
s2000

22300 *3500
2700 ±1300
20900 i
2430 i

2000
700

25200 *9000
25200

J I

1/2 0

mtl)
in
cu
en

en

240
220

230

250

210

<meV)

433
*33

*46

£50

*S0

15.4
120.2
1.3

(ncV)

* 1.6
* 8.5
± 0.2

0.78* 0.14
0.62* 0.11
0.42* 0.10
0.20* 0.10
2.3

280.6
t 0.3
t 16.8

0.87* 0.18
241.4
5.5

60.9
<7.1
409
224.4
269.7 :
29.3 i

206.8 a
22.9 :

218.7 i
379

t 1S.S
t 0.8
t 30.5

H16
t 24.9
t 41.4
t 14.2
t 19.8
t 0.7
i 7B.1

»m 34-3
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34 Se

I" = 1/2-

THERMAL CROSS SECTIONS

<rt = 42i4 b

RESONANCE PROPERTIES

1- = 3414 b
<O> = 120120 eV
50 = 1.310.3

RESONANCE PARAMETERS

XAbn = 7.5 10497.OH.0 kcV

112.
151.
176.
211.
290.
340.
369.
442.
482.
517.
552.
690.
864.
970.
997.
1090
1265
1300
1333
1402
1466
148S
1530
1687
1795
1860
1880
2040
2267
2321
2540
2864
3034
3197
3342
3S54
3919

(eV)

Oi 1.0
6i 1.0
4i 1.0
6i 0.8
61 0.8
Bi 1.0
Oi O.B
Oi 1.0
Oi 1.2
Oi 1.3
Oi 1.4
Oi 2.0
Oi 2.8
Oi 3.3
Oi 3.5
.
:

i

t 4
t 4
t S
i 5
i 6
t 6
t 6
7

t 8
8
9
9

noi!2
H2
128
123
tZ7
(20
*21
»23
tMO

2gr

2.4

n

1

0.3B1
0.741

760
18.3
180
2.4
8.7
15.8
5.0
8.6

1190
920
190
3800
ISO
1720
15.2
18.0

200
20
480
11.6

1040
200
48
24
SCO
2300
7000
5000
1720
1200
4400
2400
3700
4000

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

t
1

1

1

1

(meV)

0.2
0.12
0.20
40
1.5
10
1.2
1.4
1.5
1.0
1.4

60
160
60
230
50
160
6.0
6.0
60
10
70
2.0

200
100
14
8

200
480

12000

nooo
i
*
t
i
i

*

440
400
600
500
600
800

J

1

0
1
1

1

0

m
0

I

0

i

1)

I

en
en
0
0
in
en
en[i]

enCM

CM

CM

700

350

440

330

450

460

3S0

520

390 ••
3S0 i
340 >
390 9
600 i
440 *
3S0 9
380 i
390 i

(meV)

1200

l 60

i 65

i 50

i 80

i 80

tlOO

tISO

t 60
t SO
t SO
t 60
t2S0
t 80
i SO
t 60
(60

2grS («cV)

.2271 .019
0.03U 0.010
0.0561 0.016

52.2
1.07
9.75
0.12
.41

i 2.8
i .09
1 .54
l 0.06
i .07

.7201 .068
0.22
0.37
45.3
32.5
S.I

120.4
4.5
48.36
0.42
0.49
S.3
0.73
12.4
0.30
25.3
4.7
1.1
O.SS
11.1
48.3
145.3
99.2
33.3
21.8
77.8
41.5
62.1
63.9

i 0.04
± 0.07
i 2.3
i 5.6
i 1.9
i 7.3
* 1.5
1 4.S0
i 0.17
i 0.16
* 1.6
* 0.26
i 1.8
i 0.05
i 4.9
* 2.4
i 0.3
i 0.19
i 4.4

no.t
14J.S
H9.8
i 8.S
* 7.3
110.6
t 8.7
tlO.i
U2.8



1" = 0*

TlCRdftL CROSS SECTIONS

78

34 Se

* 0.4*0.4 b
= 0.33*0.04 b C3.9 win 7 9Saa l

RESONftNCE PROPERTIES

I, = 4.7t0.6 b
<D> = 1000±270 eV
So = 1.2±0.3

RESONftNCE PftfJflHETeP'5

JWbn = 2 3 . 5 6978*6 k«V

3B3.
650
1350
2027
2397
3227
3852
4625
SS73
6171
6857
9250
11060
19100
20150
26900
29400
31200
33000
40500

(eV)

0* 1.0
* 4
* 8
* 15
* 20
* 20
* 40
* 35
* 47
* 54
* 63
* 98
±129
±292
±316

325
22
26
150
127

12300
360
390
1800

61400
3500

33000
8000
30000
17000
108500
67000
46400
62200
150100

(neV)

* 30
i
i
i
i
i

t 4
t 5
t 30
t 25
i 700
t 180
t 170
±1000
±3000
±1800
± 600
±6000
±8000
±5000

J t

1/2 0
(.11
tn
tn
tn

210

260

230

220

(MV)

±30

±55

±50

±50

gTS <^V)

16.6 ± 1.5
0.75± 0.14
0.71± 0.14
3.3 ± 0.7
2.6 ± 0.5

216.5 ±12.3
5.8 ± 2.9
5.7 ± 2.5

23.9 ±13.3
782 ±38
42.3 ±21.7
343 ± 6
761 ±57
217 -*58
120 ±35
662
391
262
342
746

34-4
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34Se
THERMAL CROSS SECTIONS

<r1 - 0.610*0.045 b
0.080*0.010 b C57 min BlSe«]

= 0.530*0.OtO b C18 Bin 8lSe9]

RESONflNCE PROPERTIES

I" = 0*

Eo (eV)

1470 * 10
1370 * 19
4270 * 31
4720 * 36
5100 * 40
5240 * 43
5660 * 46
6120 * 52
8150 * 80
12632 *1S6
18300
20300 *320
23122 ±390
29600
39900

I =<D> =
So =

RESONANCE

1.7*0.2 b
1200*380 eV
1.6*0.6

PARAMETERS

ZAbn =50.0 Sn

gf\. CmeV)

50 * 13
50000 * 2000
52000 *13000
4800 * 2400
74000 119000
<600
7000 * 4000
<700
<900

26000 * 8000
109800
70600
46000 i!5000
36250
187000

I T, CmeV)

en

250 *100

m
210 * 55

en
tu

= 6701.2*1.2 keV

grj CmeV)

1.3* 0.3
1126.5* 45.1
795.8*198.9
69.9* 34.9

1036.2*266
t8.3
93.0* 53.2
<8.9
<10
231.3* 71.2
812
488
302.5* 98.7
211
937

82

34 Se
THERMAL CROSS SECTIONS

<rT = 0.045*0.003 b0.050.003 b
0.0058*0.0004 b C25 min B3SB"J
0.039*0.003 b [69 sec S3Sc9]

RESONflNCE PARAMETERS

ZAbn * 9.0 5925*32 kcV

Eo (eV) (»eV> (m«V)

6580
1380G
22700
26550

44100
114000
72400
69000

544
972
480
423

34-5 1/86



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Se
Se
5^76,78,82
Sg/B.BO

Se
Se8*
Se7*
Se7*
5e76.78

Se80

Se76

Se80

Se 7 6' 7 8

Se
Se
5e76.7B

Se 8 0

c5e
5e71,76,77,78,80

Se
Se
Se
Se
Se 8'' 8'
Se7«.8O

Se
Se

diffraction
ratio
activation
ratio
ratio
isom. ratio
activation
activation
activation
isom. ratio
activation
isom. ratio
activation
pile osc i•
pulsed n
activation
isom.ratio

pile osci.
1 oca 1 osc i.
diffraction
pile osc i.
pile osci.
activation
activation
water bath

ACJ.25.1233(71)
ftCJ,22,827(68)
ZP.210.13(68)
CJP,16,2173(68)
PR,1S3,SS8(67)
JIN,29,281(67)
JIN,29,2853(67)
JNE.21.373(67)
NSE,22,373(65)
^,60,211(61)
ADP,12,225(63)
PR,129.769(63)
ZP,167,519(62)
61BUCHftR,623(61)
NSE.9,132(61)
NP,20,183(60)
JIN,5,23(57)
ftERE-N/R-1117(53)
PR.88,412(52)
PR,63,611(51)
PR,81,527(51)
PPS/fl.63.1175(50)
PR.80,312(50)
JCP,15.703(17)
PR,72,888(17)
PR.56,. 551(10)
PRS/fi,162,127(37)

Krebs Larsen
Andresen
Mannhart
Ricabarra
Colominas
Iyer
Sims
Steinnes
Kramer
Bishop
Alexander
Kcisch
Ue i gmann
Bouzyk
Meadows
Hans
Apers
Egelstaff
Pomerance
Pomcrance
Shu II
Colmer
Harris
Arnold
Seren
Lapointe
Goldhaber

B/67



RESONANCE PflRflHETERS

Isotope Measurement
Energy

Range (eV) Reference ftuthor

Se
Se"
Se'6

Se"
Se'8

5,80
Se
Se76

Se'8

Se80

Se
Se'6

Se"
Se'8

Se
Se"1

Se'6

S e "
S e ' 8

211-688
27-7216
378-13281
112-3919
381-20150
lt70-23122
211-987

1960-24200
5730- 10500
6580-26550
27-270
375-5350
112-2250
380-3190
27-2230
27-272

860-2600
209-998
382

1250-1950

NP/fl,132,129(69)
YF,9,li19(69)
YF,9,1119(69)
YF.9.1119(69)
YF,9,!I19(69)
TF.9,1119(69)
CEft-R-3385(6B)
PRIVflTE COMM.(66)
PRIVflTE COMH.(66)
PRIVftTE C0MM.(66)
PR/B,136.703(61)
PR/B,136,703(61)
PR/B,136,703(61)
PR/B,136,703(61)
CR.251,1009(62)
NP,11,120(59)
NP,11,120(59)
NP,11,120(59)
NP,11,120(59)
PR,109,926(58)

Julien
fialetski
M» letski
M»letski
Maletskr
M»letski
Julien
Good
Good
Good
Cote
Cote
Cote
Cote
Ju1i en
LeBlanc
LeBlanc
LeBlanc
LeBlanc
Good

34-7 B/88
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ro rs> co co en en o en

H-H-H-H-H-H-H-ttH-H-H-H-F+H-H-H-H-H-H-K-l+H-H-KH-ttH-ltH-H-H-l+tt

C O O O O - O O W O O O M N N O N r M O O N - N O O O O - t N O N W O U - O O O M M O W O O M O O O O U O I C

O MNONUIOOUION CO — I\J en *
cn oco oo o « roco

1+ ff H- H- H- !• ff

o o r\) ON O JOOUlinUIOOO- UIOON CO

r ? • • : " - *



1

££bKilll)NNM>'-»OOOCO(DaOaia)CDNNNNaiOIII)UIUIU1U1

en to co
tO

•-* to •—
^ r o u i c n

^ ^ ^ ^ ^L ^L ^L ^ ^ ^ ^ ^L ̂ ^^T f r ^r I T JT ^ ^ *r ^T ̂ ^

•— O) O) M •— CO

G
H* — ro to e

l ^ O O O

CO CO O C CO O CO CO O CO CO C O CO O O O O O O CO O CO CO O C 7CO CO CO CO CO CO CO
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35 Br

3/2"

8i

35 Br

THERMflL CROSS SECTIONS

<rT = 11 .1*0 .1 b
tr- = 2 .6 *0 .? b [ 1 . 5 hr 8OBr"3
<r, = 8 .5 *0 .3 b [18 min 8OBr93

RESONftNCE PROPERTIES

I- = 132.5*10 b
1- = 31.5*1.0 b [1.5 hr 80Br"3
I 7 = 92*10 b 116 min BOBr93

RESONftNCE PftRftMETERS

Zfibn = 50.69 Sn = 7883*1 keV

Eo CeV)

Bound 1eve1
35.8*0.1
53.8*0.2
169.5*0.2
238.5*0.3
293.7*0.1
318.5*0.5
391.5*0.1

r

368
121
113
855
120
900
160

(meV)

±10
±10
±10
±50
±50
±90
±80

51
25,
62
691
75
725
135

, (meV)

± 5
,5± 1.5
± 6
±70
± 8
±75
±11

J

2
1
1
2

2

r*

325
390
330
300
310
320
370

CmeV)

±10
±10
±10
±10
±60
±50
*80

2grJ CmeV)

9.0*0.9
3.5*0.2
1.5*0.5
15 ±5
1.1*0.1

10.6*'). 1
6.8*0.8

THERMAL CROSS SECTIONS

<rr = 2.69±0.09 b
<rt = 2.13*0.10 b [6.1 min 8zBr"3

<r\ = 0.26 b [36 hr 8?Br9]

RESONftNCE PROPERTIES

Ir = 51*2 b

RESONflNCE PflRftMETERS
r = 3/2-

Eo CeV)

101.0*0.1
135.5*0.2
205.0*0.3

r
130
700
380

(meV)

±30
±70
±60

2grn

191
323
12.

Zftbn =

(meV)

±13
±26

8± 1.3

19.31

J

2
1

[21

Tv CmeV)

275 ±10
270 ±50
370 ±60

= 7601±8 keV

2gr° CmeV)

19.1*1.3
28 ±2
0.9±0.1

L.

35-4 B/92



THERMAL CROSS SECTIONS

Isotope

Br
Br
Br 8'
BrB1

Br
Br 8'
Br7i

Br c'
Br 7 9

Br
Br 8 1

Br
Br
Br
Br
Br
Br
Br
Br 7 9' 8'
Br 7 3

Br
Br 7 9' 8 1

Br
Br
Br

Isotope

Br
Br
Br 7 9
Dr

Q.81
or

Br
Br 7 9

Br B I

Br 7 s

Br 8'
Br
Br
Br

Measurement

diffraction
Christianser
ratio
ratio
Chr i st i anser
activation
isom. ratio
activation
isom, ratio
pulsed n
activation
<rt
<f
local osci.
diffraction
pile osci.
ft

pile osci.
ratio
activation

ff
water bath

> f i1ter

> filter

Reference

ACR/A,28,663(72)
PRIVATE C0MM.(70)
7OHELSINK1,,2,589(70)
JNE,21,35(70)
PRIVATE C0MH.(68)
PR/B,138,1(65)
NP.67,113(65)
JIN,27,903(65)
PR,129,769'I63)
NSE.9,132(61)
NSE,8,378(60)
AERE-N/R-1117(53)
PR,83»1123(51)+
PR,83,611(51)
PRC81,527(51)
PPS/A.63,1175(50)
NAT,166,825(50)
PR.BO,312(50)
PR,79,789(50)
PR,75,1781C19)+
PR.71,666(17)
PR,72,088(17)
JPJ,25,181(13)
PR,58,551(10)
PR5/A,162,127(37)

RESONANCE PARAMETERS

Measurement

*t

syr/SI)

oyr/SI)

r.oyr^SI)
f-F-fly'SI)

•*

<rr(Sl)
<ry(SI)

Energy
Range (eV)

101-1968
101-1968

35.9-320

101-136
101-3931

35.9-375
101-136
35-317

102-205
35.8-995
35.8-995
35.7-136.0

Reference

CEA-R-33B5(68)
NP,66,133(65)

65ANTUERP,185(65)

6SANTUERP,185(65)
PR/6,136,177(61)
ZET,15,1291(63)
ZET,15,1231(63)
NP,11,120(59)
NP,11,120(59)
BAP,1,173CS9)
CU(PNPL)-206,6(59)
PR.83,1123(51)

Author

Atoji
Koester
Ricabarra
Ryves
Nistler
Anders
Bacso
Emery
Keisch
Meadows
Lyon
Egelstaff
Havens
Porntrance
Shu II
Colmer
Egelstaff
Harris
Reynolds
Hughes
Fermi
Seren
Kimura
Lapoint*
Goldhabcr

Author

Julien
Julien

Kim

Kim
Garg
Zeliger
Zelig*r
LeBlanc
UBIanc
Rostn
Rosen
Havens

B/93 35S
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C«SS S€CI*0M5

•» • 20,0*3.5 & U. IG t* *»iCr»l
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» H.6

O©SS SECTIONS

I* j

f » 9/2" Mb* • it.S S. • I^itii
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# , « 0.060*0.020 b

R£SOHflHC£ PftOP£flI!£S

! , * > 0.03«0.03 b

THEMW. CROSS SECTIONS

r» < 609 b

M-3



tut

U'tM OSS-SIS
«u«K <6S)9!S('9tt*tM €£2-6 V2
uuitt <6S>9fSt*9I!'tM S*8E

<6S>9!SI*9U'tM 0i>9-90t

•dojasj

SB313MWWd 33NVN053U

COSIOZ'Oe'tM •>*

(2S)l6t*S'JM JJj»

(E9)'UU03 :

<69)0th'E€t'M/JN ** • < *

AOutqcitg

SN0H33S SSOHD



37Rb

•5

37Rb

!" « 5/2-

THERMAL CROSS SECTIONS

9.
- 0.37t0.03 b
« 6.2*0.3 b
• 7.04*0.08 f*

RESONANCE PROPERTIES

1 / - E.OtO.S b
So - 1.2*0.3

THERHAL CROSS SECTIONS

« 0.16*0.02 b C MRb"*t]
- 0.050*0.005 b (1.0 min "Rb"J
* 0.11*0.02 b C16.7 c'«y i6Rb«)
„ • 8.3*0.1 fm

RESONANCE PROPERTIES

It • 7.5*0.S b
<D> * 100*20 «V
So « 1.0*0.1

RESONANCE PARAMETERS

XAbn ' 72.17 8850.1*1.0 k«V

Eo (*V) (MV) •V)

"175.6* ().3
•221.7* 0.3
•236.6* 0.1
•129.0*
'166.0*
177.0*
530.0*
•516.0*
•S98.0*
658 >
807 :
1012 s
1016 i
1210 '.
1111 a
1511 i
1686 )

•1913 i
1996 i
2110 t

•2190 i
•2310 *

.0
=2
.2
.1
.1
.6

t 2
t 3
t 1
i 1
t 5
t 6
t 7
' 10
t 10
t 15
t 15
t 20
' 20

0.86*
1.11*
10.8
2.6
1.6

11.0
1380

6.0
6.1

315
15
110
920
1680
6100
140
680
20
520
500
20
10

*
*
*
*
*
*

*
*

4
*
*
*
*
*
*
t
t
t

0.12
0.16
1.0
0.1
0.1
1.0
60
2.0
0.8
80
2
10
110
260
600
10
200
10
180
200
10
12

2 0 220

91
110
100

102

100

±20

*11
*16
*1S

*1S

*1S

0.065* 0.009
0.076* 0.011
0.702* 0.065
0.13 :i 0.02
0.071* 0.019
1.87 i

69.S :
0.26 i
0.26 :
12.2 =
0.53 i
4.4 i

28.5 i
48.3 i
170.2 i
3.6 i
16.6 t
0.45 1
11,6 i
10.9 i
0.43^
0.83 i

t 0.19
i 2.6
t 0.07
t 0.03
t 3.)
t 0.07
t 1.3
t 4.3
t 7.S
>16.0
t 1.0
t 4.9
t 0.23
t 4.0
( 4.4
t 0.21
t 0.25

3M



85

37Rb

Eo (eV) eV) 2gTJ! ( M V )

2420
•2550
2610 :
•2800 s
3020 i
3235 i
3360 i
4060 i
4250 i
4930 i
5180 i
5660 a
7250 i
8430 i
9310 1

t IS
t 20
t 20
i 25
i IS
! IS
t 15
20

i 15
30
30
25
35
70
70

11030 UOO
128B0 *120
15030 tlOO
15560 ±1 JO
16690 a120
17170 H 2 0

7600
66
100
40

5200
2800 i
600 s

20000 •
8400 s
12000 ;
4600 1
6000 i
12000 i
32000 i
20000 t
16000 i
26000 i
42000 i
16000 i
18000 *
22000 i

e 1200
t 20
i 40
t 14
t 1200
t 700
t 200
i 800
t 1600
t 2000
t 1600
t 1600
« 3000
t 6000
6000

: 6000
8000
10000
6000
6000
8000

IS4.S
1.3
2.0
0.76

94.6
49.2
10.4

311.1
126.9
170.S
62.9
79.3
140.9
348.S
207.3
152.3
229.1
342.6
128.3
139.3
167.9

124
i 0.4
i 0.8
i 0.27
121.8
H2.3
i 3.S
i]2.6
124.5
128.S
*22.2
£21.3
135.3
16S.4
162.2
±57.1
170.5
18I.6
148.1
14S.4
161.1

* Possibly p-wave resonances

* Note- There is a large discrepancy between measured and calculated
reduced absorption resonance integrals, possibly due to unassigned
low energy neutron resonances.
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87

37Rb

3/2*

THERMAL CROSS SECTIONS

<rT = 0.12*0.03 b

RESONANCE PROPERTIES

l y
e ' 2.010.S b

<0> 16001420 eV
5 0 = 1.610.9

RESONANCE PARAMETERS

XAbn = 27,83 6083*15 keV

(eV) (meV) (meV) 2gT; CmeV)

"269.5*
378.01

3840
5120
7580
8370
8790
11160
14930
23470

1.0
l.S
15
30

1 35
1 40
1 45
1 60
1100
1400

15.7i 1.5
900

23200
43200
102000
10000

274000
46000
40000
240000

1 80
1 3000
1 5000
H4000
1 2000
±32000
±10000
±12000
±60000

0
0
0
0
0
0
0
0
0

95 U 3 46
374
603
!172
109

2923
436
327
1567

.96* .09

.3

.4

.7

1 4.1
± 46.4
1 83.9
±161
± 22
±341
* 95
* 96
±392

Possibly p-wave resonances

88
Rb3 7 '

[17.7 mm] THERMAL CROSS SECTIONS

<rt = 1 .0*0 .2 b U 5 . 4 n in B9Rb9}
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THERMAL CROSS SECTIONS

Isotope

Rb85

Rb
Rb
Rb
Rb85

RbBS

Rb85

Rb
Rb8s

Rb.Rb85

Rb8s

Rb8s

Rb85

Rb8B

Rb
Rb
Rb85

Isotope

Rbes

Rb87

Rb85

Rb
Rb85

Rb87

RbBS

Rb87

RbBS

Rb87

Measurement

activation
diffraction
diffraction
diffraction
activation
isoir.. ratio
activation
diffraction
activation
diffraction
activation
activation
actuation
<rt
1 oca 1 osc i.
d i f fract i on
activation

Reference

JIN.34,2699(72)
ACR/ft,26,376<70)
CR/B,270,S6(70)
ACR/A,26,377(70)
CJP,47,203H69)
EN.14.228(67)
JIN,29,2653(67)
JPR,25,S65(64)
PR.129,769(63)
ANL-6797.393(63)+
NP.20,183(60)
NSE,8,378(60)
PRIVATE C0MM.(56)
PR,99,610(55)+
?R,83,S41(51>
PR,81,527(51)
PR,72,888(47)

RESONANCE PARAMETERS

Energy
Measurement Range (eV)

<rt<rr 176-17170
<rt<rr 270-23470
<rt<ry<rr(SI) 176-1690
rtr-«--(SI) 176-3050
<rt<ry<r/SI) 176-1210
fft <TyVy (SI) 267-378
<rt 3300-6900
<rt 5000-8550
<ry 520-1420
<rr 370

Reference

JINR-P3-4357(69)
JlNR-P3-4357(69)
NP,72,298(65)
NP,72,298(65)
ZET,49,410(65)
ZET,49,410(65)
PR.109,926(58)
PR,109,926(58)
NP,3,553(57)
NP,3,553(57)

Author

Steinnes
Copley
Meriel
Uang
Ricabarra
Foglio
Sims
Pichart
Keisch
Mueller
Hans
Lyon
Brookshank
Joki
Pomerance
Shull
Seren

Author

Grebenyuk
Grebenyuk
11iescu
11iescu
Kif.i
Kin
Good
Good
Bowey
Bowey
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THEWW. CROSS SECTIONS

<rl; = 1.21*0.06 b
fK = 10U b
<rt « 11*1 b
» e o h = 6 .88*0-13 f » T

RESONftNCE PROPERTIES £-

I , = 11*2 b
R' = 6.9±0.3 fi» T

8 4 .

THERHftL CROSS SECTIONS

<r_ = 0.8110.07 b
* - » 0.55*0.01 b C70 mir. 8 SSr"]
<rr = 0.26±0.06 b [61 day 8SSr9J

RESONftNCE PROPERTIES

I t = 10.6H.1 b
So = 0.9±0.1

RESONflNCE PftRftKETERS

Zftbn = 0.56 S o = 8528±5 keV

1
i

<eV> gTn CmeV) gP° (meV)

361
"188
517
635
712
1600
1980
2250
3000
3350

.61 0.8
i 1
i 1
i 5
i 5
120
130
135
H7
±20

1100 i
1.6±
8.0i

500 i
72 i
110 i
330 ±
700 i
1600 ±

100
0.8
1.2

100
12
270
120
100
500

1100 ±1200

57 1 5
0.2U 0.01
0.35± 0.05
20 ±15
2.7 ± 0.5
11 ±7
7.5 ± 2.7
15 ±10
85 HO
76 ±20

Possibly p-wave resonances
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i" = o 4

THERMAL CROSS SECTIONS

<rt = 0.84±0.06 b [2 .83 hr B ' S r "J

RESONANCE PROPERTIES

I_e = 4±1 b
<D> = 1.0*0.3 keV
So = 0.5±0.2

86

38Sr

RESONANCE PARAMETERS

XAbn = 9.S Sn = 8428.3*0.8 kcV

Eft (eV) CneV) CmeV)

I

"588
1370
2592
3247
4196
5130
6140
7944
8276
9356
10161
10345
10869
11475
11925
13897
14980
15399
18374
21359
22031
22394
22778
23087

.41 0.4

.0* 0.5
± 1
l 1
t 2
t 2
t 4
± 5
± 5
t 6
± 7
* 7
t 8
*14
l 9
112
±13
113
±30
±15
*12
±13
±13
±14

6000
56
75

3600
450
290
680
480
530
440

8500
1300
1700
14500
1S6
530

9200
9100
37000
2500
114
184

1590
1010

± 300
.0± 10.0
± 17
± 400
t 75
i 50
i 125
i 90
i 110
± 85
±1500
± 240
± 320
±2500
± 24
± 75
±1700
±1650
±6000
± 400
± 25
i 40
± 275
± 150

247 ±12
1.51± 0.27
1.17* 0.33

63.2 ± 7.0
5.7 ± 1.1
4.05± 0.67
8.47± 1.56
5.39± 1.01
5.83± 1.21
4.55± 0.88

84.3 ±14.9
12.8 ± 2.4
16.3 t 3.1

135.4 ±23.3
1.43± 0.22
4.50± 0.64

75.2 ±13.9
73.3 ±13.3

273.0 ±44.3
17.1 ± 2.7
0.77± 0.17
1.23± 0.27

10.5 ± 1.8
6.65± 1.0

" A radiation width of 0.264 eV would account for the thermal absorption
cross section.
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87

38Sr

I" = 9/2*

THERMAL CROSS SECTIONS

<r1 * 16*3 b

RESONANCE PROPERTIES

I-c = 120*12 b
R' = 6.9*0.3 fm
So = 0.26*0.06

RESONANCE PARAMETERS

Xftbr = 7.0 Sn = 11113.0*0.6 keV

£„ <eV> <meV> CmeV) 2oT« C«eV)

3.54*0.02
•35.27*0.0'*

"321.3 *0.4
"513 *l
618.3 *0.9
675.9 ±0.5
711.8 *2.2
716.9 ±0.6

•966.4 ±1
1181 *]
•1259
1335
1102
1700
1719
2013
2092
2112
2353
2139
2756
2978
3053
3658
1037
1766
1977
5196
5503
5777
6060
6150
6815
7167
7505
8810
9971

±1
±1
*1
*3
±1
±3
±1
±1
±3
*1
12
16
*6
*2
12
12
12
*3
*3
*3
*3
13
11
11
11
15
17

0.66*
0.061
1.8 i
3.5 i

600
60
360
32
ie
ii
22.0

3500
170
<6.0
21
21
16

150
18
310
500
1.0
60
560
3100
2050
1960
880
1020
1180
1300
5100
2100
760
120
821
260

0.09
0.02
0.8
1.1

60
11
50
10
1
1
5.0

205 ±20

1300
* 21

1.0
8
1
70
8
60
61
2.0
10
80

*100
±350
1300
*110
±160
1210
1700
1910
1350
1110
i 76
1111
i 11

0.35 t 0.05
0.010* 0.003
0.27
0.15

25.1
2.2

13.3
1.2
0.58
0.11
0.62

95.6
1.51

<0.15
0.58
0.54
0.35
9.8
0.99
6.89
9.52

a
i
d

t 0.05
t 0.06
t 3.1
t 0.5
b 1.8
t 0.1
i 0.13

0.12
0.14

±12.0
i

i
i
*
i
t
*
*

0.073*
1.09
9.26

48.8
29.7
27.8
12.2
13.75
19.5
55.2
68.9
25.4
9.0
4.9
8.76
2.6

*
*
i

t
*
t
*
*
*

0.64

0.10
0.18
0.09
1.5
0.17
1.22
1.22
0.037
0.18
1.32
6.3
5.1
4.3
1.9
2.16
3.2
9.0

*12.0
*
*
*
±
*

4.2
1.7
0.9
S.53
0.4

Possibly p-wave resonances
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THERMAL CROSS SECTIONS

r, • 5.8*0.4 ab

RESONANCE PROPERTIES

I» > 0*

E o (kcV>

2.780*0.01S
12.389*0.010
13.852*0.020
23.S74t0.025
29.472t0.030
51.53610.010
5S.S20t0.045
68.320*0.090
92.S *0.S
96.25 tO.S
10S.S tl.O
110 tl
122 *l
142 tl
ISI tl
IS3.5 tl
171 tl
196 *l
200.5 tl
2I2.S tl
230
232
248
260
295
304
328

<f
0.
19
240
82
88
61
82
115
670
320
ISO
210
1670
180
850
290
470
1300
310
790
1000
10CO
2090
500
6000
3000
20000

„ <.V)

100* 0.020
i 4
* 60

i
i
i
i
:

10
t 15
t 12
t IS
i 25
>270
t 97
i 60
i .'0
*S60
1130
2340
t!S0
*230
*3S0
*220
*I6O

RT •

<o> °
Si •

RESONANCE

0.05*0.02 b
6.910.3 fa
14.411.3 twV
2.H0.6

PARAMETERS

XAbn • 82.6

J

(3/2)
1/2

f 1/21
(3/23
(3/2)
(3/21

t/2

3/2

3/2
1/2
3/2
1/2
3/2
3/2
3/2

1 181 *27
0 100 tlO

1

185 130
150*25
ISO i2S
135 t20

>

g^S <«v)
0.018*0.003
0.21 «0.0N
2.06 lO.OS

2.2 *0.9

O.S *0.2

0.5 *3.3

2.1

0.98

Sn • 6360.1*3.7 htV

8.S

11.5*1.5
9.2*1.6
2.610.5
3.H0.6
3.2*0.6

4.2*1.3

2.7*0.8
17.3*5.2

6.2*2.5
2.4*1.2
2.9*1.4
7.2*2.2
1.9*1.3
4.6*0.9
6.5

12.0

29.4
14.2
87.0
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31 Sr
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1HEHJML CROSS SECTIONS [50.5 day]

i b

asSr
CROSS SECTIONS (29y|,

> 0.9*0.5 b
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THERMAL CflOSS SECTIONS

Isotope Measurement Reference Author

Sr*«

Sr*«
Sr
Sr* 4'"
Sr**''*
Sr**
S r "

Sr
Sr**'"
* * 6S

S r "
S r "
Sr*'

Sr«*
Sr
Sr
Sr
Sr
Sr.B6.88
Sr
Sr
Sr

activation
diffraction
activation
diffraction
activation
iso*. ratio
iso*. ratio
activation
activation
icon, ratio
activation
activation
activation
activation
activation
ratio
activation
local osci.
diffraction
pi I* osci.
reflection
activation
absorpt i on

JIN.34.2699C72)
ACft/A.27.622(7!)
70HELS1NK1.2,589(70)
ACB/B,25.787(69>
2P.2IO.t3(68>
EN.14,228(67)
«1,11,85(66)
APA,23.223(66)
WSE.22.373(65)
6iPCfl!S.2.703(61)
NP.20,183(60)
NSE.8.378C60)
PIC-2,I6,S1(58)
CJC.36.73l(SB)
CJP.35.1215(57)
NP.1,120(56)
PPS/A.65,958(52)
PR.83.61KS1)
PR.81,527(51)
PPS/A,63,U75(S0>
PR.71,915(17)
Pfl,72,888(17)

PRS/A!I62]127(37)
PR.18,265(35)

Steinnes
Cooper
fticasarra
loopstra
Rannhart
Foglio
Kardon
Zeisel
Kraaer
Gulyas
Hans
Lyon
Eastwood
Hoy
Hoy

Harrison
Pwterance
Shull
Colaer
Ferai
Seren
Coltaan
Goidhaber
Dunning

RESOWWCE P««P«1ET£RS

Isotope Measurement
Energy

Range (eV) Reference Author

S r "
S r "
S r "

5r8B

S
S r "
Sr"
**

S
S r "
S r "
S r "
S r "
S r "

ffy(spectra)

rr(spectra)

<rtcrr

12.4-57.1
505500-700000
232000-M3'.«D0

588.- VJ34S.
3.53-i'353.

12389.-883:0.
therma1
therm*1
therma1

361.6-3350.
590.-18800.
3.56-3700.
2780.-23800.

12750.
H500-212500
3000.-1J300.

1360C.
3.56

BAP.18,591(73)*
BAP.16.195(71)
BAP,16.195(71)
PRIVATE COIti.(71)
PRIVATE COm.(71)
PRIVATE COm.(71)
695TU05VIK,35(69)
NP/A,113.131(68)
ZP,191,373(66)
E0N.2.183(65)
E0N.2,183(65)
E0N.2,183(65)
E0N.2.183(65)
AP,11,387(61)
flP,11.387(61)
PR.109,926(58)
PR,109,926(58)
PR,108,353(57)

Uinters
Divadeena*
Pineo
Rahn
Rahn
Rahn
Michael is
Irigaray
Michael is
Adamchuh
Adamchuk
Adamchuk
Adamchuh
BiIpuch
BiIpuch
Good
Good
Stolovy
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CROSS SECTIONS

1" « 1/2-

£ 0 (heV>

-0.300
2.598*0.008
2.608*0.008
3.380*0.008
4.776*0.008
5.710*0.010
7.496*0.018
9.410*0.025
9.728*0.026

10.72 *0.03
11.57 *0.04
11.58 10.04
12.99 10.04
13.79 10.05
14.21 10.05
14.52 10.05
15.19 10.05
20.2/ 10.08
23.00 tO.10
23.62 ±0.10
24.12 10.11
24.56 iO.ll
26.38 10.12
26.85 10.12
28.11 tO.13
29.26 ±0.14
29.53 tO.14
30.05 10.15
42.10
53.00
53.70
55.10
56.10

1.48
l.SO
0.56
0.082
0.30

31.6
5.0
2.04 .
0.56 i
5.8 s

44.0 :
12.0 i
2.6 i
4.4 i
0.76 t

42.8 i
8.4 i

51.0 i
4.6 i

39.4 l
70.4 i
25.8 i
3.6 i

10.6 i

*t

f*

• !.28*0.02 b
• I.0t0.2 «0 £3
• 7,60(0.06 b
• 8.88*0.06 b
m 7.78*0.03 f*

RESONANCE PROPERTIES

: •
H* >
<0> •

s0 .

flEsowwce

• 1.0*0.2 b
• 6.7*0.1 f*
> 1.2*0.2 k«V
° 0.32*0.1!

PflRnntTwftS

XAbn = 100

t«V)

t 0.36
t 0.26
t 0.08
i 0.012
i 0.06
t 2.0
t 0.6
i 0.24
t 0.10
t 2.0
t 3.2
« 1 . 2
i 0.4
t 0.6
t 0.20

2.0
0.8
6.0
1.0
6.0
8.0
2.2
0.5
2.0

124 H2
136 114
64 i 8

J C

1 0
cn co

tn
i
i
I

0 0
l

1 0

tn
0 0
i I

m o

i <
i

en
cn
tn i
0 0

0

tn l
1 0

tn I

.2 hr "¥")

Sn * 6860.0*1

Z<f° C«V> 9

0.26
0.0286*0.0070

0.364 10.023

0.206 10.024

0.408 ±0.030

0.0222*0.0034

0.348 ±0.016

0.160 10.014
0.022 10.003

0.790 ±0.081

,4 k*V

3.23
0.62
0.073
0.400

1.530

0.150
1.360

2.360

0.760
0.130

0.860
4.330
0.380
3.100
5.450

0.670
7.440

3.700
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•9 .

39'

J I 2gf» <«V> #> (•¥>

62.10
6S.30

70.30

« y

f* , T H E i m CROSS SECTIONS
jvf <0 ofJ

c , < 6.5 b

i f 8 i < h y i THERNN. CROSS SECTIONS

#T • I .4*0.3 b

39-2 1/110



i tem*, cross sections

ls««p.

»•*
fit
¥*•

»•*
if"
Tti
!*•
Tf0
»*•

v"
y§i
fit
Tt»

Isotope

Tll

T**
¥«»
If"
Tlt

Htasurenent

activation
diffraction
diffraction
diffraction

diffraction
diffraction
activation
activation
diffraction
activation
activation
pi'« otci.
IC",»J O S C ) .
activation
t

ftefer«n»

iH£#2S*S2SC>!)

fltn<# 19#Wf 8*O5ir

KT0-S£H"72-28»6H(6lt
KR1 •?«9liB(62)
JCP*3S.i958(6)>
PR,123*903(61)
CJP,».1690(60>
fCR> I8*797CS7)
PRIVATE C0f81.(S6)
JCP,23,2!08(SS>
JPR» l2»S8*t(5t)
PRt&3.6tl(Si J
PR«72«686(17)
PftS/A,162.127(37)
PR,*S»26S(3S>

RESONANCE PARAMETERS

Energy
HeasurcBent Range OieV)

9. 2.S98-30.0S
*. 0.68-76.8
rt 2.S90-25.420
rt 2.5-13.0
#t 2.S-17.0
»c 0.002-2.0

Reference

W»/A, 123.561 (69)
JPR,2i*»99t(63)
Pt,3,67(62)
AP,11,387(61)
PR.109,926(98)
PR,110,692(58)

flutter

Ryvts
Fert
faton
Villain

> Rusttd
Kur'otnow
fttoji
Heath
Hi(ton
Prince
Lysn
S«ith
Btnoist
PoMrance
Sercn
Seldhaber
Ouming

Author

Korgenstern
Bianchi
Julien
Biipuch
Good
Seth
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I
1'
••i

L

I" = 0*

THERMAL CROSS SECTIONS

<rr = 0.185±0.003 b
?. = 6.40±0.07 b
»coh B 7.0*0.1 fm

RESONANCE PROPERTIES

Iy = 1.10±0.15 b
R' = 7.1±0.4 fm

THERMAL CROSS SECTIONS

RESONANCE

R* =

* :

RESONANCE

ZAbn

0.10±0.07 b

PROPERTIES

0.20*0.03 b
7.1*0.4 fm
3.0*1.0 keV
1.4±0.5
4.6±0.5

PARAMETERS

= 51.46

40Zr

90

40Zr

Sn = 7202.6±2.7 keV

Eo

3848
3988
7249
7572
8823
9565
11490
12416
13310
17230
34700
40100
41600
42400
44100
56000
59000
68000

(eV)

±
±
±
±
±
*
±
±
±
±
±
±

l

10
10
22
24
30
34
44
50
60
100
100
100

200
±1000

s
11
0.
8.
0.
7,
0.
0.
0.
70
210
89
94
362
342
320
126
310
563

± 2
16 ± 0.
4 ± 0.
78 ± 0.
3 ± 0.
086* 0.
090± 0.
27 * 0.

±10
±15

03
9
05
7
006
008
04

I

0

cn
cn
cn

0
0

Tr CeV)

0.30*0.05
(0.3)
0.40±0.08
0.32±0.05
0.50±0.08
(0.3)
(0.3)
(0.3)
0.25±0.05
0.21±0.05

9rJi (eV)

0.18 ±0.02
0.003 ±0.001
0.10 ±0.01
0.009 ±0.001
0.078 ±0.008
0.0009*0.0001
0.0008*0.0001
0.0024*0.0004
0.605 ±0.087
1.60 ±0.11
0.84
0.47
1.79
1.66
1.03
0.54
1.29
2.20

C/l 40-1
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I" = 0*

THERMAL CROSS SECTIONS

<rT = 0.26*0.06 b

RESONflNCE PROPERTIES

So
S,

= 0.51*0.12 b
= 7 .1*0 .1 fm
= 1.5±0.5 keV
= 1.6*0.6
= 6.5*1.0

RESONfiNCE PflRflMETERS

Zflbn = 17. l t

92

40 Zr

5n = 6758±1 keV

2004
2725
1160
4760
5023
6625
6890
8822
9108
9791
12100
11500
17200
23100
31300
39200
11700
17000

(eV)

*
*

*
*
t
±
t
t
t

2
5
1C
20
12
18
20
28
26
33

ilOO

gro (eV)

0.29*
23 *
1.5 *
12 *
2.3 *
0.21*
72 *
8.1 *
6.6 *
0.21*
25
38
38
121
217
208
186

0.3
2
0.5
2
0.3
0.01
8
0.7
0.3
0.03

600 ±200

I

1
0
1
0
1

0

TT <eV)

(0.3)
O.tS±0.O3
0.50*0.05
0.26*0.01
0.21*0.01
(0.3)
0.60*0.08
0.27*0.01
0.23*0.03

c/S (eV)

0.0062*0.0010
0.113 ±0.039
0.070 ±0.008
0.171 ±0.029
0.032 ±0.001
0.003 ±0.001
0.870 ±0.098
0.086 ±0.007
0.071 ±0.006
0.0021*0.0003
0.23
0.32
0.30
0.81
1.19
1.07
0.90
2.7 ±0.8

C/3 40-3
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40Zl"
[ W x l f l 5 y r ]

THERMAL CROSS SECTIONS

1.3 <

RESONANCE

It -

RESONANCE

,, < 1 b

PROPERTIES

33 b

PARAMETERS

I" = 5/2*

Eo CeV)

110 *2

2gf\,

270

(meV)

.30

2gf|

26

S

J (<neV>

*3

n = 819US keV

40-4 C/4 |



THERMAL CROSS SECTIONS

<rT = O.056±0.00t b

RESONANCE PROPERTIES

94

40It

I" =

Eo

2263
2728
4904
5800
7065
7462
10126
12006
12600
127S8
11229
17700
17950
19750
20200
23100
23700
25100
29000
29800
30200
31800
33800
36300
10000
11600

0*

(eV)

± 3
± 5
± 11
± 11
± 20
± 20
i 31
i 37
±100
± 57
± 70
±200
±200
±300

0.75

1, x
R* =
<0> =

So =
S, =

RESONANCE

CeV)

i 0.11

ZAbn

0.00301 0.0003
0.28
22
25 i
0.23 i
0.26 i
0.30 i

21 i
0.26 i
0.27 i
16
51 i

s 0.05
i 6
t 5
t 0.01
t 0.04
i 0.03
t 6
i 0.05
t 0.05

8
110 ±10
85
50
13.5
57
57
57
78
131
130
69
115
267

0.30i0.03 b
7.110.1 fm
1.710.3 keV
1.H0.5
4.6iC5

PARAMETERS

= 17.10

t rt («v

0.13510
(0.30)

m (0.30)
[1] 0.65 10
0 0.30 ±0
Hi (0.30)

(0.30)
(0.30)
0.26 ±0
(0.30)
(0.30)

)

.05

.05

.05

.05

Sn * 6475±5 keV

O.OIS

CeV)

10.002
O.OQ006±0.0000
0.001
0.290
0.33
0.003
0.0026
0.0027
0.19
0.0023
0.0022
0.12
0.21
0.79
0.81
0.32
0.28
0.36
0.31
0.31
0.15
0.75
0.71
0.36
0.73
1.29

10.001
10.79
±0.06
±0.001
±0.0001
±0.0003
±0.05
±0.0004
±0.0004

±0.07

C/5 40-5
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40Zr
THEKJWL CROSS SECTIONS

I" = 0

E o C<

302
3845 :
4120 t
4610 i
5500 =
5970 i
15450 t
22760
29400
34500
36100
37200
36900
40700
45800
S1600
54200
58300

»

t 1
t 40
i 30
t 10
t 50
t 90
blOO

9r« <«v>

0.19*0.03
6 *2
13 ±1
6 *2
15.7 ±3.0
4

46
"02
70
93
43
96
180
86
60

1170
558

*1 '

RESONANCE

< -

RESONANCE

rftbn

J 4

1/2 1

0.01740.003 b

PROPERTIES

5.0*0.4 b
1.0*0.6

PARAMETERS

= 2.80

Tt (eV)

O.250iO.020

So = 5571*3 keV

grj (eV) gfJi (eV)

0.011*0.002 17.9
0.097*0.032
0.19 ±0.03
0.08 ±0.04
0.21l±0.050
0.05

0.3
2.39
0.4
0.5
0.23
0.49
0.91
0.5
0.25
5.11
2.35

L

40-6 U6



THERMAL CROSS SECTIONS

1sotope

Zr9*,96

Zr9»,96

Zr
Zr
Zr
Zr
Zr
Zr
Zr9i,96

Zr
Zr 9 3

Zr90.91.92,9*,96

Zr
Zr
Zr
Zr

Measurement

activation
activation

<rr (0.025 ev)
pile osci.
diffraction

pile osci.
activation
pile osci.
pile osc i.
pile osci.
pile osci.
diffraction
diffraction
activation

Reference

NS£,46,3m71)
CJP,18,2362(70)
NIM,86.83(70)
68UASH,2.857(68>
66PftRJS,1,179(66)
ANL-6797,393(63)
NSE,11.298(61)
JNE,12,32(60)
NSE,8,378(60)
ftERE-R/M-100(57)
0RNL-1789,50(55)
PR,88,112(52)
PR.83,611(51)
PR,83,88(51)
PR,81,527(51)
PR,72,8e8(47)

flothor

Fulmer
Ricabarra
Malik
Lopez
Carre
Mueller
Joki
Tattersa11
Lyon
Cumm i ns
Pomerance
Pomerance
Pomerance
Pomerance
Shull
Seren

UJ 40-7



RESONflNCE PARAMETERS

Isotope

Zr
Zr
Zr 9 0

Zr9>

Zr"
Zr9*
Zr
Zr
Zr
Zr 9 0

Zr92

2r9*
Zr 9 6

Zr
Zr
Zr.Zr 9 0' 9 1' 9"
Zr 9 0

Zr91

Zr"
Zr9"
Zr 9 6

2r90

Zr9'
2r32

Zr9*
Zr 9 6

Zr91

Zr
Zr
Zr
Zr
Zr 9 3

Measurement

<rt (spectra)
trt (spectra)
»r<rt

«V*t
« y » t

*t

«t

*t

't

*t

"t
(ryfft
ct

't
vt
vt

*t

"t

*t

*t

*t

*t

"t
fft
<ry (spectra)

"t

ar (spectra)

Energy
Range (eV)

182-1530
182-1530

3818-17268
182-1266

2001-9791
2263-11229
182-2008
182-2008
182-885

3800-68000
2700-52000
5700-13700
2680-56300
182-3890
182-293

1-50000
3912-17850
182-5600

1860-6880
2273-19860
303-5510

3880-17800
182-5600

2700-17200
2250-21000
301-iSIOO
182-2050
182-3812
182-18007
182-1190
therm*1
110

Reference

BAP,17,16(72)
BAP,17,18(72)
NSE,37,137(69)
NSE,37,137(69)
NSE,37,137(69)
NSE,37,137(69)
NP/A,132,129(69)
NP/A,123,561(69)
BAP,11,101(69)
PR.165,1329(68)
PR,165,1329(68)
PR,165,1329(68)
PR,165,1329(68)
68UASH.2,857(68)
PL,11,123(65)
AE,19,291(65)
NP,53,667(61)
NP,53,667(61)
NP.53,667(61)
NP.53,667(61)
NP,53,667(61)
ORNL-3125,32(63)
0RNL-3125,32(63)
0RNL-3125,32(63>
0RNL-3125,32(63)
0RNL-3125,32(63)
PR,131.2113(63)
CR,251,1009(62)
BAP,6,69(61)
JPR,22,719(61)
BAP,6,237(61)
0RNL-2610.22(58)

Author

Hughabghab
tiughabghab
Bartolome
Bartolome
Bartolome
Bartolome
Jul•en
fiorgenstern
Rimaui
Good
Good
Good
Good
Lopez
tiuradyan
Kapchigashev
Moskalev
Moskalev
Moskalev
Moskalev
Moskalev
Block
Block
3 lock
Block
Block
Jackson
Julien
01 sen
Gorge
Bartholomew
Block

40-8 C/8



I" = 9/2*

THERMAL CROSS SECTIONS

fft * 1.15*0.05 b
»eoh = ' .11*0.04 f,

RESONANCE PROPERTIES

I- = 8.5*0.5 b
R' = 7.0*0.2 F»
S o - 0.36*0.06

S, = 5.16*0.24

RESONANCE PARAMETERS

iflbn * 100
7228.9*1.5 kcV

Eo <eV>

35.8*0.1
42.3*0.1
94.3*0.1
105.8*0.2
119.2*0.2
192.2*0.2
193.8*0.2
243.7*0.2
319.0*0.2
335.5*0.2
362.6*0.3
365.0*0.3
378.4*0.3
392.5*0.3
460.3*0.3
500.6*0.4
S99.3*0.4
604.4*0.4
617.7*0.4
640.8*0.5
672.0*0.5
678.2*0.5
721.3*0.5
741.4*0.6
757.3*0.6
912.3*0.8

r CmcV)

180 * 30
175 * 30
175 * 30
145 * 30
125 * IS

161 * 12
162 * 20
222 * 40
149 * 20

302 * 40
203 * 30
170 * 35
230 * 50
145 * 40
160 * 40
ISO * 40
150 * 40
220 * 40
135 * 30
250 * 50
300 * 25
250 * 50
200 * 60

0.11

(HV)

*
0.088*
0.35
0.45
4.0
0.5
36
2.2
1.8
17.0
0.27
0.50

110
2.4
7.9
4.8
1.2
3.4
1.1
S.3
8.7
2.0
14.1
186
2.0
3.8

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.01
0.008
0.04
0.02
0.2
0.3
4
0.2
0.2
1.0
0.08
0.15
10
0.2
0.6
0.6
0.2
0.3
0.2
0.5
0.8
0.2
1.5
15
0.4
0.4

J

5
4

4
C4]

C4J
tS]
5
4

C43

tSJ

4

(

1
1
1
0
0

0
1
1
0

0
1
0
1
toi
0

1
I
1
0
1
0

T, CmeV)

180 ±30
175*30
175 130
145 150
125 *15

125 US
160 *20
220 150
130 120

180 *40
200 ±30
162 ±35
225 ±50

135 ±30

129 ±16

2gT° <«V>

0.044* 0.002
0.37 * 0.02

2.6 t 0.3

0.93 * 0.09

S.7 * 0.6

0.37 * 0.02

0.05 * 0.03
0.14 * 0.01

0.21 * 0.02

6.8 * 0.6

0.13 * 0.01

eft <«V)
110
72
85

125
68

64

88

108
24
158

22 — O9
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K i m C M S SECTIONS

<r, = 13.6U.5 b

1" = 6*

Eo <eV>

11.63*0.
22.63*0.

05
20

RESONANCE

h =
RESONftNCE

2gPn (meV)

5.66*0.68
0.95*0.10

PROPERTIES

125*8 b

PftRflMETERS

Ty (meV)

162 ±20
213 ±25

5O = 6<t95.9±3.2 keV

2gr° (meV)

1.72±0.20
0.20±0.02

[ 35 ] (Jo , THERMfiL CROSS 5ECTI0N5

<ry < 7 b

41-6 C/M



THERMAL CROSS SECTIONS

Isotope

Nb93

Nb9*
Nb93'9*
Nb9S

Nb93'3*
Nb93'9'
Nb93

Nb9*
Nb9*
Nb93

Nb9*
Nb9*
Nb9*
Nb93

Isotope

Nb93

Nb9*
Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Nb93

Hb93

Nb93

Measurement

Christiansen
activation
activation
activation
activation
pile osci.
pile osci.
activation
pile osci.
diffraction
pile osci.
pile osci•
pile react.

f i1ters

Reference

ZN,26A,391(71)
PRIVATE C0MM.(69)
0RNL-1306,2(68)
0RNL-3188,9(63)
100-16760,13(61)
JNE,12.32(60)
AERE-R/R-2516(58)
PR,92,369(53)
PR,83,611(51)
PR,81,527(5U
PR.80,312(50)
PPS/A,63,1175(50)
PR.72,16(17)
PRS/A,162,127(37)

RE5 0NANCE PARAMETERS

Measurement

Cy(spectra)

°"t
ffy(spectra)
<rr
<rr rot.sample

(X ?
o-/5l)
fl-.ffyif

a

r

CyOl)
«-y(5I)
o-t
o-
<rt<ry

Energy
Range <eV)

35.-336.
10.-50.
35.-119.
35.-1100.
35.-1228.

35.-100,

91.-378.
35.-1000.
35.-7322.
35.-191.

35.-191.
91.-125S.
35.-711.
35.-211.
195.

Reference

PR/C,3,2051(71)
IN-1317,3(63)
PR.171,1121(68)
NP/A,93,310(67)
65ANTUERP,183(65)

NP,72,298(65)

ZET,19,110(65)
NP,70,197(65)
PR/B,137,517(65)
PL,11,378*188(63)
PR,131,2153(63)
BfiP,5,32(60)
PRIVATE C0MM.(59)
PR,109,1258(58)

PRIVATE C0MM.(55)
55GENEVA,1,110(55)

Author

Koester
Schuman
LJruschel
Halperin
Schuman
Tattersa 1 1
Jowitt
Doug 1 as
Pomerance
Shu II
Harris
Colmer
Anderson
Go 1dhaber

Author

Chrien
Serpa
Prestwich
Lopez
Muridyan

11 iescu

Kim
Poittevin

Jackson
Jackson
Desjard i ns
Rosen
Saplakoglu
Pilcher
Rae

C/1S 41-7
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THERMAL CROSS SECTIONS

«r- = 2.65±0.08 b
S, = 5.8*0.2 b
»coh = 6' 9 f m

RESONANCE PROPERTIES

I - = 22*2 b

Eo

2166
2299
2438
2580
2602
3074
3209
3282
3339
3369

42Mo

I" = 0'

(eV)

.50*1

.20*1

.00*1

.70*1

.30*1

.00*2

.00*2

.0 *2

.8 ±2

.0 ±3

y

Eo CeV)

347.0*
1868.8*
2322.6*
3060.0*
3169.0*
4286.0*

0.2
1.1
1.6
2.0
2.5
4.0

.40

.SO

.65

.80

.80

.00

.50

.5

.5

.0

gr

7
47
50
75

7800
1050

a<

0,
0.
0,
0.
0.
0,
0.

24.
0.
0.

R' =
So =
Si =

UNASSIGNED

jr° (tneV)

.20* 0.05

.14* 0.05

.?8± 0.10
,80* 0.30
.14± 0.04
,25* 0.08
.25* 0.09
,0 ±10.0
.28* 0.10
,19± 0.07

6.8*0.2 fm
0.6*0.2
5.8*1.0

RESONANCES

Eo CeV)

3393.0
3489.9
3504.0
3623.0
3650.5
3726.0
4138.0
4178.0
4930.0

THERMAL CR055 SECTIONS

*1 -

RESONANCE

I =
R' =
So =

s? =
RESONANCE

Zflbr

„ CmeV) J

.9*
±
*
*

0.6 1/2
10 3/2
6 3/2
10 tl/23

* 600 1/2
± 200 3/2

45 mb

PROPERTIES

0.52*0.11 b
6.4*0.8 fm
0.65*0.26
3.3*1.1

PARAMETERS

i = 15.84

±3.
±3.
±3.
±3.
±3.
±3.
±4.
±4.
±5.

I ft CmeV)

0
1
1
1
0 215 ±
1 220 ±

20
50

0
0
0
0
0
0
0
0
0

•

0
0
0
0
0
1
0
0
1

5n =

9̂ n '

.381
•35±
,57±
.60±
.50*
.38*
.53*
.34*
.40*

CmeV)

0.
0.
0.
0.
0.
0.
0.
0.
0.

8072*2

r|> (<neV>

0.42± 0.03

138 ±12

15
15
20
20
10
40
15
10
40

.9 keV

3rj (eV)

0.29
0.22
0.22

1.85

42-J C/16
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F = 0*

THERMAL CR05S SECTIONS

trT
c = 16 mb

RESONflNCE PROPERTIES

Iy * 0.57*0.12 b
R' = 6.5±1.3 fm
50 = 0.8*0.1

S, = 5.1*1.5

RESONflNCE PftRflMETERS

Zflbn = 9 .01

7375.1*2.2 k*V

Eo CeV)

108.8*0.2
1051.7*0.8
1511.8*0.9
1660.1*1.1
2178.1*1.1
3159.2*3.0
3572.2*3.0
3599.0*3.0
1362.7*1.0
1616.1*1.5
1916.7*5.0
5121.0*5.0
5383.0*5.0

9l

0
6

1100
12
383

1130
508
511
1090

15300

ro CmeV)

.16* 0.02

.1 * 0.6
± 300

.1 ± 1.7
* 135

* 660
* 115
* 73
* 310

*2000

J

[3/2]

[3/2]

[1]

[1]

ry CtneV)

110 *20

260 *30

167 ±30
190 ±30
192 ±19
200 ±30

gr° CmeV)

0.015* 0.002
0.19 * 0.02
28 * 8
0.30 * 0.01
8.2 ± 2.9

18.8 ±11.0
7.7 ± 2.2
7.7 * 2.2
15.5 * 1.1

209 ±30

0.
6.

125
11.
220
155
195
145
260
110
168
175

r/r CmeV)

16* 0.02
0 * 0.6
±12

7 ± 1.5
±22
±18
±19
±13
±21
±11
±11
±17

^ * • - — - • —
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42 Mo

I " =

E0

Bound
11
110
117
159
217
215
263
331
358
118
169
551
595
630
661
680
702
708
715
769
898
932
956
980
1011
1025
1035
1059
1122
nil
1170,
J203
1296,
1311,
1360,
1386,
1119,

5/2*

(eV)

level
.7*0.
.1*0,
.8*0,
.5*0.
.9*0.
.8*0.
.7*0.
.3*0.
.5*0.
.2*0.
.7*0.
.1*0.
.7*0.
.0*0.
.6*0.
.7*0.
.8*0.
.3*0.
.5*0.
.6*0.
.1*0.
.1*0.
.5*0.
.7*0.
.1*0.
.0*0.
.7*0.
.2*0.
.5*1.
.6*1.
.5*1.
.7*1.
.9*1.
.2*1.
.6*1.
.7*1.
.0*1.

i
,2
,2
,2
,2
,2
.2
,2
3
3
2
,1
u
5
5
5
6
6
6
6
7
8
8
8
8
9
9
9
9
1
1
2
2
3
1
1
1
1

2,

200
0
0
11
1
0
1
3.

300
1,
11
no
0,
20
18,

830
2,
13,
5
21
250
3.
1.

37
6.

no
13.
9.
1.

250
20.
210
It
91
6.
11.

620

9 <

*
.16*
.15*
.1
.3

t

±

.50*

.1
,1

,0

.8

.0

,9
,1

,5
,5

3

,2
2
0

6

0
6

±

±

±

±

±

±

*

*

1

1

*

*

*

±

*

*

*

*

*

±

*

±

*

±

*

*

*

*

*

1

THERMAL

*T

CROSS

= 11

SECTIONS

.5*0.5 b

RESONANCE PROPERTIES

ly
H'
So
5,

= 105*7 b
= 7.

= o.:
1*1.1 fm
35*0.07

= 7*2

RESONANCE PARAMETERS

CmeV)

10
0.02
0.02
1.0
0.1
0.05
0.2
0.5
60
0.1
1

20
0.2
3
1.5

50
0.3
0.8
1
3
30
0.3
0.7
6
0.5
20
1.0
0.8
0.6
50
1.8

20
1
16
0.8
1.0

70

XAbn =

J

3
1
2
3

3

2

3
3

3
2

2

3

2

3

t

0
1

0
1

m
0

en
0

en
0
0

l
0
0

tn
0

0

0

0

15.72

Ty CmeV)

150 * 10
310 ± 80
200 ±120
115 * 20

115 * 20

170 * 50

115 * 15

175 * 20

(150)

150 * 15

4

4

30.
0.
0,
1,
0,
0,
0.
1.
15.
0.
0.
1.
0.
0.
0.
31.
0.
0.
0.
0.
8.
0.
0.
1.
0.
3.
0.
0.
0.
7.
0.
6.
0.
2.
0.
0.
16.

5n =

,0

9151.2*0

CmeV) 2

±1
,0153*0
,011
,26
,088
,032
,086
,9
,8
,19
,51
7
,03
80
,70
,8
11
50
16
97
3
12
05
2
18
1
11
28
12
1
60
1
30
6
16
31
1

±0
±0,
±0,
±0,
±0,
±0,
±3,
±0,
±0,
±0.
±0,
*0,
±0,
±1.
±0.
±0.
*0.
*0.
±1.
±0.
±0.
±0.
±0.
±0.
±0.
±0.
±0.
±1.
±0.
±0.
±0.
*0.
±0.
*0.
±1.

.5

.002

.002

.08

.006

.003

.012

.3

.2

.05

.05
,9
,01
,12
.06
,9
,01
,03
,01
,12
,0
01
02
2
02
6
03
03
02
5
OS
6
03
1
02
03
9

.5 <<eV

grj; CmeV

68

200

280

532

622

120

88

C/19 42-4
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THERMAL CROSS SECTIONS

ir t = 1.0*0.6 b

RESONflNCE PROPERTIES

1 / = 20*5 b
R} = 6.6*1.3 fm
So = 0.70*0.26

S, = 4 .5*1 .0

RESONflNCE PflRfiMETERS

I" = 0* Xfibn » 16.53 5- = 6816.1*1.7 keV
Eo CeV)

113.4*0.1
131.4*0.1
419.0*0.2
968.4*0.8
1267.0*0.8
1496.5*0.8
2080.6*1.1
2363.2*1.6
2484.2*1.7
2779.7*2.0
3282.3*2.5
3572.2*3.0
3757.7*3.0
4319.8*4.0
4412.1*4.0
4558.5*5.0
4941.9*5.0
5374
5402
5611
S784
6032
6560
7051

grn <»

0.45*
290 *
6.0 *
2.7 *
2.2 *
9.9 *
7.4 *

4000 *
35 *

teV)

0.05
20
0.4
0.4
0.3
1.0
1.1

300
7

9000 ±2000
3440 *
371 *
334 *

67 *
20.2 *

725
148
120

7
4.9

J

3/2

1/2

1/2
1/2

I

1

0

0
0

rT (mev>

100 ±25

164 ±15

186 ±27
10S * 8
156 ±61
96 ±19

(100)

gr° <meV>

•185
25.3 * 1.8
0.2S * 0.02
0.086* 0.013
0.062* 0.008
0.26 * 0.03
0.16 * 0.02
82.3 * 6.2
0.70 * 0.14

157 *35

6.1 * 2.4
5.1 * 1.8

1.0 * 0.1
0.28 * 0.07

gr oryr <«ev>
0.45* 0.04
66
5.8
2.7
2.2
9.4
7.1

158
27.0
45
182
102
110
75
87
40
18.0

195
68
155
220
108

* 4
* 0.4
* 0.4
* 0.3
± 0.7
* 1.0
±15
* 2.0
± 4
±27
* 8
* 9
± 7
* 8
* 4
* 3.9

±19
* 6
±18
±26
±11

o



42mo

I" = 5/2*

Eo (eV)

70.93*0.03
79.55*0.04
109.58*0.05
126.89*0.06
136,37*0.08
210.0 *0.1
227.4 ±0.!
233.3 ±0.1
248.0 ±0.1
268.1 ±0.1
285.9 ±0.1
311.9 ±0.2
321.1 ±0.2
352.5 ±0.2
380.7 ±0.2
397.0 ±0.2
475.3 ±0.3
505.4 ±0.3
528.3 ±0.3
533.8 ±0.4
548.3 ±0.4
558.3 ±0.4
564.1 ±0.4
568.0 ±0.4
572.0 ±0.4
578.5 ±0.4
653.2 ±0.5
676.1 ±0.5
694.7 ±0.5
700.7 ±0.6
786.4 ±0.6
809.2 ±0.7
B62.6 ±0.7
905.7 ±0.8
975.1 ±0.8
1006.4 ±0.9
1108.5 ±1.0
1134.0 ±1.1

2

16
0
0
0
1
0
2
0
1
17
60
10
1
9
7
75
1

52
1
4
4

600
2.
6.
5
1.
2.

385
12.
9.

384
4.
48
9.
14.
62
280
50

7 n

.5 t

.11*

.22*

.20*

.2 ±

.7 *
,4 ±
.7 ±
8 ±
0 ±

±

.0 ±
9 ±
0 ±
0 *

±
7 ±

±

5 ±
4 ±
6 ±

±
6 ±
6 ±
6 ±
7 ±
7 ±

±
4 ±
2 ±

THERMAL

*r

CROSS SECTIONS

RESONANCE

li
FT
So

st
a

=

RESONANCE

Zflbn

(meV)

1.5
0.02
0.08
0.08
0.1
0.2
0.2
0.01
0.2
1.5
6
1.5
0.2
1.0
1.0
8
0.2
5
0.2
0.4
0.5
50
1.3
0.6
0.8
0.2
0.3
50
0.8
0.6

±118
0 ±

±
8 ±
0 ±

*
±

*

0.5
10
0.8
1.2
10
34
12

j

2

3

3
2
3

3

3

2

2

2.2±0.7 b

PROPERTIES

13±3 b
6.6*1.3 fn>
0.34±0.06
8.0*2.5

PARAMETERS

= 9.46

I

0

cn

0
0
0

0

0

130
120

130

131

114

(meV)

±30
±60

±15

±16

±10

= 8642.6*0.5 keV

2gr|| (meV)

1.96 ±0.18
0.012±0.001
0.021*0.008
0.018±0.07
0.10 ±0.01
0.048*0.014
0.159*0.013
0.046*0.007
0.11 ±0.01
1.04 ±0.09
3.55 ±0.36
0.57 ±0.09
0.11 ±0.0!
0.48 ±0.05
0.35 *0.05
3.7 ±0.4
0.080*0.008
2.31 ±0.23
0.065*0.007
0.19 ±0.02
0.20 ±0.02
25.4 ±2.1
0.11 ±0.05
0.28 ±0.03
0.23 ±0.03
0.07 ±0.01
0.10 ±0.01
14.8 ±1.9
0.47 ±0.03
0.35 ±0.02
13.7 ±4.2
0.14 ±0.02
1.63 ±0.34
0.33 ±0.03
0.45 ±0.04
1.95 ±0.31
8.5 ±1.1
1.48 ±0.35

i

tfvB

«t

,1

'.[•

• c

;j .

4-a

", '
1

\—.

;—*

j

i~.

j
;
i

i

I "

i

i
|

]
\i
:j
it
i

3
|

|

:|

1
-i
i
i

42-7 072



97

42 Mo

Eo <eV> (neV) (tneV) (meV)

1176.7
1194.2
1250.0
1270.4
1293.5
1316.0
1333.5
1364.6
1375.4
1398.0
1425.3
1153.1
1485.0
1534.7
1596.6
1628.4
1699.0
1713.2
1740.7
1795.0
1835.9
1867.5
1871.9
1903.8
1931.5
1940.8

±1.1
±1.1
±1.2
±1.3
±1.3
±1.3
±1.3
±0.7
±0.7
±0.8
±0.8
±0.8
±0.9
±0.9
±0.9
±0.9
±1.0
±1.0
±1.0
±1.1
±1.1
±1.1
±1.1
±1.1
±1.2
±1.2

75
9.

540
50
40.
57.
54.
60
11.
14.
41
18.
11.
415
57
6.
42
90
36.
52.
13.
18
18
78
48
50

.4

,2
,4
0

2
0

8
6

9

6
8
6

±
±
10
1

±190
±
±
±
±
±
±
±
±
±
±

10
6
13.
11
12
1,
1,
4
2.
1.

±160
±
±
±
t
±
±
±
±
±
±
t
i

10
0.
4
15
5.
11.
1.
9
9
17
5
5

.0

.4

.2

.6

.6

.4

,4
,4

7

,4
2
6

150 ±20

150 ±32

2.18 tO.H2
0.27 ±0.03

15.2 ±5.3
1.40 ±0.28
1.11 ±0.18
1.58 ±0.36
1.48 ±0.32
1.63 ±0.33
0.30 ±0.04
0.37 ±0.04
1.09 ±0.11
0.49 ±0.06
0.30 ±0,04

10.6 ±4.2
1.43 ±0.25
0.17 ±0.02
1.02 ±0.10
2.2 ±0.4
0.88 ±0.12
1.25 ±0.26
0.32 ±0.04
0.42 ±0.21
0.42 ±0.21
1.8 ±0.4
1.1 ±0.1
1.1 ±0.1

C/23 42-8
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THERMAL CROSS SECTIONS

<rt = 0.130*0.006 b

RESONANCE PROPERTIES

r = o*

r

R'
So

5,

= 6.2i0.3 b
= 7.0H.1 fm
= 0.7±0.2
= 7.0±1.0

RESONANCE PARAMETERS

XAbn = 23.78 5928±3 keV

Eo

12
101
129
167
612
618
1122
1526
1922
2021
2176
2161
2519
2615
2917
3261
3293
3797
1013
4182
4571
1813
5276
9052

CeV)

.li

.81

.31
• 1±
• 5±
• 1±
.5±
.51
.Oi
• 2i
.6±
• 7±
.0±

±
i

i

i

±
±

±

i

±
±

0.1
0.2
0.2
0.3
0.1
0.7
1.0
1.0
1.2
1.2
1.1
1.7
1.8
2
2
3
3
3
1
5
5
5
6

±12

0.060±
3.2
70
600
65
160
20.5
800
23.3
2.5

115
120

1300
30
21
90

1800
315
220
309
510
1023
247

47850

±
i

i

i

i

1

±

1

±

1

1

1

±

1

±

1

1
t
±

±

±

neV)

0.004
0.2
6
60
6
25
6 0

100
6.9
0.2
50
60
200
5
2
30
800
100
25
140
196
292
56

±4000

J

3/2
3/2
1/2
1/2
1/2
3/2
3/2
1/2

1/2
tl/2]
1/2
3/2
Cl/2]
C1/2J
1/2
3/2
3/2
1/2
3/2
3/2
3/2
1/2

I

1
1
1
0
1
1
1
0

1

0
1
1
1
0

1
0
1
1
1
0

r\
125

160
110
145
90

75

145
105
70

80
SO
80
93
no
100
130

(meV)

±20

H5
±10
±15
±10

± 7

±15
±20
± 8

± 8
±10
±10
±32
±35
±12
±30

gr° (i

0.017±
0.15
3.4
27.8
2.42
5.6
0.61
20.5
0.53

±
±
l
±

±
±

±
i

0.0551
3.1
2.4

25.7
0.59
0.44
1.56

84
5.1
3.47
4.6
8.0
14.7
3.4

50.3

±

±

±
±
±

l

neV) .

0.001
0.01
0.3
2.3
0.24
0.9
0.18
2.5
0.02
0.005
1.1
1.2
4.0
0.10
0.04
0.53

±14
1

1

1

1

±
1

1

1.6
0.40
2.1
2.9
4.2
0.8
4.2

grjl CmeV)

690
180

3880

1940
3360
267

700

100
74
240

663
428

861
1500
320

L

42-9 C/24
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Ho
Ho100

Mo98

Ho98

Ho
Ho98

Ho98

Ho98

Mo98

Ho100

Ho98

no9?.9S-9B.100

Ho
Ho
Ho
Ho
Ho
Ho
Mo92.98.!00

Mo
Mo

diffraction
activation
activation
activation
pi le osci.
activation
activation
activation
activation
activation
activation
pile osci.
diffraction
pile osci.
pile osci.
pile osc i.

pile osci.
activation
absorpt i on
a.

ACR.A28.357(72)-
CJP.t7.2031(69)
PRIVATE C0MM.<68)
JIN.29.2853(67)
66PAR1S.<»79(66>
PRIVATE COMH.(61)
JNE,14.53(61)
JIN.21.K61)
NSE.6,376(60)
JNE,12.172(60)
PH.9I.1<»23(53)*
PR.88.<«12(S2>
PR,81.527<51)
PR,83,6m (51)
NAT,166,825(50)
PR,80,342(50)
NAT,166,825(50)
PPS/A.63,1175(50)
PR,72,888(47)
PR,69,411(<I6)
PRS/A.162,127(37)

Bacon
Ricabarra
Fabry
SiKS
Carre
Sher
Oahlbcrg
Cabell
Lyon
Cabell
Hughes
Pomerance
Shull
Ponerance
Lockett
Harris
Egelstaff
Col M r
5ersn
Coltnan
Goldhaber

42-11 C/26



RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

H o "
H o "
H o "
H o 1 0 0

Mo98

Mo 9 '
Ho 9 6

Ho 9 5

Ho9*
M o "
Mo98

ho 9 8

Mo9B

Ho 9 8

Ho 9 8

M o "
M o "
Mo
Mo97

Mo9S

Ms
Ho 9 8

Ho
Mo
Mo95

Mo97

Mo96

Mo95

Mo 1 0 0

Mo9B

Mo98

Mo
Mo 1 0 0

Ho 9 8

Mo97

Ho 9 6

Ho9 S

Mo9"
Mo"?
Mo
Mo
Mo9S

Mo
H o 1 0 0

Mo98

Mo97

Mo96

Mo95

Ho

»y(spectra)
' i

' t

*i
ffy

°1
<rr

•V

fy(spectra)
ffy(spectra)
?y (spectra)
»,(spectra)
ffy(spectra)
ffy(spectra)

tt

rt
Vy(spectra)
vt

0y

°1
*i
7y(spectra)
ffr(spectra)
vt

r t

»t<Ty

.Ttffy

*t'»

9t°1

st

' t
«-y( spectra)
*t

*t

°t
«rt

*t
ct

0V

0.347-31.1
3.06-31.)

0.347-31.)
0.097-4.727
0.012-5.261
0.071-1.941
0.1)3-7.051
0.045-2.141
0.108-5.124
0.347-11.49
0.012-0.8)8
0.0)2-0.818
0.012-4.842
0.0)2-4.842
0.)2-l.S

0.347-5.5
8.5-58.1

0.045-0.159
0.071-1.535
0.045-1.420
0.0)2-1.5
0.0)2-0.450
0.071-5.043
0.010-25.0
0.045-1.145
0.071-1.25
0.113-.250
0.045-.250
0.364-3.007
0.429-9.053

0.012
0.012-0.161
0.099-1.94
0.012-9.0
0.071-2.00
0.113-3.66
0.045-7.4
1.52-5.38

0.347-16.6
0.012

0.045-2.0
0.045-.700
0.045-0.134

0.367
0.480

0.071-0.058
0.133

0.045-0.700
0.045-0.51C

PRIVATE C0HM.(72)
PRIVATE C0MM.(72)
PRIVATE COMfi.(72)
71KN0X,749(7I>
71KN0X,749(71)
71KN0X.749(71)
71KN0X,749(71)
71KNCX,749(71)
71KN0X,749(71)
71KN0X,749(71)
71KN0X.804(71)
71KN0X,808(71)
71ALBANr(71)
71ALBANY(7!)
PRL.26,1118(71)
PRL.26,1118(71)
PRIVATE C0MH.(69>
NP/A,132,129(59)
PR.179,1148(69)
PR,179,1148(69)
PR,179,1148(69)
BAP,13.721(68)
PR,166,1234(63)
NP/A,104,513(67)
NP/A,104,586(67)
NP/A,104,586(67)
BAP,12,1183(67)
BAP,12,1199(67)
AERE-PR/NP-10,8(67)
AERE-PR/NP-10,6(67)
PRIVATE C0MM.(66)
2ET,49,410(65)
ZET.44,1187(63)
ZET,44,1187(63)
ZET,4451187(63)
ZET.44,1187(63)
ZET,44,)187(63)
ZET,44,1)87(63)
ZET,44,1187(63)
PRIVATE C0MM.(62>
CR.254,4287(62)
PR,127,1687(62)
AE.5,55(56)
PP,99,10(55)
PR,99.10(55)
PR,99,10(55)
PR,99,10(55)
PR,99,10(5S)
PR,99,10(55)

Uasson
Uasson
Uasson
Ueignann
Ueigmann
Ueigwann
Ueignann
Ueigmann
Ueignann
Ueigmann
Mughabghab
Hughabghab
Chri«n
Cole
Mughabghab
Mughafaghab
Divadeenan
Julien
Shwe
Shue
Shwe
flughabghab
Uynchank
Ueigmann
Coceva
Coceva
Mughabghcb
Mughabghab
Neustead
Neustead
Cote
Kim
Pevzner
Pevzner
Pevzner
Pevzner
Pevzner
Pevzner
Pevzner
Bo!Iinger
Corge
Jackson
Radkevich
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey
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9B_

43Tc
THERMAL CROSS SECTIONS

<r1 = 2.6*1.3 b

9 9 _

4 3 T C

[ 2 1 3 x U ) S y r ] THERMAL CROSS SECTIONS

<rr = 19*2 b
»eoh = 6 .8 *0 .3 fm

RESONANCE PROPERTIES

It = 340*20 b
R' = 6.0*0.5 fm

S° = 4 .6 *1 .4

RESONANCE PARAMETERS

I" = 9/2* S» = 6600*60 keV

Eo (eV)

5.64*0.05
20.3 ±0.2
39.9 ±0.3
57.0 ±0.5

111.8 ±0.9
124.6 ±1.0
164.0 ±1.0
182.8 ±1.5
192.6 ±1.5
242.1 ±2.0
280.0 ±2.0

2 g r n <<»eV>

2.2±0.5
5.5*1.0
1.2*0.2
3.0*0.8

14 *2
4.5*1.1

64 *6
66 *5
46 *3
50 ±3
17 ±2

Tr <meV>

260 * 6
260 ±10

2or« ( H V )

O.S ±0.2
1.21*0.2
0.19*0.03
0.4 ±0.1
1.3 ±0.2
0.4 ±0.1
5.0 ±0.5
4.9 ±0.4
3.3 ±0.2
3.2 ±0.2
t.O ±0.1

Note_ resonance parameters give 182 b for the absorption resonance integral

«-l C/28 I
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

T c "
T c "
Tc«
Tc99

Tc98

T c "

diffraction
pile osci.

act i vat i on
oi le osci.i

N5E, m , 188(70)
ANL-67S7,393(63)
JNE,!2,32(60)
NRQC-103(5B)
PR,110,127(58)
ORNL-1975,31(55)

Uatanabe
Mueller
Tattersa11
Hay
finders
Pomerance

RESONANCE PARAMETERS

Energy
Isotope Measurement Range (eV) Reference

T c "
Tc"
Tc"
T c "

5.6-20.3
0.-280.
5.6

5.6-215.

KFK-1270.K70)
NSE.11,188(70)

BAP,3,361(58)+

Author

Chou
Uatanabe
Pattenden
51aughter

C/29 43-.



44 K«
THERMAL CROSS SECTIONS

e1 = 2.5610 13 b
»eoh = 7.310.1 Fm

RESONANCE PROPERTIES

I " = 42*4 b
So = 0.21*0.10

UNA5S1GNE0 RESONANCES

96

44

318.
359.
383.
397.
430.
446.
449.
465.
474.
514
576
797
870
918
971
1145
1461

49i 0.50
8
3
3
7
6
6
0
2

i 0.7
i 1.0
* 0.8
* 0.8
* 0.6
* 0.7
* 0.7
* 0.7
* 3
i 3
no
±10
*10

no115
120

-20

70 ±20
6C no
<15
<25
<10
<100
<15
<100

Eo (eV) 2agrn (meV) Eo (eV) 2agrn (meV)

34.19* 0.14
36.56* 0.13
65.661 0.17
74.70* 0.20
105.061 0.35
136.371 0.25
137.331 0.20
148.921 0.20
204.261 0.30
212.051 0.30 <0.1
220.731 0.35
248.41* 0.40
254.74* 0.40
260.3 i 0.6
273.52* 0.45
302.64* 0.50
306.28* 0.50
308.48* 0.50

THERMAL CROSS SECTIONS

<rr - 0.25*0.03 b

RESONANCE Fi GERTIES

lt = 6.6*0.2 b

THERMAL CROSS SECTIONS

<rr = 8*2 b

i J
44-1 C/30 i I



5/2*

10.05±0.03
25,22±0.08
57.11*0.12
81.62*0.13
10M.09t0.18
151.30±0.25
198.86±0.30
218.39±0.30
262.7010.35
331.6 ±0.6
312.17*0.50
101.6 ±0.6
509.7 ±0.7

THERMAL CROSS SECTIONS

<ry = 5.0±0.5 b

RESONANCE PROPERTIES

It = 195*50 b
50 = 0.25*0.13

RESONflNCE PARAMETERS

XAbn = 12.72

99

44 Ru

9673.5±1.0 keV

CmeV) 2grn CmeV) (meV)

185 ±10 3.3* 0.9
8.5* 0.3
13.0± 1.0
1.1* 0.2
60 ± 3
55 ±12

32 ± 6
9.7* 1.2

21 4 2

3
3
3
2
3
3
2
3
3
2
2
3
3

182 ± 10
158 ± 15
160 ± 30
16S ± 30
150 ± 20
1B6 ±100

2gf° (meV)

1.1 ±0.3
1.7 ±0.6
1.7 ±0.1
0.15±0.02
5.9 ±0.3
1.1 ±1.0

2.2 ±0.1
0.60*0.07

1.05*0.11

THERMAL CR0S5 SECTIONS

<r1 = 5 .8 *0 .6 b

RESONflNCE PROPERTIES

I r = 11.2*1.1 b

RESONflNCE PflRflMETERS

Zflbn = 12.62

100

44 Ru

6805±1 keV

230

(eV

.5*1

)

.5 27

CmeV)

±3

Ty CmeV)

C165) 1

r° CmeV)

.78*0.18

C/31 44-2



4 4 - »
THERMAL CROSS SECTIONS

I" = 5/2*

Eo CeV)

15.9 *0.1
42.28*0.12
52.13*0.13
61.81*0.13
66.82*0.14
100.1*0.17
112.5*0.20
141.1*0.20
157.0*0.25
197.2*0.25
243.9*0.30
251.4*0.35
311.0*0.45
313.6*0.45
325.1*0.45
325.1*0.45
336.8*0.50
346.2*0.50
378.3*0.6
381.4*0.6
411.6*0.6
426.8*0.6
432.8*0.6
456.8*0.6
462.2*0.6
485.2*0.6
538.7*0.7
540 13
625 ±3
670 ±4

r
185
185
190
200
208
155
200

(meV)

*15
±20
±40
±30
±10
±50
±20

0r = 3.I±0..9 b

RESONANCE PROPERTIES

I
S
t = 85±12 b
0 = 0.56*0.15

RESONANCE PARAMETERS

2gT

5
12
1
4
40
6
8
2
11
55
28
2

95
-1

-130
210

105

210
20

130
100
250

ZAbn = 17.

„ (meV)

.8* 0.6
i 1

.6* 0.2

.2* 0.3
* 5

.3* 0.8

.1* 1.0

.5* 0.5
* 1
±30
± 5

.6* 1.0

±15

±27

±30

±40
± 5

±30
±10
±50

,07

J

3
3

2
2
3
2
3
2
3
3
2
2
3
3
3
2
2
3

2
2
3
2
3
2
2

180
175
190
195
160
150
192

sn =
(meV)

±1S
±20
±40
±30
±11
*S0
±20

9216.1*1.9 keV

2grJ (meV)

1.45*0.15
1.85*0.15
0.21*0.02
0.53*0.04
4.9 *0.6
0.63*0.08
0.76*0.09
0.21*0.04
0.88*0.09
3.9 ±2.1
1.8 ±0.3
0.16*0.06

5.36*0.85
-0.06

-7.0
10.8 ±1.39

5.05*1.44

9.6 ±1.9
0.91*0.14

5.59*1.29
4.0 ±1.0
9.66*1.93

44-3 C/32



THERMAL CROSS SECTIONS

<rt = 1.30*0.15 b

RESONANCE PROPERTIES

I- = *».l±O.t b
s oo6:gis

RESONANCE PARAMETERS

ZAbn = 31.61

102

44 Ru

6225±6 keV

E

165
115

1296

o (eV)

• 29± 0
.2 ± 0

±10

.25

.6
0 .

12.
600

CmeV)

6± 0 .
5± 2 .

±150

1
0

r°
0.
0 .

16.

CmeV)

05±0.01
6U0.I0
6 ±1.2

Ru

Note- The resonance at 200 ev was reassigned by Priesmeyerto Ru-101. The reso-
nance parameters then contribute 0.7 b to the absorption resonance integral.

104

THERMAL CROSS SECTI0N5 44

»-y = 0.47*0.20 b

RESONANCE PROPERTIES

Iy = 1.6±1.0 b

So = o.n:8:i?

RESONANCF PARAMETERS

I" = 0* XAbn = 18.58 S. = 5908±8 keV
En (eV) <meV) T2 (meV)

221.t±0.3
371.6±0.6
630 ±3
1055 ±5

10 ± 5
36 ± 10
700 ±300
800 ±200

2.7± 0.3
1.9± 0.5

27.8±12.0
21.6± 6.1

THERMAL CROSS SECTIONS

<r- = 0.20±0.02 b

105

44
[4.44 h

Ru

C/33



106
Ru44'

[369 day]
THERMAL CROSS SECTIONS

<ry = 0.I46±0.045 b

RESONANCE PROPERTIES

Iv = 2.5*0.6 b

THERMAL CROSS SECTIONS

Isotope

Ru96.l01

Ru10z

R u 1 "
R u 1 "
RU96,99.100.101

Ru'06

Ru106

Ru10"
Ru101

Ru98

Ru105

Ru
Ru96.102

Ru
Ru
Ru""1

Ru10"

Isotope

Ru
Ru10*
R u 1 "
Ru101

Ru100

Ru99

Ru
Ru
Ru

Measurement

act i vat i on

activation

activation

activation

activation

activation

activation

activation

mass analys.

activation

act ivat ion

diffraction

activation

pile osci.

pile osci.

activation

activation

Reference

70HELSINKI,589(70)
NST,6,587(69)
CJP,47,2031(69)
0RNL-3632,6(65)
0RNL-3832,4(65)
NSE,21,20(65)
ORNL-3679,15(64)
ORNL-3679,11(64)
ORNL-3679,12(64)
ORNL-3679,12(64)
NC,17,687(60)
JAP.30,1323(59)
JIN,7,194(58)
PR,83,641(51)
PR,60,342(50)
PR,76,189(49)
PR,72,888(47)

RESONANCE PARAMETERS

Measurement

•V
rt

*t

°t
«"t

«t

*V

«•!

Energy
Range (eV)

1.-200.
226.5-1055.
166.-1296.
15.9-670.
230.5

10.1-403.
25.2-553.0
10.-141.
10.-350.

Reference

PRIVATE C0MM.(72)
71KN0X,688(71)
71KN0X,688(71)
71KN0X,688(71)
71KN0X,688(71)
71KN0X,688(71)
NP/A,117,586(68)
65ANTUERP,185(65)
NP,42,676(63)

Author

R i cabarra
Ish ikawa
Ricabarra
Lar»tz
Ha 1 per i n
Uerner
Lantz
Lantz
Halperin
Halperin
Sharma
Sidhu
Katcoff
Pomerance
Harr i s
Sunyar
Seren

Author

R i maw i
Priesmeyer
Priesmeyer
Pr i esmeyer
Priesmeyer
Priesmeyer
Coceva
Kim
Bolotin
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THERMffl. CROSS SECTIONS

I" = 1/2"

Eo <eV>

1.25710.002
31.1
11.5
16.7
51.85
68.3
83.5
95.7
98.7

108.8
110.8
111.0
125.5
151.3
179.4
187.0
199.7
205.1
251.4
253.8
263.2
261.2
272.2

lO.l
i l
10.1

10.2
10.3
10.3
10.1
lO.l
lO.l
10.1
±0.1
±0.5
±0.6
±0.5
±0.2
±0.6
±0.6
±1.7
±0.5
±0.8
±0.8

T (cneV)

156 ± 4
149 ± 20

155 ± 20

180 ± 20
157 ± 70
170 ± 20
180 ± 20
100 i 80
169 ± 20
175 ± 20
177 ± 20
320 i 50
17' ± 20
191 ± 20
600 ±300
180 ± 60

200 i 30
220 ± 50

220 i 20

*r

= 150±5 b
= l l l l b C1.35 min ""Rh"]
= 13917 b C12 sec 10*RhS]

oh = 5.9110.01 fm

RESONANCE PROPERTIES

n1'
<D
So

= HOOtSO b
= 6.S61O.O6 fm

? = 12±1 eV
= 0.SH0.07
= 6.0H.5

RESONANCE PflRftHETERS

Zftbn = 100

2 S r n <meV) J

0.77 ±
0.021 ±
0.00551
0.77 ±
0.002 i
0.30 i
0.012 ±
3.5 1
0.11 i
0.020 ±
0.21 ±
0.17 ±

10.5 ±
100 i

0.27 i
50 i
0.095 i
0.150 i
0.230 i

50 ±
2.0 ±
0.82 ±

90 ±

0.02 1
0.004
0.001
0.03 CO]
0.001
0.01
0.004
0.2 0
0.02
0.005
0.02
0.03
1.5 1

10 0
0.02
5 1
0.02
0.03
0.023
5 1
0.6
0.17
9 1

t

0

en
enCO]

CO]

en
0

en
en
en
en0
0

en0
en
en
0

C13

en0

r»

lbb
149

154

180
157
163
180
100
169
175
170
170
174
161
600
180

174
216

160

CmeV)

1 5
1 20

* 20

± 20
± 70
± 15
± 20
i 80
± 20
± 20
± 15
± 20
± 20
i 20
1300
± 60

i 30
± 50

± 20

sn =

29r°
0.59
0.039

6999.310.31 keV

(cneV)

±0.01
10.007

0.0008210.0002
0.113 10.001
0.0002810.0001
0.036
0.0013
0.357
0.011
0.0020
0.024
0.0159
0.938
8.06
0.020
3.65
0.0067
0.0105
0.0145
3.13
0.123
0.050
5.46

±0.001
±0.001
±0.020
±0.002
10.0005
10.002
±0.0028
±0.131
±0.81
±0.002
±0.37
10.0011
±0.0021
±0.0015
±0.31
±0.037
±0.10
10.55
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45 Rh
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45 Rh
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THERMAL CROSS SECTIONS

<rT = 10*30 b

104g

45

[42 sec]

Rh

THERMAL CROSS SECTIONS

<r, = 800*100 b

104m
Rh45

[4.3S min]

105
Rh

THERMAL CR05S SECTIONS

«•- = 16000*1500 b
<rr = 1700.11200. b C2.2 hr 108Rh"]

<rr = 11250*1500 b [30 sec
 106Rh9]

RESONANCE PROPERTIES

I, = 15800*1500 b

45

[35.5 hr]

THERMfIL CROSS SECTIONS

Isotope Measurement Reference fluthor

Rh 1 0 5

Rh'os

Rh 1 0 3

Rb103

R h 1 "
Rh'05

Rh'05

Rh'03

Rh t o s

Rh'"
Rh'«

Rh'03

Rh10"
Rh103

Rh'«
Rh 1 0 3

Rh'03

Rh 1 0 3

activation
nass separation
activation
diffraction
isom. ratio
activation
activation
diffraction
activation
activation
isom. ratio
diffraction
activation
pile osci.
activation
activation
mirror reflection
activation
activation
act i vat ion

NSE,29,117(67)
0RNL-3991.2C66)

ftCR,18,906(65)
NP,<H. 316(61)
N5E,20,298(61)
0RNL-3679,12(61)
PR/ft, 131,1517(61)
NP.11,316(63)
ftNL-6797,338(63)
PR,129,769(63)
NEUTRON DIFF.(62)
JIN.24,1009(62)
JRER1-1009C60)
PR-CM-15,10(58)
ftERE-R/R-2333(57)
PRIVME C0IW.(52)
PR,83,61I(51)
PR,80,312(S0)
PR,72,888(17)

61enden in
Ha Iper i n
Ualker
Sidhu
Bishop
GIenden i n
Lantz
Shirane
Csikai
GIendenin
Keisch
Bacon
Cuninghame
Fuketa
Roy
Cummins
Reynolds
Pomerance
Harris
Seren
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RESONANCE PARAMETERS

Isotope

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 9 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rn 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh'03

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh 1 0 3

Rh10*
Rh'03

Rh 1 0 3

Rh103

Measurement

ffy(5I)

0y<spectra)
?,

5t
"t
rt
*t
(T^ff/SI)
«t
<Ty

"t
^t

°V
°t
rt
rt
vt
"t
activation

*t
*r
't

Energy
Range (eV)

1.3-988.
1.3

1.3-1110.
1.3-907.

1.51-555.
1.3-702.
1.3-roi.
1.3-757.

31.1-290.
1.3-795.

31.1-321.
31.1-618.
151.-290.
31.1-113.8
31.1-618.
91.7-633.
31.1-81.5
328.-1899.
13.8-326.
16.5-186.

1.3

1.3
1.3
1.3

Reference

PRIVATE C0MM.C70)
KP,15,271(70)
NP/A,113,130C70)
PR/C,2,1793(70)
NP/A,138,556(69)
CEA-R-3360(67)
CR,262,1507(66)
65ANTUERP,165(65)
PRIVATE COMM.(61)
JPR,21,987(63)
ZET,15,1713(63)
ZET,15,1713(63)
AEC-TR-5731,52(62)
AERE-PR/NP-2,27(62)
AEC-TR-5731,18(62)
61SACLAY,139(61)
JPR,22,708(61)
BI5,60(60)
PRIVATE C0MM.(59)
PRIVATE C0MM.(58)
AERE-NP/M-87(58)
PR-CM,11,12(58)
PR.91,1215(54)
CJP.31,132(53)
PR,91,53(53)

Author

Car 1 son
Fleck
Ribon
Rimawi
King
Trochon
Trochon
Ribon
Pattenden
Ribon
Uang
Uang
Kim
Pattenden
Uang
Moxon
Ribon
Julien
Chr i en
Firk
Pattenden
Roy
Landon
Brockhouse
Sailor
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THERMAL CROSS SECTIONS

<rr -- 6.9*0.4 b
9t = 5.0*0.3 b
acoh = 6.3±0.2 fm

RESONflNCE PROPERTIES

I- = 90*5 b
So = 0.140.1
S, = 5.0*1.0

UNflSSIGNED RESONflNCES

Eo (eV) a g r n CmeV) agr° (neV)

27.8 ±0.2 0.0010*0.0003 0.00019* .00006
42.8 *0.3 0.0065*0.0020 0.0010 tO.0003
14.8 *0.5
63.46*0.IS 0.010 *0.003 0.0013 *0.0004
72.53*0.12
80.59*0.15
83.16*0.20

101.16*0.20
109.70*0.15

-112.77*0.13
117.01*0.16
130.54*0.20
136.53*0.20

•146.45*0.19
147.98*0.29
156.91*0.21
170.80*0.30
176.79*0.30

•182.6 *0.6
"190.73*0.25

215.72*0.35
222.97*0.35

"262.90*0.30
266.83*0.35

"282.1 *0.6
294.80*0.40
300.36*0.40
303.18*0.35
339.83*0.50

"347.1 *0.6
349.2 *0.6
384.8 *0.6
392.8 *0.6
394.8 *0.6

•407.0 ±0.7
4 i ! , 6 *0.6
421.2 *0,6
427.4 ±0.6

46-1



4 6 ' "*

Eo (eV) »grn (meV) ^ T j CmeV)

«I62.8 ±0.7 ""
180.7 ±1.0
192.1 ±0.8
198.9 ±0.8 *'
511.5 ±0.8
513.1 ±0.8

•522.3 ±0.7
"511.8 ±0.9 ;
"553.2 ±0.8
563.9 ±0.8
610.9 ±0.9
628.8 ±1.0

•635.9 ±1.0 i -
638.9 ±1.1
612.9 ±1.0
615.7 ±1.0
659.5 ±1.1
671.3 ±1.1 °"
675.1 ±i.1
679.2 ±1.2
717.1 ±1.0 >
733.9 ±1.0 i ..
737.8 ±1.2
710.0 ±1.1
750.1 ±1.0 i
798.1 ±1.1 :
802.9 ±1 .1 "> - i

J
• Even-Even isotope :

102 Pd
« THERMAL CROSS SECTIONS

<rv = 1.8±1.5 b

RESONANCE PflRAHETERS

I" = 0* ZAbn = 0.96 5n = 7608±28 keV
Eo

186

(eV)

±5

!"„
270

(meV)

±22

T t (meV)

(200)

2gr<> (meV)

19.8±1.6

46-2 . C/46



I" = 0*

RESONANCE PfifMMETERS

Zflbn = 10.97

!C4

46Pd

= 7091.1±7.0

Eo

186

CeV)

±5

rn (rr,eV)

270 ±22

T r CmeV)

(200)

2g

19

r° <
,8±1

mey.)
.6

THERMAL CR055 SECTIONS

<rr
c = 11 b

RESONANCE PROPERTIES

105

46 Pd

I" = 5/2"

Eo (eV)

Bound i eve!
11.80±0.05
13.2 ±0.1
25.3 ±0.1
30.2 ±0.2
38.1 ±0.1
55.7 ±0.1
68.8 ±0.1
76.3 ±0.1
86.8 ±0.2
101.01±0.11
126.29±0.H
111.18±0.15
150.06*0.16
151.70*0.15
158.71*0.16
168.29*0.22
181.02*0.25
202.58*0.25
226.99*0.25
252.20*0.50
252.60*0.10
260.13±0.30
287.01±0.35
305.10*0.35
313.61*0.3S
327.86*0.10
317.1 ±0.6
351.10*0.15

29

C
2
3
0
0
8
2
11
18

3
9

h =
5o =

RESONANCE

Zfibn

rn (meV)

.22*0.02

.60x0.03

.50*0.05

.30*0.07

.31±0.02

.1 ±0.1

.1 ±0.1
±3

.7 ±3.5

.61*0.91

.7 ±1.8

90±10 b
0.35±0.20

PARAMETERS

= 22.23

J

3
2
3
2
3
3
3
C

3
3
3
2
2
3
2
3
2
2
3
2
3
2
3
2
2
3
3
3

119
170
117
160

151

(meV)

±10
±10
± 7
±27

±20

„ = 9562.8*1.1 keV

2gr° (meV)

0.061*0.007
0.715*0.007
0.777*0.008
0.051*0.012
0.055*0.003
1.13 ±0.05
0.26 ±0.05
1.6 ±0.3
1.9 ±0.2

0.32 *0.08
0.82 ±0.11
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F.o (eV) 2grn CmeV) J T t CmeV) 2gr° CmeV)

370.54±0.45 2
377.36±0.45 2
389.2 ±0.5 3
'(01.7 ±0.5 3
418.5 ±0.6
431.1 ±0.6 2
449.6 ±0.6 3
466.7 ±0.6 2
482.3 ±0.7
532.2 ±0.7 3
546.2 ±0.8 3
568.0 ±0.8 2
578.7 ±0.8 3
591.0 ±0.8 3
593.3 ±0.8 2
605.1 ±0.8 3
617.1 ±0.8
621.0 ±0.8 3
663.0 ±1.0 2
682.4 ±1.0 3
696.8 ±1.0 3
700.4 ±1.0 2
712.1 ±1.0 3
713.9 ±1.5
724.4 ±1.0 3
757.2 ±1.0 3
780.4 ±1.0 3
789.3 ±1.1 2
794.3 ±1.1 3
807.8 ±1.1 2

THERMAL CROSS 5ECT10NS

I
f

<r, = 0.013±0.002 b [22 sec 107Pd"]
(ry = 0.292±0.029 b C7X106 yr l07Pd9]

RESONANCE PROPERTIES { }

Iy = 5.73±0.57 b ]

RESONANCE PARAMETERS f j

I" = 0* ZAbn =27.33 5n = 6542±7 keV \

Eo CeV) rn (meV) r° CmeV) | ' i

282.1±0.6 536 ±34 32 ±2 i- I

LI
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THERMAL CROSS SECTIONS

<r, = 12i2 b [13.5 hr l 0 9 P d 9 ]
<rr = 0.2010.04 b [4.7 min ""

RESONANCE PROPERTIES s

1 / = 250130 b \

RESONANCE PARAMETERS \

I" = 0* StAbn = 26.71 Sn = 6154U keV I

Eo (eV) Tn (meV) J I T, (meV) T" CmeV)

2.9610.01 .005041 .00005 372̂  i 90 ±2 .002931 .00003
33.210.17 117 i 8 20.3 H.4
91.610.5 207 H 5 21.6 H.6

THERMAL CROSS SECTIONS

(rr = 0.02010.015 b [5.5 hr ">Pd"]
ir r = 0 . 2 0 1 0 . 0 6 b [ 2 2 m i n l l l P d 9 ]

C/49 46-5
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THERMAL CROSS SECTIONS

Isotope

pdl06,I08

pd10B
pd106

Pd"°
rduo
Pd108

pjlOB.110

Pd"08

Pd110

Pdioz

Pd
Pd
Pd
Pd
Pd
Pdi08.no

Pd

Isotope

Pd108

Pd
Pd
Pd
Pd
P^ios.ioe

Pd
Pd
Pd
pdl0S,106

Pd

Measurement

activation
isom. ratio
mass separation
activation
isom. ratio
activation
act i vat i on
activation
isom. ratio
act i vat i on
pile osc i.
diffraction
scatter ing
pile osci.
pile osci.
activation

Reference

N5E.31,515(6B)
NP,60,21K6'O
0RNU-3679,10(6t)
NP,11,372(63)
JIN,25.1(63)
NSE,8,378(60)
NP,12,261(59)
ZN,13A,820(58)
D0K.2,151(57)
PR,90,110(53)
PR.83,613(51)
PR,81,527(51)
PR.83,379(51)
PPS/A,63,1175(50)
PR,80,312(50)
PR,72,888(17)
PRS/A,162,127(37)

RESONANCE PARAMETERS

Measurement

CyCspectra)

<Ty( spectra)

"i
rt

*t
<rt<rr

"V
't

Energy
Range (eV)

2.96
11.-112.
11.-313.
55.-808.
0.-10.
10.-92.
11.-152.
13.-389.
1.5-10.

10.-891.

Reference

72BUD,216(72)
BTI,109,19(72)
PR/CM50K70)
NP/A,U7,586(68)
NSE,30,115(67)
65ANTUERP,72(65)
PL,16,159(65)
61PARIS,2,673(61)
NU5,50,397(63)
PRIVATE C0MM.(59)
AE,1,55(56)

Author

Tilbury
Bishop
Lantz
Manga 1
Namboodiri
Lyon
Sehgal
Meister
Dzantiev
Meinke
Poneerance
Shu II
Ueiss
Co 1mer
Harris
Seren
Go 1dhaber

Author

Mughabghab
Yamamuro
Uetzel
Coceva
Teich
Coceva
Coceva
Bol1inger
Richter
Chrien
Radkevich
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Eg <*¥>

1740.0 *),<
1745.0 il.<
I7S4.0 it.(
14*67*0 ti.i
1772.0 i l . i
177S.S il»l

•1793.0 i3.
1806.0 i i .
1818.0 i l .
1831.0 i l .
1835.0 i l .
1841.5 i l .
1853.0 i f .
1863.5 i t .
1S7O,§ ill.
1874.5 st.
1881.5 i t .
ISO .̂S i l .
1913.0 •!.;
I92S.0 *«.;
1934.5 H.J
1937.0 ti,.j
19*5.0 i l . i
1857.0 H.<
1968.8 «!.;
9987.0 H.2

• 1993.0 H.2
•2000.0 H.2
2022.0 H.S
2026.0 H.C
2036.0 i!.C
29*5.0 i l . f
2059.0 • !.<

2072*0 i»"(
5080.0 il.O
2C90.G if.O
2833.0 >I.O
2093.0 U.0
2103.0 il.O
2110.0 i$.O
2114.0 i i .0
2128.0 ti.O
2139.0 il.O
2159.0 il.O
21SS.0 it.O
2I63.0 il.O
2167*0 «{»C
2174.0 U.O
2ISS.0 i i . 0
2S9Q.0 e).Q
2197.0 il.O

4»9T* t«V>

} §>Off>0.O8
1 O«2Qi0»O8
1 0.*8i§.0*
) Q.12iG.O*
1 Q*S4i0.O2
5 0.7210.16
1 O.OBiO.08
1 0.72i0.08

0.1210.08
0.8010.20
Q.S210.20
0.2010.08
1«60*0*?^

0.1210.04

0*4010*16
? 8.0012.00
> 8.8012.00
t O.28iO.08
» d.OOiJ.OO
> t2.O9i4.0O
' O.OBiO.O*

1.32i0.12
?.S2i0.28

0«0*i0.82
0.0*10*0*
(?<OOiO.G0
&.8O*Q«*0
O.2O10.O8
8.0012.00
0.08(0.08
o.teio.oa

?.60i0.80
i'.20i0.20
I I .O8I0.O8
0.6410.08
0.6*(0.08
O.I61O.OS
7.2011.60
0»5Si0.20
1»52iO«32
0.161O.O8
0.2*10.16
0«6Qi0«20
7.20i1.60
0.08x0.98
0*2*i0*CE0
a.teio.oe

2216.0 U.O
?225.§ il.O
22**.0 i t . 0
2253.0 ti.O
2262.0 il.O
2269.0 i2.0
2irt,Q #2.0

2300^0 *i.Q
2311.0 i?.O
2317.0 i2.0
2326.0 i2.©
2338.0 i2.0
23*9.0 i2.0
2369.0 *?.O
2378.0 i?.O
2390.0 i2.0
2*31.0 12.00
24*1.0 l2.0
24S4.0 i2.0
2*6*.0 s?#0
2*70.0 i2.0
2*79.0 i2«0
2*95.0 i?.O
2S5S.0 i2.0
2522*0 i2*0
JS3S.6 i?»0
25*3.0 i2.0
255*.0 i2.0
2S58.0 f?.O
2574.0 i2.0
2595*0 i2.0
£608.0 i?.O
2617.0 i2.0
2628.0 i?.0
2636*0 i?»0
26*5.0 i*.O
2658.0 «?.O
J677.C i?.O
2683.0 i?.G
2698.0 i2.0
2711.0 i?,0
2724.0 i2.G
2731.0 *2.0
2739.0 i2.0
27*9.0 i?.0
#53.0 «j?.0
2767.0 »?.O
2W7.0 i2.0
2791.0 i2.Q
2805.0 i2.0
2813.0 i2.0

«Hr* <«»»

0,(210.t?
0.2OiO.20
0.0810.08
0.6010.20
0.0810.08
Q.OftO.08
0.2*iO.O8
O.OiiO.&i
0.28i0.0t
3.8010.80
2.00I0.4O
2.0010,40
O.4010.OO
1.2*iO.t2
0.6810.20
0.t2iO.12

!*.00i2.00
2.20i0.*O
0.4010.20
1.8010.20
0**010x20
@*2Oi0*12
0.2010.12
> «£0lO«*0
7.28il.2O
2.tOi0.6O
0.8010.40
0.0tiO.O8
0.6*10.20
0»%8i9«20
6.*Oi}.60
O.O8i0.O8
I.OOi0.2O
O.«8i0.f6
0.2010.20
O.S0I0.2O
O«i?iO.12

13.00.2.00
1.QOi0.20
1.2010.40
0.96iO>20
2.8Oi0»40
1.6010.40
0.2*10.12
0.0810.08
0.8010.20
0.80.0.20
0.01.0.06
6.4SH.2C
0.D8i0,00
O.6O10.20
0.2010.20

tffi



282*.O »2.0
2831,0 (2,0

2160.0 (2.0
286S.0 .7.0
287S.O (2.0
2897,0 *2»0
2901.0 «2.9
29«.S »2.0
2S37.O i2.0
29*4.0 (2.0
2958.0 i2.0
2978.0 i2.0
2989.0 (2.0
3000.0 (2.0
3016.0 (2.0
3028.0 «2.0
3039.0 (2.0
33*6.0 (2.0
30S8.0 (2.0
307S.O »?»0
3100.0 o2,G
3IJ2.Q >?.O
3$«0.O BJ.O
3131.0 «2.0
3$i8.0 (2.0
3IS3.0 (2.6
3160.0 (2.0
3S7S.0 (2.0
3(85,0 (2.0

3207."o i3*0
3214.0 »3.0
322*.O *3.0
323*«0 *3.0
32*2.0 (3.0
3260.0 f.3.0
3265.0 «3.0
3273.0 s3.0
32*0.0 (3.0
3331.0 (3.0
3306.0 (3.0
3311.0 (3.0
3324.0 «3.0
3332.0 (3.0
33*9.0 *3.0

* S«»onine«* *<•• cons

2.80(6.60
2.8OiQ.<S0
4«*0iSa8O
0»O8(0.@8
1 .60(0.40
0.08(0.08
OiO8(0<O8
1.20(0*20:

2«&030.*0
0.20(0.20
2.00(0.40
8.00(2.00
0,0010.06
0.08(0.08
0.08(0.08

*.8010.9?

6.$O(t.*0

6.09(1.20

4.<80( ( «20
0.08(4.08
?.*0(O.§0
1.20(0.40
0* $030*20
0.40(0.20
0.^0(0.20
O.20I0.20

o"*0(ol20
S^GilIlO
0.20(0.20
0.40(0.20
9.20i?.00
0.0310.08
0.08(0.08
2.80(0.80
0.4010120
0>8§(0.4&
0.06)0.09
0.08(0.08
0.60(0.20
0.20(0.20
0.08(0.08

i(}«f»d to b» p-v*ve

€.„ {«v>

33SS.0 *3.0
33?*.® «3.0
3391.6 *3.0

3*23*0 i3.*0
3*22,0 §3.0
3*44.0 *3.0
3*$?.0 (3.9
3*7}.0 s3.0
3*15.0 i3»O
3SS3.0 *3.0
3SII.0 *3.Q
IS22.O (3.0

3S52*0 (3.*0
3S7S«0 i3.0
3S«.O (3.0
3610.0 (3.0
3620.0 *3.0
3*63.6 iS.O
36S4.0 >3.0
3K«.O i3»0
367fi..0 (5.ft
3632.0 n3.0
37}4.0 «'3.0
372S.0 i3.0
3733.0 t3.0
37-&I.0 »3.0
37S7.0 (3.0
3780.0 i3.0

38IS*Q (3^0
3832.0 (3.0
38*8.0 (3.0
38SS.0 (3.0
3864.0 (3.0
3870.0 i3,0
3887.0 (3.0
3904.O i3.0
5557.0 i3.0
38^2.0 (3.0
33S8.0 t3.3
3972.0 »3.0
3909.0 (3.0
3996.0 (4.0

i *v«l* by UynehaW

4»gTS t « V >

S*20i 1 ŵ 20
0»S030*jE0
2.0010*40
0.4010.29
I.J01&.40
0.$010.20
CU0§«0*04
0.4010.20
0.2010.20
%.*0I0.80
5,2Oi0.*0
O«O9'0.08
6.00(1.20

0 «90i 0 * "̂ 0
'0 * $01 {$ *@0'

0.08(0.08
5.20(1.20
0»*0I0«*0
6«*0(|«£0
0»0fli0.Q8

12,0012.80
0,20(9.20
2«0$'2«00
6.00(2,00
O.*Qi0.2O
0.20(0,20
1.5010.40

0.20(0.20
0.06(0,08
0.8010.20
0.0610.08

t4.001*.OO
l7.20i4«OO
O.20O.2O
O.OBiO.08
0.4010.20
0.2010.20

14.0014.00
0.4010.40

473



#?
IHCRW. CROSS 5€€TJ0KS

• 3.0iJ.S i> (127
„ « 8.3*0.2 f»

r •

fl£SW»€£

1, • 94*8 b
ft* • 6.3i0.2 f»
S9 > 0.3SI0.07

S, » 2 .S i1 .0

RESONANCE WMflETERS

Ifltjn • SI .82
$„ • 7269i1 ktV

r, <••¥> 2<f2 CV>

Bound ««v*l
16.30i0.es
51.S 10.I
44.8 *0.l
St.<« 10.1
82.6 10.2

128.! tO.2
144.2 tO.2
1SS.9 i0.3
162.4 IO.I
167.1 tO.I
173.5 tO.S
183.6 i0.2
202.5 tO.2
218.2 i0.4
228.3 tC.4
251.4 tO.4
259.4 IO.S
264.7 IO.S
270.5 tO.S
311.0 10.2
329.0 i0.2
347.3 *0.2
356.2 1O.2
361.8 tO.2
374.3 tffi.2
382.1 i0.2
402.0 i0.2
410.0 i0.2
444.7 i0.3
461.4 i0.3
46S.7 i0.3
472.3 iQ.3
476.2 tO.3
479.7 i0.3
512.4 tO.3

S.8
8.05
J.74

3"».4
6.021
0.31

tO.Q
0.06
0.25
0.23

SS.9
0.16

19.3
0.(8
1.7

is.e
0.27
4.6

1
1
1
1

} i

1
1
t
JI
1
t
1
1
1

t
t

0.0821
976

0.33
0.56
0.26

34.3
0.39
0.39
0.48
0.32

33.7
23.2

121
28
3.5
0.20

17.2

t
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1

0.2
0.64
0.20
i.7
0.006
O.OS
0.7
0.03
0.S3
O.OS
5.3
0.05
1.7
0.09
0.5
7.9
0.06
0.7
0.033

14
0.07
0.19
0.15
2.8
0.19
0.20
0.24
0.16
4.2
2.6

26
4
0.9
0.07
3.6

0
1
0
J

0

1

I

1

1

146
137

133

130

154

ISO

134

175

138

• 8
t 8
i l l
HO

H5

i !S

140

HO

i2S

t40

1.44 10.06
1.25 tO.IO
0.26 10.03
4.80 tO.24
0.OO3U0.0CIO7
0.010 10.004
0.83 tO.06
0.005 10.002
0,02 tO.Ol
0.018 10.004
S.0 i0.4
0.012 tO.004
t.36 tO.12
0.012 tO.006
0.11 10.04
1.0 IO.S
0.017 tO.004
0.28 tO.04
0.00S tO.002

10.0 *0.8
0.016 tO.004
0.03 tO.Ol
0.014 10.008
1.80 tO.IS
0.02 tO.Ol
0.62 10 0t
0.024 10.012
0.016 10.008
1.6 iC.2
1.08 10.12
5.6 H.2
1.27 10.19
0.16 10.04
0.09 *0.03
0.76 10.16

47-4 C/S4



107.

47*9

(ncV) (•«V>

525.0
S32.2
SSt.S
576.8
S87.6
60S. 3
62S.6
553.4
67<».7
695.9
703.S
721.S
734.7
753.0
813.0
848.9
682.3
686.7
914.9
93S.<*
946
939.0
i CiB.O
1135.0
H48.0
}179.0
NIS.O
1S92.0
1627.0
16M3.0
1719.0
1836.0
1905.0
1938.0
1963.0
2046.0
2176.0
2312.0
2391.0
26S9,0

i0.3
s0.3
t0.3
*0.4
tO.t
10.4
t0.4
10.S
lO.S
lO.S
lO.S
tO.S
1O.6
1O.6
iO.e
i0.7
•0.7
•0.7
tO.7
10.8
t0.8
(0.9
a0.9
i! 1
H.t
H.l
i0.7
JO.7

«;

il
ti
•t
JI

nii
i2
i2
i2
12

0.30
0.16

212
43
99
3.2
25
20
65
23.7
8.9
l.t
t.I

66
6.8
8.7

119
12
7.3

324
62
120
97
74
41
196
188
80
125
ist
137
86
305
660
143
370
360
163
780
6S0

i o.te
i 0.05
* 24
* S
i 10
i O.S
i 5
* 3
t 8
i 2.6
t O.S
i 9.3
* 0.3
i 11
t 1.7
i l.S
s 18
1 4
i '.2
i 33
i 6
x !2
i 10
i 7
s 7
i 21
i 36
* 24
1 24
i 32
i 25
i 17
s 31
1 45
i 18
i SS
i SO
t 40
ttOO
1100

tHO

130 130

0.013
0.07
9.0
1.8
4.1
0.S3
1.0
0.80
2.5
0.9
0.28
0.04
O.OM
2.4
0.24
0.30
4.0
0.40
0.24
10.6
2.0
3.8
3.0
2.2
S.2
5.7
S.O
2.0
3.1
3.8
3.3
2.0
7.0
IS
3.2
8.2
7.7
3.4
16
12.6

10.008
10.02
H.O
10.2
i0.4
10.02
i0.2
10.10
i0.3
lO.l
i0.02
lO.Ql
10.01
i0.4
10.06
10.05
i0.6
10.12
10.04
il.l
10.2
10.4
10.3
10.2
10.2
i0.6
H.0
10.6
i0.6
t0.8
10.6
tQ.H
10.7
ll
10.4
H.2
H.O
10.8
12
12.0



109.

47*3
THERMflL CROSS SECTIONS

<r. • 9I±3 b t l l 0Ag9*»]
». » 89*4 b [24 sec l l 0Ag9]
<rr = 4 .510,2 b C290 day f '»Ag'J

1" o 1/2-

Eo (eV)

5.19*0.01
30.4 ±0.1
40.1 ±0.1
55.7 ±0.2
70.8 £0.2
87.7 ±0.2
91.5 ±0.2
106.3 ±0.3
133.9 ±0.2
139.7 ±0.2
169.8 ±0.2
173.1 ±0.2
209.6 ±0.2
251.3 ±0.3
259.0 ±0.3
264.7 10.3
272.6 10.4
291.0 i0.3
293.3 10.3
300.9 10.3
316.5 ±0.3
322.1 ±0.3
327.8 ±0.3
340.2 ±0.3
387.0 ±0.4
391.6 ±0.4
398.0 10.4
404.4 t0.4
428.6 ±0.4
441.0 ±0.4
469,7 ±0.4
467.7 ±0.5
495.2 ±0.5
500.6 ±0.5
51S.4 ±0.5

r
149
137
136
176
147
136

200
135

188
157
131

176

300

190

162
346

280

260
25C

(neV)

t 6
* 6
± 7
i 9
± 5
±15

± 7
±46

±20
±20
±20

±25

±60

±25

±20
±30

±?0

±30
±40

»eoh = '••3*0.1 fm

RESONANCE PROPERTIES

I- = 1450±40
R' = 6.3±0.2
50 = 0.50±0.
S, = 2.5±1.0

b
fm
IS

RESONANCE PARAMETERS

2g

19
11
7
18
40
9
0
0

120
2
0
72
36
17
2
0
2
16
0
1

250
0
7
0
65
0
33
100
19
0
69
25
0

226
91

ZAbn = 48.18

rn <«ev)
.1
.0
.5
.6

.4

t 0.3
t 0.6
t 0.2
t 1.5
i 3
t 0.3

,05i 0.01
.20* 0.3

± 6
.4 i 0.3
.39* 0.13

.1

.36:

.3 t
i

t 6
t 2
t 3
t 0.3
t 0.07
t 0.3
t 3

.34± 0.14

.4 * 0.5
±18

.22* 0.14

.2 ± 1.8

.26± 0.07
± 3

.321 0.08
* 3
1 4
i 2

.191 0.04
i 9
± 2

9 i 0.4
±16

J

I1

1

1
1
1

0

1

1

1
0

0

1
* 9 CO]

r»

136
130
131
139
120
130

120
133

140
133
120

140

147

140
146

119
6B

(meV)

± 6
* 6
± 7
i 7
± 5
±15

* 5
±46

±15
±20
±20

±20

±25

±20
HO

130
±40

= 6805.5*0.7 keV

2<jrJ» (meV)

8.29 ±0.06
1.98 10.12
1.18 10.03
2.5 10.2
4.8 ±0.4
1.00 ±0.03
0.00510*001
0.020±0.003
10.4 ±0.5
0.20 10.03
0.03 10.C1
5.5 ±0.5
2.50 ±0.15
1.1 ±0.2
0.13 ±0.02
0.022*0.004
0.14 ±0.02
1.05 ±0.15
0.020*0.008
0.0C ±0.03
14 ±i
0.012*0.008
0.4 ±0.1
0.014*0.004
3.20 *0.20
0.016*0.004
1.65 ±0.15
5.0 *0.2
0.90 *0.08
0.009*0.002
3.2 *0.4
1.14 10.08
0.04 ±0.02
10.1 ±0.06
4.0 ±0.4
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in

[7.47 doyf
THERMAL CROSS SECTIONS

<r, = 3±2 b

RESONANCE PROPERTIES

Ir = 105±20 b

THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

g

"9
ftq

Ag">
ftg"°"
fig

g
fig

Ag
flg109

ftg
fig

ftgt07,109

fl|tftgIO7.l
ftg

ft|»07.l09
fig

activation

moxon-rae
activation
activation
act ivat ion
pile osci.
isom. ratio
ratio
pile osci.
decay *ech.
pile osc i <
activation
pile osc i.
pile osc >.
pile osc i.
activation
activation
pile osci•
pulsed n
pile osc i•
pile osci.
diffraction
pile osci.
activation

JNE.25,129C71>
UCRL-72865C70)
NlM,86,83<70)
JIN,30,349(68)
0RNL-39St.7(67)
CJP,«»1,1321C63)
KE,6,336(63)
PR*129,769(63)
NP,29,66(62)
6ieUCHAR(61)
NSE,9,I32(61)
JflERI-1009(60)
NSE,8,378(60)
JNE,12,32(60)
f€RE-R/R-2333(57>
flERE~R/M-100(57)
IJP.31,630(57)
PRIVATE C0MM.(56)
JNE,l,lt1(5t)
PR,95,582(5<»)
PR,88,tl2(52)
PR^S^fUSl)
PR,81,527(51)
Pfl,80,312(50)
PR,72,e88(<«7)
PR,50,133(36)

Ryves
Cranston
Malik
Sims
Drusche1
Hart
Huttel
Keisch
NiIsson
Bouzyk
Meadows
Fuketa
Lyon
Tattersa11
Cummins
Cummins
Sehgal
Grime land
Green
Scott
Pomerance
Pomerance
Shu II
Harr i s
Seren
Mitchell

47-8 C/58



RESONANCE PARAMETERS

Isotope

«9
A9
ftg109

flg109

ftg
flg109

flg109

* 9 ^ftg109

ftg

fig
ftg
ftg
ftg
flg.Ag109

ftg

Measurement

<rt

"t
<rt

* t

"i
«V
" t

<rt

<rt

«"tfs

"i
' i
*1
<r t<r r55

?,

«-t

Energy
Range (eV)

2gi.-753.
11.-2665.
55.-2587.
30.-317.

16.3-915.
5.2-903.
5.-W*.

100.-3996.
62.-630.
16.-174.

m . -173.
16.-317.
5.-728.
5.-J33.

I6.-316.
16.-250.
1.-20.
0.-20.
S.-90.
5.-53.

Reference

NP/fl, 131,305(69)
ftERE-PR/NP-16(69)
flERE-PR/NP-16C69)
PR.ltl,1129(66)
66PftRIS,1,79(66)
66PflRlS,1,79(66)
65flNTlJERP,65(65)
PR/B,137,517(65)
65ANTUERP,92(65)
BflP,8,331(63)
CR,25t,1162(62)
61SftCLAY,139(61)
PR,120,2211(60)
NP,5,89(58)
PR,103,1778(56)
CU-155(56)
PR,101,1125(56)
PR,98,565(55)
PR,95,176(51)
PR,81,869(51)

Author

Julien
Pattenden
Pattenden
Chrien
Huradyan
Muradyan
Asghar
Garg
Psttenden
Singh
Julien
Moxon
Desjardins
Rae
Fluharty
Grimm
Uood
Sheer
Seidl
5elove
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I
48 Cd

Eo CeV)

•1.58±0.03
*6.98±0.03
51.17±0.06
59.65±0.08
62.1H0.09

110.77±0.11
115.6H0.l l
125.3H0.I3
115.8910.16

•215.95i0.22
281.57t0.26
361.6510.30
376.56i0.32
116.6710.11
156.5510.13
189.6610.16
191.6H0.62
592.3710.81
661.27±0.71
717.91±0.12
901.2810.30
939.18±0.32
955.I1±0.65
975.51±0.31

1169.1 ±0.5
1333.7 ±0.5
I35C.1 ±0.6
1160.3 ±0.6
1710.5 ±0.8
1731.0 ±0.1
1752.3 ±0.8
1753.9 ±0.8
1770.9 ±0.8
1928.5 ±0.9
2007.5 ±0.5
2018.7 ±0.5
2256.1 ±1.2
2275.9 ±0.6
2290.5 ±0.6

THERMAL CROSS 5ECTI0N5

fy =

*coh

RESONANCE

So =
Si =

UNASSIGNED

2150120 b
5.610.3 b

= 0.37+0.161

PROPERTIES

O.ISiO.15
3.3±1.0

RESONANCES

, (meV)

0.0013±0.0015
0.0013±0.0015
0.0053±0.0025
0.013
0.012
0.018
0.022

0.055
0.078
0.098
0.38
1.1
0.11
0.05
0.19
0.26
1.7
2.0
0.75
0.30
1.5
0.56
1.6
0.81
1.1
0.50
2.\
1.6
1.0
1.5
1.1
1.8
1.5
1.3
0.95
1.7

±0.006
±0.006
±0.010
±0.010

±0.027
±0.010
±0.050
±0.20
±0.2
±0.07
±0.01
±0.12
±0.13
±0.3
±0.5
±0.25
±0.15
±0.3
±0.20
±0.5
±0.50
±0.6
±0.10
±0.6
±0.9
10.6
±1.1
±0.6
±0.7
±0.6
±0.8
±0.50
±0.8

fm

»gr° <

.00061

.00061

.OOO61O

.00121

.OOIH

.0016±

.0018±

.0033± .
•0011± .
,0050± .
.018 ± .
.066 1 .
.00501 .
.00221 .
.0078± .
.010 ± .
.063 ± .
.067 i .
.025 i .
.00971 .
.018 i .
.016 i .
.011 i .
.022 i .
.029 i .
.012 i .
.050 i .
.038 i .
.021 i .
.036 ± .
.025 ± .
.010 ± .
.033 ± .
.027 ± .
.020 ± .
.036 ± .

neV)

.0002

.0002

.003

.0006
0006
0009
0008

0016
0021
0026
010
009
0032
0018
0019
005
Oil
017
008
0019
010
006
Oil
Oil
016
010
Oil
022
Oil
026
018
016
013
017
010
017

C/61 48-1



Eo (eV) »grn (meV) CmeV)

2303.5 ±1.2
2330.4 ±0.6
2315.2 ±0.6
2388.1 H.3
2430.8 ±0.7
2450.0 ±0.7
2t65.3 ±1.1
2470.0 ±0.7
2<»89.0 ±0.7
2497.1 ±0.7
2526.1 ±0.7
2534.1 ±0.7
2560.5 ±0.7
2603.6 ±0.7
2650.1 ±0.8
2745.7 ±0.8
2752.3 ±0.8
2771.8 ±0.8
2777.4 ±0.8
2791.9 ±0.8
2827.4 ±1.6
2867.3 ±0.9
2883.8 ±0.9
2899.9 ±0.9
2927.9 ±0.9
2943.6 ±0.9
2965.6 ±0.9
2993.6 ±0.9
3020.3 ±0.9
3054.2 ±0.9
3073.3 ±0.9
3082.1 ±1.0
3089.7 ±1.0
3120.4 ±1.0
3141.1 ±1.0
3197.7 ±2.0
3213.6 ±1.0
3240.8 ±1.0
3256.5 *1.0
3274.4 ±1.0
3320.5 ±1.0
3375.1 ±1.1
3391.3 ±1.1
3430.0 ±1.1
3456.6 ±1.1
3478.4 ±1.1
3516.9 ±2.2
3528.3 ±2.3
3535.2 ±2.4
3549.1 ±1.2
3579.4 ±1.2
3605.3 ±1.2

48-2 C/62





41Cd

•tf*

Ikr.s »*.%
58IW »?.$
s«sa,9 «?.s
SS30.3 i2.S

6*136.$ 1S.6

SS56.6 1S.8
&60i-9 i3.0
6683.S J3.0

.3,5
«3.J

6863.6 i3.t

7051.J *3.3
i3.3

»3.S
t3.6

7Sl3.fi «3.6

76SB.9 *3.?
?9J0.3 »3.?
80^8,3 *«.O

14.1

8H61.6 «<«.3

5745.5 tO.S
8861.0 ii.S
8913.7 *<».$
9328.6 «<».9
9W3.1 *5.0
S>t9S.t i5.1
9603.S «5.2
9720.5 i5 .3
9773.2 s5.3

* S»a11 Resonance

101,

41Cd

109

Cd
| « 8 do/]

1HERIW. CROSS SECTIOHS

ffy » 1.1*0.3 b

THERHftL CROSS SECTIONS

v- * 650iJ00 b

48 4 C/M



THERHflL CROSS SECTIONS

», « 11*1 b £ "»Cd»*D3
r- » 0.10*0.03 b [46.6 nin M ICdn3
5, « 6*1 b

RESONANCE PROPEHTIES

|_ • 10*1 b
R' " 7.*0.S f»
So » 0.50*0.08

RESON«NCE PARAMETERS

Xftbn = 12.39 S« • 6976 .8*3 .5 heV

g!\, (meV) T t (meV) cf° (m«V)

89.27*0.15
230.93*0.16
339.6630.28
369.61*0.20
505.34*0.25
652.05*0.37
76l.78iO.46
799.76*0.50
821.08*0.52
916.89*0.3!
920.85*0.31

1U5.9
1135.3
124W5
1318.1
1346.7
1685.8
1609.5
1828.2
1982.9
2065.7
2100.4
2353.0
2376.0
2410.6
2176.8
2192.0
2723.2
2739.7
3042.2
3105.7
3153.1
3183.7
3375.1
3196.1
3636.1
3667.8

*0.i
iQ.i
IO.S
*0.3
*0.3
i0.4
*0.4
10.4
tO.5
i0.5
i2.7
10.6
i0.6
*0.7
*0.7
10.7
14.0
10.8
±0.9
U.O
H.O
i5.0
H.1
H.1
H . 2
12.1

112 t
8.3 t
0.71*

23 *
1.11*
3.8 *

il t
410 1

7 i
20 i
75 *
31 i
7.1 i
4.9 *

20 i
960 *

13 i
24 i

340 t
275 t

2100 i;
n i
12 i

10
0.9
0.09
2
0.18
0.4
1

30
1
1
7
4
1.4
1.2

80
I
S

40
30

?Q0
1
3

2100 1200
34 i
59 i
49 t
16 i
57 i

6
10

8
6

10
1500 ±200
134 i
74 i
22 i

220 i
95 i

110 i
67 i

20
14

8
40
18
15
12

110 H5 15.0 £1.0

97 120

125 *25

85 i20

97 120
90 i20

.51 i .05

.038± .004
1.1 * .1
.0611 .008
.14
.39

14.1
.21
.66

2.1
.92
.21
.13
.55

26.1
.32
.56

7.95
6.17

46.20
.21
.21

43.08
.69

1.2
.98
.31

1.09
27.20
2.40
1.32

.39
3.79
1.61
1.82
1.11

i .02
10.04
il .0
10.04
i .13
i .2
i .12
i .04
i .03
10.05
12.1
10.05
i .12
i .93
i .67
±4.40
±0.09
10.06
14.10
i .12
i .20
i .16
l .11
i .12
13.63
± .35
i .24
i .15
i .69
i .30
i .25
i .20
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110

48Cd

ED CeV)

3702.1
3744.4
3804.4
3953.5
3980.9
4099.0
4161.5
4180.7
4242.8
4304.8
4402.3
4480.0
4661.1
4675.1
4747.7
4864.5
5121.4
5291.0
5369.9
5694.2
5802.8
5983.7
6089.0
6259.0
6343.9
6468.9
6487.M
6601.9
6913.7
6937.3
7083.6
7276.8
7669.4
8718.8
8822.2
8934.5
9025.4
9146.3
9221.0
9250.2
9269.7
9896.0

±1.2
±1.3
±6.6
±1.4
±7.0
±1.4

±1.5
±1.5
±1.5
±1.6
±1.6
±8.4
±1.8
±1.8
±1.8
±1.9
±2.0
±2.1
±2.2
±2.4
±2.4
±2.6
±2.6
±2.7
±2.8
±2.9
±2.9
±3.0
±3.2
±3.2
±3.3
±3.4
±3.7
±4.5
±4.6
±4.7
±4.7
±4.8
±4.9
±4.9
±4.9
±5.4

103
500
25

1000
28
56
47
110
330
140
340
105
76
92
144
260
720 s
540 i
160 i
310 i
190 i

± 20
± 70
± 10
±120
± 11
t 10
t 10
± 20
± 50
t 30
t SO
» 40
t 15
i 20
t 30
t 40
H20
t 80
t 10
i 70
t 50

1300 ±200
810 ±150
230 i SO
540 ±100
200 i
180 i
390 i
1000 i
240 i
330 i
280 i

40
40
80
200
80
70
60

1100 ±200
1300 *?00
2800 ±500
530 ±121;
510 *ISO
990 ±200
920 ±250
1000 ±300
1700 ±500
2300 ±600

1.69
8.17
.41

15.90
,44
.87
.73
1.70
5.07
2.13
5.12
1.57
1.11
1.35
2.08
3.73
1.01
7.42
2.18
4.11
2.49
16.80
10.4
2.91
6.78
2.48
2.23
4.80
12.02
2.88
3.92
3.28
12.56
13.92
29.81
5.61
5.37
10.35
9.58
10.40
17.65
23.12

t .33
U.14
t
*!
*
*
*
t
t
*
*
*
*
t
t
t
±1
U
t
±
*
±2
±1
±
±1
±
±
i

*2
t
t
t
±2
*2
±5
±1
±1
±2
t2
±3
±5
±6

.16
1.90
.17
.16
.16
.31
.77
.46
.75
.60
.22
.29
.43
.57
.68
.10
.55
.93
.65
.59
.92
.63
.26
.50
.50
.98
.40
.96
.83
.94
.28
.14
.32
.27
.58
.09
.60
.11
.19
.03
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THERMAL CROSS SECTIONS

#, = 24.3*3.0 b
f, * 5.210.3 b

RESONANCE PROPERTIES

1 / - 5U5 b
fl5 = 6.4*0.6 fn

in
41Cd

1" = 1/2*

Eo CoV)

27.53*0.03
69.4310.10
85.11*0.07
99.4U0.09

102.93i0.09
114.7510.11
138.IU0.14
140.78*0.15
164.1U0.18
203.52i0.to
208.57*0.17
225.05*0.15
233.41*0.16
275.56*0.21
286.47*0.27
311.38*0.24
313.0 ±0.5
331.97*0.27
33E.66i0.27
355.9910.29
389.02i0.33
410.0U0.36
422.6610.38
43B.3U0.40
443.0 ±0.5
4S3.0 10.5
466.0 10.5
478.0U0.45
4B4.0U0.47
517.90*0.33
530.64*0.27
540.27*0.28
543.40*0.40
548.20*0.28
552 *1
564 i l
568 ±1
575.92*0.30

2gTo <-.V>

7.2 i 0.4
0.171 0.04
3.8 * 0.4

20.4 i 1.4
1.54* .14

.28* 0.10
15.0 * 1.0
0.38* 0.08

90 i 6
.461 .20
.521 .20

44 i G
114 i 8
29.4 * 4.0
0.681 .36

86 1 8
1.2

11.0 i 1.0
2.2 i 0.4

64 * 6
40 *16
3.4 * 1.2
3.4 * 1.2

12.8 * 1.6
1.2
0.8
2.0
5.6 * 1.4
5.2 * I ."
1.6 i 1.0
2.0 * 0.8

36 * 4
1.90i .80
5.4 * 1.6
0.4
0.4
2.4

74 * 6

So -

RESONANCE

XAbn

J

I

1

1

1

0

0. 45*0.06

PARAMETERS

S

«

0
1

0

0
0
1
1
0

1

1

0

1
1

0

12.75

105 US

108 H4

95 *I2

125 ±15

102 *20
98 *2O

160 ±40

97 *15

115 ±20

Sn - 9397.0*2.9

2STS

1.37

(mV) <

* .07
0.020* .005

.41
2.04

* .04
l .14

0.151* .014
.026* .009

1.28 t .09
.032* .006

7.0 t .5
.032* .014
.036* .014

2.9
7.46
1.77

t .4
t .52
t .24

.040* .021
4.87 -
0.04
0.60 a

.12 :
3.39 i
2.03 i

.17 i

.17 i

t .45

t .05
t .02
s .32
t .81
t .06
b .06

.611* .076
0.04
0.03
0.09

.26 i

.24 i

.070*

.087*
1.55 i

.082d

.23 i
0.02
0.02
0.12
3.08 i

t .06
t .06
t .044
t .034
t .17
: .03
t .07

.25

fA tm

34

101
99

47

122

9
9
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I l l
41 Cd

(MV) J 1 (MV> CMV>

583 tl
S9B.67tO.32
603.S2t0.33
607 tl
622.63t0.34
6S4 tl
671 tl
685 tl
688.S3t0.79
706.28t0.82
740 tl
764.32t0.47
782.69t0.47
790.43t0.49
809.2610.51
836 t2
845 t2
858 t2
860.48t0.55
876 t2
878.l7tO.S7
885 t2
900 i?
903.65*0.30
908 i3
924.69t0.62
928.10tO.62
960 ±2
965.24tO.33
969 12
991 i2
1003.1±0.4
1018.210.7
1023. !U.l
I03S *2
1042.0t0.4
1056.9*0.8
1068 12
1082.1*1.0
1097 *2
1115 *2
1138.910.8
1148.810.4
1157.1*0.9
1174.4*0.5
1191 *2
1202.210.5
1216.810.5
1221.0*0.5
1237.2*0.5
1252.1*0.5
1261.6*0.5

1.6
3.4
52
0.8

120
3.fe
5.2
0.4
S.6
10.6
3.6
24
4.2

110
98
0.8
1.6
2.8
33
9.2
66
2B.8
2.8
18
2.8
5.6
4.8
3.6

120
2.4
5.6
6.8
10.8
4.8
3.6
70
5.6
4.4
4
7.6
1.6

11.0
17.4
5.0
10.8
4.0
10.2
226
9.4
16.2
310
44

t
t
1.0
6

114

t
t

t
t

2.0
4.0

6
2.2

±12
t!4

*

t

*

*
*

6

8

4

3.0
2.8

±16

*
*
i

i
*

*

*
*
i
i

i

2.4
3.6
2.2

8
2.8

2

5.4
6.0
2.6
4.0

4.0
t30
t
t
5.0
6.0

130
* 6

0

1
0

0
0

1

0

0

1

1

1

0
1

160 i30

80 t20

65 125

o.ne.14
2.12
0.04
4.61
0.16
0.20
0.02
.21 i
.40 i

0.13
.87 i
.IS i

3.91 i
3.44 i
0.03
0.04
0.10
I.3P i
0.32
2.23 *
0.96
0.08
.60 t

0.08
.18 t
.16 t

0.12
3.86 t
0.08
0.16
.21 *
.339*
.15 t

0.11
2.17 *
.17 t

0.14
.12 t

0.23
0.04
0.33 t
.513*
.15 *
.3151

0.12
.29')*

6.48 *
.27 *
.5171

8-75 *
1.24 t

t .04
t .24

t .56

i .08
t .IS

t .22
t .08
t .43
t .49

.20

.27

.13

.10

.09

.51

.08

.11

.07

.25

.09

.06

• io
.17
.08
117

.12

.86

.14

.17

.85

.17

4

2!

26

32

52

54
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Ill
41Cd

C».V> rt (MV 29TJ («tV)

1289
1307
1337
13S0
1362
1371
1386
1399
1103
1423
1424
1448
If 67
1431
1511
1S22
1538
ISS1
1SE6
1581
1596
16i;
1630
I6S4
1665
1688
1698.
1742.
1766.
1776
1767.
179!.
1620.
1825.
1883.
1920
1934.
1953
1979
2016
2022.
2045
2065
2082.
2089
2110.
2118.
2138.
2144.
2158.
2172.
2202

.4*0.5

.8*0.5
*3
*3
t3

.2*0.6
*3

.1*0.3

.2*0.3
*3
*3

.etc.6

.7*0.6
*3

.1*0.7

.3*0.3
*3
13

.5*0.6

.7*0.4

.9*0.4

.4*0.4
9*0.4
2*0.4
a3
*3
5*0.7
3*0.4
5*0.8
*3
0*0.4
1*0.8
5*0.4
6*0.9
6*0.5
±3
1*0.5
*3
*3
*3
7*0.5
*3
*3
8*1.1
*3
7*1.1
6*1.1
3*1.1
0*1.1
2*1.1
0*1.1
*4

19.8
22
SO
6.4
6.4
34
8.4
90
132
4.4
il
36
220
4.0
9.6
32
12
1.6
94
300
156
280
340
160
12.8
7.2
6.6

560
22
6.0

340
15.0
210
74
200
20
220
20
16
3.6

116
16
2
48
12.4
26
12
72
180
24
22
9.6

* S.C
* 8

* 8

'.«4
*20

*I2
*4O

* 6.0
* 8

*32
*40
*20
*50
±80
i20

i 3.2
*80
* 6

160
* 8.0
x40
*35
130

140

*20

*32

*14
* 6
*36
*40
*14
il2

0
0
0
0
0

75 *30

.SSI*

.61
1.4
0.16
0.16
.92

0.16
2.11
3.52
0.12
0.28
.95

5.74
0.12
.25
.82

0.32
0.04
2.38
7.S4
3.90
6.96
8.42
3.93
0.32
0.16
.16

13.4
.52

0.12
8.04

*

*
*

t
*l

t
t

t
*1
*
±1
t!
*

*

*

*1
.354* .

4.92
1.73
4.60
0.46
S.OO
0.44
0.36
0.08
2.58
0.35
0.06
1.05
0.44
.57
.26
1.56
3.89
.52
.47

0.20

* .
i ,
i ,

* ,

i <

* .

i ,
i .
i .
* .
l .
i .

.13

.Zl

.22

.37

.S3

.32

.04

.15

.21

.80

.01

.SO

.24

.98

.49

.08

.9

.14

.42

.19

.94

.84

.69

.91

.45

,70

.30
,13
,77
,66
,30
,26
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I l l

4S Cd

2gTn (meV) (meV) <meV) gfj CmeV)

2205
2236
2286
229']

±4
.6*0.6
±4

.4*1.2

30.8
82
12.8
48

*24

±24

6.4
1.73 * .51
0.28
1.00 ± .50

113

48Cd
THERMAL CROSS SECTIONS

cry = 2 .2±0 .5 b [
crs = 6 . 9 * 0 . 3 b

RESONANCE PROPERTIES

I" = 0*

Eo (eV)

66.77*0.0!)
82.57*0.0!)
83.24*0.07

226.46*0.15
442.97*0.41
452.68*0.2/'
565.76*0.30
737.28*0.44
810.61*0.65
884.47*0.57
894.50*0.30
908.73*0.30
1052.5 ±0.4
1101.5 ±0.4
1115.4 ±0.4
1207.3 ±0.5
1337.3 ±0.5
1423.3 ±0.6
1640.1 ±0.4
1706.0 ±0.4
1814.4 ±0.4
1942.5 ±0.5
2035.5 ±0,5
2226.2 ±0.6
2336.5 ±0.6
2456.6 ±0.-7
2573.7 ±0..?

9

7
0
0
21
67
3
2

300
3
6
6

250
13
6

710
14
36
690
8

290
19
46

1500
39
750
17

1700

h =R* =
so =

RESONANCE

XAbn

!*„ CmeV)

.0 ±

.08*

.-17*
±
±

.4 ±

.15 ±
*

.0 ±

.0 ±

.7 ±
±
±

.1 ±
±
±
±
±

.7 ±
*
±
±

0.6
0.02
0.03
2
5
0.3
0.3
30
C.6
1.0
1.0
20
2
1.5
70
3
5
70
1.8
30
4
6

±150
±
±
*

6
70
3

±170

15±3 b
6.7±0.4 fm
0.58*0.08

PARAMETERS

= 24.07

rr (meV)

85 ±20

115 ±20
105 ±15

100 ±25

105 ±30

Sn = 6539.

gfS <*
0o86 ±
.009±
.041*
1.40 ±
3.18 ±
.16 ±
.11 *

11.06 ±1
.11 ±
.20 ±
.22 *

8.29 ±
o40 ±
.16 ±

21.3 ±2
.40 *
.96 *

18.2 il
.21 ±

7.02 ±
.45 ±
1.04 *

33.24 ±3
.83 ±

15.5 *1
.34 ±

33.50 ±3

8±2.8 keV

.07

.002

.003

.13

.24

.01

.01

.11

.02

.03

.03

.66

.06

.04

.1

.08

.1

.9

.04

.73

.09

.14

.32

.13

.4

.06

.35

'i

'i

\

i i
! :

'" 1
I
|

i j

|
t
ij I

j 1

j
1
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112

48 Cd

ED <eV) CmeV) CmeV) (neV)

2684.8
2813.4
2817.5
2951.5
3005.8
3103.8
3153.6
3224.7
3289.8
3306.9
3320.5
3404.3
3491.9
3710.1
3776.6
3861.9
3885.7
4106.9
4152.7
4200.0
4263.3
4392.7
4486.7
4558.3
4798.3
4854.3
4907.5
5001.1
5135.5
5236.6
5285.8
5552.2
5574.9
5686.0
5734.4
5948.3
6085.1
6112.4
6359.1
6433.4
6529.1
6577.0
6874.5
6920.0
6937.3
6975.5
7167.6
7640.0
8007.5
8029.2
8248,3
8377.0

±0.8
±0.8
±0.8
±0.9
±1.8
±1.0
±1.0
±K0
±1.0
±1.0
±1.1
±1.1
±1.2
±1.2
±1.3
±1.3
±1.3
±1.4
±1.5
±1.5
±1.5
±1.6
±;.7
±1.7
±1.8
±1.9
±1.9
±2.0
±2.0
±2.!
±2.1
±2.3
±2.3
±2.4
±2.4
±2.5
±2.6
±2.6
±2.8
±2.8
±2.9
±2.9
±3.1
±3.2
±3.2
±3.2
±3.3
±3.7
±3.9
±3.9
±4.1
±4.2

1600
19
56
230
21
490
105
47
46
155
140
25
140
47
220
55
69
210
34
100
46
92
97

1700
125
92
940
240
210
160
91
88
750
950
93
620
1600
160
520
210
320
2400
140
390
220
2900
400
170
440
480
1600
730

±200
± 4
± 10
± 30
± 6
± 60
± 15
± 8
± 9
± 25
± 20
± 6
± 20
± 12
± 30
± 10
± 14
± 30
± 8
± 20
± 12
± 20
± 24
±200
± 25
± 20
±120
± 50
± 40
± 30
± 25
± 18
±100
±150
± 25
±120
±300
± 30
±120
± 50
± 60
±300
± 40
±100
± 60
±400
± 80
± 50
±120
±100
±300
±160

30.88
.36
1.06
4.23
.38

8.80
1.87
.83
.80

2.69
2.42
.43

2.37
.77

3.60
.69
1.11
3.28
.53
1.54
.70
1.39
1.45

25.18
1.60
1.32
13.4
3.39
2.93
2.21
1.25
1.18
10.00
12.59
1.23
8.04
20.51
2.05
6.52
2.62
3.96
29.59
1.69
4.69
2.64
34.72
4.73
1.95
4.92
5.36
17.62
7.98

l ±3.86
±
±
±
±

±1
±
i
±
±
±
±
±
*
±
±
±
t
±
±
±
t
±

±2
t
±
±1
± ,
± ,

± ,
t ,
±1.
±2.
± .
±1.
±3.
± ,
±1.
t ,
t ,
±3.
± .
±1.
± .
±4.
t .
± .
±1.
±1.
±3.
±1.

.08

.19

.55

.11

.08

.27

.14

.16

.43

.35

.10

.34

.20

.49

.16

.22

.47

.12

.31

.18

.30

.36

.96

.36

.29

.71

.70

.56

.42

.34

.24
,33
,00
,33
,56
,65
.38
.50
62
74
,70
48
.20
72
.79
95
57
34
12
30
75
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112

48 Cd

Eo <eV> CmeV) (meV)

8519.4
3536.7
8665.5
90=11.9
9153.5
9225.9
9570.1
9738.9
loots
10262
10«64
!0J82

10676
10899
11018
11153
11280
11322

11455

±t.3
tt.3
±t.t
it.7
±t.0
±t.9
±5.1
±5.3
±6
±6
±6
±6
±6
±6
±7
±7
±7
±7
±7

5tO
760
350
too

2C00
550
1100
370
S30
9tO
390
610
3300
2500
510
860
800
530

2100

±150
±200
i 90
±100

±too
±ito
±200
±100
±280
±300
±120
±200
±900
±600
±200
±250
±250
±200
±600

gf* CmeV)

5.85 ±1.62
8.23 ±2.16
3.76 ± .97
t.21 ±1.05

20.90 ±4.18
5.73 ±1.46

11.21 ±2.01
3.75 ±1.01
6.29 ±1.80
9.28 ±2.96
3.81 ±1.17
5.92 ±1.91

31.94 ±8.71
23.95 ±5.75
1.86 ±1.91
8.11 ±2.37
7.53 ±2.35
4.98 ±1.88

19.56 ±5.60
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4S Cd

(eV) (m«V) ( M V)

4582.6
4645.5
4691.8
5357.0
5515.0
6042.4
6406.6
7202.6
7393.8
7495.8
7662.0
7837.6
83E8.6
8946.0
9262.4
9958.3
10038

±1.7
±1.7
±1.8
±2.2
±2.3
±2.6
±2.8
±3.4
±3.5
±3.6
±3.7
±3.8
±4.2
±4.6
±4.9
±5.5
±6

260
190
320
430
680 i
580 =
770 i
1200 i
420 i
1200 i
490 i
1600 i
1400 i
880 i
7800 i
950 t
1300 i

t 60
t SO
t 50
t 90
t 100
t 90
t ISO
t 200
t 70
t 300
t 120
t 400
400
250
1400
170
300

3.84
2.79
4.67
5.88
9.16
7.46
9.62
14.14
4.88
13.86
S.60
18.07
1S.30
9.30

81.05
9.S2
12.94

i
i
*
t
t
*
*
t
±
t
t
t
t
t

.89

.74

.73
1.23
1.3S
2.16
1.87
2.36
.81

3.47
1.37
4.52
4.37
2.64

±14.55
i
i

1.70
2.99

C/75 4B-1S
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48Cd

I" = 0*

THERMAL CROSS SECTIONS

<r- > 0 .050*0 .008 b C2.1 hr n 7 C d 9 J
» , - 0.027*0.005 b 13.1 hr '
W, = 5.6*0.3 b

RESONANCE PROPERTIES

So = 0.21*0.06

RESONANCE PARAMETERS

XAbn = 7.56 Sn = 5765113 kcV

Eo (eV)

28.97*0.05
676.11*0.39
888.96*0.29

1018.3 *0.1
1122.1 t l .1
1384.1 i0.3
1568.5 *0.1
1857.7 *0.5
1968.5 *0.5
2361.5 10.6
2511.2 10.7
2651.6 10.8
3358.0 i l . l
3652.6 H.2
1206.7 l l . S
1615.3 ±1.7
4873.8 U . 9
5072.5 ±2.0
5300.5 12.2
7347.1 13.5
8822.2 11.6

CmeV)

0.056i 0.007
22
49

430
19

120
95 i
77 i

230 s
1100 i

24 i
230 i
240 *
670 i
140 i
170 i

t 2
t 5
t 40
t 6
t 10
t 15
t 15
t 40
t200
t 7
: 50

40
100
40
50

750 ±180
640 H 2 0

1600 1400
1500 ±400
3600 ±PO0

f\ <meV>

125 ±30

gr» <m,v>

.010* .001

.85
1.64

13.26
.57

3.23 :
2.40 =
1.79 i

t .08
t .17
tl.24
t .18
t .27
i .38
t .35

5.18 * .90
28.81 ±4.12

.48 * .14
1.17 * .97
1.11 * .69

11.09 ±1.66
2.16 ±6.17
2.50 ± .71

10.74 ±2.58
8.99 ±1.68

21.98 ±5.19
17.50 ±4.67
38.33 ±9.58

48-16 C/76



THERMAL CROSS SECTIONS

Isotope

Cd.Cd"3

Cd.Cd"1

[jl12,114,116

Cd
Cd
Cd1"'"2

Cd"3

Cd"6
£{jl OS p »09
Cd"*

Cd"°
Cd108

Cdloa

Cd
Cd.Cd"3

Cd
Cd
Cd
Cd l 0 B >' 1 0

Cd
Cd
Cd
Cd
Cd
Cd.Cd"3

Cd
Cd
Cd
Cd"11

Cd

Measurement

pulsed n
local osci.
activation
diffraction
activation
mass separation
activation
activation
activation
activation
pulsed n
diffraction
<rt pile osc i.
diffraction
mirror reflections
activation
bragg scattering
diffraction
diffraction
reflection
pulsed n
diffraction
pile osc i.
pile osci.
local osci.
activation

Reference

flCR.A25.391(69)-
flE,27,1117(69)
AE.27,1117(69)
NSE,31,152(68)
ZFK-132,18(67)
0RNL-3991,l(66)
f€RE-R-5195(66)
RCA,6,29(66)
0RNL-1013,3(66)
NSE,26,281(66)
N5E.22,373(65)
AE,16,115(61)
PHY,30,121(61)
PRIVATE C0MM.(61)
JPR.25,615(61)
NUK,6,215(61)
PR,126,2262(62)
RSI,33,916(62)
NP,36,512(62)
JPJ,17,335(62)
PR,126,2262(62)-
PR,121,1818(61)
PR,121,16<»8(61)-

NSE,9,132(61)
PRL,6,7(61)
AERE-R/R-2516(S9)
AERE-R/R-2516(58)
PR,83,613(51)
PR,72,888(17)
PR.50,133(36)

Author

Bacon
Vertebny i
Vertebnyi
Meadows
Fahrmann
8a1 dock
Dale
Oecat
Gi 1lette
Pearl stein
Kramer
Bedas
Boyd
Kay
Smith
iokolovsky
Arno1d
Bally
Manga 1
Peterson
Peterson
Arno1d
Brockhouse
Meadows
Peterson
Jow i tt
Jow i tt
Pomerance
Seren
Mitchell

C/77 48-17



RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference Author

Cd"°
Cd"2

Cd"*
Cd"6

Cd"'
Cd
Cd
Cd
Cd
Cd
Cd
Cd"°
Cd"'
Cd"*
Cd"3

Cd"*
Cd"6

Cd'"
Cd
Cd
Cd 1"'" 3

Cd 1"'" 3

Cd,Cd'0B'"°
Cd" 1'" 2

Cd
Cd
Cd
Cd

"t»»

°twr

89.3-9896
66.8-111S5
56.1-9958
29.0-8822
276-2301
27.1-99.3
102-1101

18.31-211.3
0.01-10.0
0.025-1.0
0.2-215
89.6-372
27.5-625
66.7-1150
0.176-858
120-1107
29.3
28

0.2-231
83.1-551
10-165
10-233
18-100
16-100

0.02-0.1
0.178
0-0.28
0-0.6

BAP.18,96(73)*
BAP,18,96(73)*
BAP,18,96(73)*
BAP,18,96(73)*
PR/C,7,780(73>*
NP/A,132,129(69)
NP/ft,138,556(69)
6BUASH,2,789(68)
NUK.l1,297(68)
NSE,28,359(67>
66PAR1S,673(66)
66PAR1S.93C66)
66PAR2S,93(66)
66PARIS,93(66)
66PARIS,93(66)
66P0R1S.93(66)
66PAR1S,93(66)
ZET,15,875(63)
PR,121,!112(61)
BAP,2,12(57)
BAP,1,187(57)
PR,105,616(57)
PR,102,228(56)
PR,102,228(56)
CJP.31*132(53)
PR,72,986(17)
PR,71,65(17)
PR,72,109(17)

Liou
Liou
Liou
Liou
Uasson
Julien
King
Asami
Uidder
AkyuZ
BolIinger
Shepkin
Shepkin
Shepki n
Shepkin
Shepkin
Shepkin
lgnatiev
Jackson
Oesjardins
Schwartz
Simpson
Palmer
Palmer
Broctthouse
Beeman
Rainwater
Sawyer

L.

48-18 078



I" = 9/2*

49 In
THERMAL CR055 SECTIONS

<rT = 193.5*1.5 b
» e o h = 3.9*0.1 fm

RESONANCE PROPERTIES

Ir = 3200.±50. b
So = 0.30*0.01
S, = 2.5*0.5

THERMAL CROSS SECTIONS

<rt = 11.1*1.1 b
<r, = 3.1*0.7 b [12 ms
<rl = 1.1*0.7 b [19 day " " I n " 1 ]
<rt = 3.9*0.1 b [72 sec l l " l n 9 ]

RESONANCE PROPERTIES

Ir = 282*30 b
R' = 6.6*0.1 fm
So = 0.85±0.20

RESONANCE PARAMETERS

ifibn =1.28

113

49 In

= 7313±10 keV

E o <eV>

1.80±0.03
1.70*0.03
11.6 ±0.1
21.55*0.01
21.99*0.02
26.78*0.02
32.21*0.02
11.71x0.03
15.38*0.03
70.29*0.03
91.59*0.05
93.00*0.05
103.95*0.05
123.15±0.06
203.36*0.16
228.50*0.19
231.18*0.20
236.06*0.20
211=73*0.21
270.15±0.12
301.26*0.15
313.93*0.15

2grn

<0.1

<

0.101*
7.6
2.8
9.1
0.21
7.7
2.2
1.68
7.6
30
1.21
30
12
38
37.0
13.0
7.0
16.6
8.8
12.1
7.0

±

*
*
*
*
±
*

neV)

0.016
0.6
0.2
0.2
0.05
0.1
0.2
0.02
0.2

±10
*
*
±
±
±
*
*
*
*
±
*

0.08
2
1
2
9.2
1.1
1.8
1.8
1.1
1.1
1.8

T t CmeV)

60 ±20

80 * 5

72 ±10

70 ± 5

2gl"° (meV>

<0.08
0.018±0.007
2.1 ±0.2
0.60 ±0.01
1.88 ±0.01
0.01 ±0.01
1.36 ±0.07
0.33 ±0.03
0.250±0.003
0.90 ±0.02
3.12 ±1.01
0.11 ±0.008
3.0 ±0.2
1.08 :
2.66
2.11 <
0.81 !
o.ii !
1.08 !
0.51 !
0.72 •
0.10

C/79 49-1
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49 In

Eo (eV) (meV) <neV) (neV)

325.83*0.16
441.45*0.25
511.56*0.32
544.76*0.35
555.37*0.36
582.87*0.38
593.02*0.40
625.54*0.43
660.81*0.47

714.59*0.52
769.91*0.59
777.57*0.59
785.35*0.60
809.39*0.63
912.01*0.38
1064.6 ±0.48
1230.0 *0oS9
1254.6 *0.61
1761.9 ±1.0
2004.1 ±1.2

11.54
13.8
39.2
83.2
23.6 i
11.1 i
41.6 i
69.2 i
74.0 t
92.4 i
74.0 i
31.8 i
40.6 i
38.4 t

t 2.32
t 1.8
t 4.6
i 4.6
t 2.4
t 4.6
t 2.4
t 4.6
t 4.6
t 9.2
t 4.6
t 1.4
2.4
2.4

180.2 ±23.2
46.2 i
110.8 i

4.6
9.2

120 ±14
124 ±10
414 ±14

0.64
0.66
1.73
3.6
1.0
4.6
1.70
2.78
2.88
3.46
2.68
1.14
1.45
1.34
5.96
1.42
3.14
3.4
2.98
9.50

US

49 In

I" = 9/2*

49-2

THERMAL CROSS SECTIONS

= 202±2 b
= 92±14 b C2.12 sec l l 6 I n " z ]
= 65*5 b t54 min ' " ' In" 1 )
= 45*4 b [13 sec u 6 In3J

RESONANCE PROPERTIES

It = 3300±100 b
R' = 6.6*0.2 fm
<D> = 10.7±0.6 eV
So = 0.26*0.03
S, = 2.5±0.5

RESONANCE PARAMETERS

ZAbn = 95.72 S_ = 6780*1 keV

E o <eV>

I.457±0.002
3.86 ±0.01
9.12 *0.04
12.1 ±0.1
23.0 ±0.2
22.73 ±0.01
39.60 ±0.03

2grn

3.34
0.319
1.73
0.112
1.18
1.04
4.0

(meV)

* 0.06
± 0.013
* 0.17
* 0.008
* 0.14
* 0.04
* 0.2

J

5
4
5

rr
72
81
80
140

81
76

(meV)

* 2
± 4
±40
±60

± 5
* 5

2gr°

2.77
0.162

0.57
0.032
0.246

0.2)8
0.635

(meV)

±0.04

*0.007
±0.06
±0.002
±0.029
±0.010
±0.030

|

„ .

1
5

1 '

It
1

1
i

C/80
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49
In

Eo (eV)

46.36 ±0.04
18. 14 ±0.04
63.00 10.03
69.50 ±0.03
73.08 ±0.04
80.87 ±0.04
83.28 10.04
86.36 10.05
94.34 10.05
100.83 10.05
110.SO ±0.06
114.43 ±0.06
120.71 10.07
125.89 ±0.08
132.81 ±0.08
144.04 ±0.09
145.76 ±0.09
150.29 ±0.10
156.59 ±0.11
164.67 ±0.12
168.08 ±0.12
174.08 ±0.13
177.92 ±0.13
186.96 ±0.14
192.24 ±0.15
194.45 ±0.15
13 .83 ±0.15
«O»y.60 ±0.16
211.88 10.17
214.09 ±0.17
224.03 10.18
226.81 ±0.19
239.28 10.20
246.74 ±0.21
250.17 ±0.22
266.96 ±0.12
276.77 ±0.12
282.28 ±0.13
288.88 ±0.13
294.33 ±0.14
302.52 ±0.14
308.37 ±0.15
319.49 ±0.16
329.57 10.16
336.73 10.17
339.80 ±0.17
345.18 ±0.18
354.13 ±0.18
360.60 ±0.19
362.10 ±0.19
366.87 ±0.19
370.94 ±0.20

CmeV) CmeV) 2gl"° (meV)

0.26 :
0.60 i
0.84 s
0.40 s
0.012 i
1.50 i
6.6 i
0.052 i
2.9 i
0.044 i
0.048 i
0.104 i
0.008 i
3.8 i
5.4 i
0.146 i
0.06 i
4.6 i
0.146 i
18.0 i
2.10 i
0.20 i
3.0 i

20.0 t
0.0320*
0.124 i

0.072 n
23.0 i
0.52 t
0.176 t
32 *
1.32 i
0.254 i
0.192 l

60 ±
4.0 l
0.136 ±
0.186 ±

20 ±
44 i
0.104 i
0.126 i
15.0 ±
0.20 ±
0.20 ±
1.90 ±
0.03 i
6.28 i
0.20 ±
10.88 ±
0.34 i
6.90 i

t 0.02
t 0.10
t 0.10
t 0.10
t 0.006
t 0.10
t 0.8
t O.Ok'o
t 0.3
: 0.020
: 0.024
: 0.010
: 0.004
: 0.2
: 1.0
: 0.020
: 0.02
: 0.1
• 0.070
: 1.0
: 0.10
: 0.08
: 0.3
: 2.0
: 0.0008
: 0.060
: 0.040
: 6.0
: 0.10
: 0.010
: 6
: 0.80
0.120
0.100
4

: 0.2
0.060

: 0.080
2
'0
0.042
0.060
1.0
0.10
0.10
0.10
0.14
2.00
0.10
0.42
0.16
0.42

90
95

70
73

90

65
180

85

82

80
100

60

85

± 5
±10

±10
i 5

±10

±20
±50

±10

±!0

±20
±20

±15

±10

0.038
0.066
0.106
0.048
0.0014
0.166
0.72
0.0056
0.298
0.0042
0.0046
0.0098
0.00072
0.34
0.46
0.0122
0.0050
0.38
0.0116
1.40
0.162
0.0142
0.22
1.462
0.0023
0.0088
0.0052
1.604
0.036
0.012
2.14
0.088
0.0164
0.0122
3.8
0.24
0.0082
0.011
1.18
2.6
0.006
0.0072
0.84
0.011
0.0112
0.104
0.016
0.334
0.0104
0.572
0.0172
0.358

±0.003
±0.014
±0.011
±0.012
±0.0007
±0.011
±0.09
±0.0026
±0.030

C/81 49-3
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49 In

Eo (eV) CmeV) (meV) 2gT° <»eV>

1281.2
130H.7
1309.3
1325.0
1330.9
133«t.3
1342.3
1316.0
1349.8
1357.9
1367.6
1372.4
1389.3
1397.9
1402.2
1415.9
1421.0
1430.6
1441.8
1448.6
1460.7
1468.4
1480.0
1484.7
1492.6
1520.6
1546.1
1554.4
1562.9
1567.1
1579.9
1595.S
1614.0
1619.3
1640.9
1646.4
1654.7
1664.9
1675.1
1679.8
1688.4
1694.1
1704.6
1711.4
1724.1
1735.9
1739.9
1765.0
1780.3
1789.6
1796.9
1808.4

10.6
±0.6
*0.7
±0,7
*0.7
±0.7
±0.7
±0.7
±0,7
*0.7
±0.7
±0.7
±0.7
±0.7
±0.7
*0.7
±0.7
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0

16.52
1.82

14.22
11.50
12.96
7.94
8.16

14.2
29.2
7.32
1.62
2.84

10.24
l?.9b
7.32

25.0
3.28
8.70
2.90
3.14
2-18

29.2
6.90
0.52
4.32

44.0
27.2
9.52
5.0

20.90
3.0

31.4
37.6

188.2 i
46.0 :
2.46 t
2.4 i

15.68 i
1.6 i

14.2 i
167.2 i
12.0 i
2.12 i

58.6 i
9.0 i

73.2 i
8.8 i
6.2 i
5.2 ±
2.0 i

39.72 ±
3.8 ±

* 0.62
± 0.80
± 0.62
± 4.18
± 0.84
± 0.62
± 0.62
* 0.6
± 4.2
± 0.62
± 0.80
± 1.40
± 0.84
± 1.04
± 0.42
± 2.0
t 1.6
t 0.62
t 0.42
t 0.62
t 0.80
t 4.2
t 0.62
t 0.20
t 1.4
t 2.0
t 2.0
t 4.14
t 2.0
t 2.10
c 1.0
t 2.0
t 4.2
t21.0
t 2.0
t 1.0C
t 1.0
t 6.2
t 0.6
t 0.4
t 2.0
t 3.0

1.0
6.2
0.4

10.4
3.0
2.4
0.4
0.8
2.08
1.4

0.462
0.050
0.392
0.316
0.356
0.218
0.222
0.38
0.796
0.199
0.044
0.0764
0.274
0.346
0.195
0.666
0.0872
0.230
0.0734
0.0824
0.0570
0.764
0.179
0.0136
0.112
1.13
0.692
0.242
0.126
0.528
0.076
0.786
0.936
4.68
1.14
0.0608
0.060
3.84
0.04
0.34
4.08
0.30
0.0512
1.414
0.22
1.76
0.211
0.146
0.124
0.048
0.937
0.088

i - .
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THERMAL CROSS SECTIONS

Isotope

In" 5

In113

In
,nll3.US
,nll3.JIS

In"5

In"5

In"5

In
In"5

In
In"5

In
In"3

In"5

In"5

In
In
In"5
In
In
In
In"5

In
In"5

In"5

In
In"3

In"5

Measurement

activation
activation
pile osc i.
activation
activation
isom. ratio
isom. ratio
isom. ratio
pile osci.
activation
diffraction
activation
pile osc i•
isom. ratio
activation
isom. ratio
pile osci.
pulsed n
isom. ratio
pile osc i.
pile osc i.
diffraction
activation
pile osci.
activation
activation
pile osci.
activation
activation

Reference Author

JNE.21.35(70)
CJP,17,2031(69)
AE-35K69)
NP/A,112,171(68)
BAP,12,511(67)
rF.l,2F0(65)
NP,66,297(65)
NSE,19,161(61)
61PARIS,179(61)
fiDP,12,225(63)
PR,131,2098(63)
NSE,17,329(63)
KE,6,336(63)
PR,129,769(63)
NKA.8,137(63)
PL,3,10(62)
61BUCHAR(61)
NSE,9,132(61)
PR,119,208(60)
JAERI-1009(60)
JNE,12,32(60)
JAP,30,1323(59)
ZN,13A,820(58)
AERE-R/M-100(57)
JNE,5,230(57)
IJP,31,630(57)
PR,83,611(51)
PR,71,1218(18)
PR,72,888(17)

Ryves
R i cabarra
SokoIowsk i
Alexander
Clark
Balodis
Poenitz
Greenfield
Vidal
Alexander
ArnoId
Beckurts
Huttel
Keisch
Jozefow i cz
Fettweis
Bouzyk
Meadows
Ooman i c
Fuketa
Tattersall
Sidhu
Me i ster
Cummins
Myasishcheva
Sehgal
Pomerance
Go Idhaber
Seren
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I
RESONANCE PARAMETERS

Isotope

In"3

In"5

In"3
In"5

In
In
In" 5

In
In
In
In
In
In
In" 3

In" s

In
In" 3

In" 5

Measurement

<rr( spectra)
0-y(spectra)

"i

po1ar i zat i on
if
polarization
polarization
rt

polarization

<j-

*t

«t

*t

Energy
Range (eV)

26.6-2002
I.5-1S82
21-2004

22.7-1981
1.46
1.4-9.2
1.46
1.46
1.46

1.4-9.2
1.4-9.2
9.0-12.9

1.4
4.7-105
3.8-95
1.4-3.9
1.8-22
1.4-24

Reference

PRIVATE C0MM.(72)
PRIVATE C0MM.(72)
C0LUMBIA,THE51S(7!)
C0LUMBIA,THESIS(71)
NUK,12,259(69)
AE,16,523(64)
PR,127,1124(62)
JPR,22,707(61)
PRIVATE C0MM.(61)
PR,118,211(60)
PR,109,417(58)
AE,5,55(56)
PR,98,1512(55)
PR,99,10(S5)
PR.99,10(55)
PR,98,1267(55)
PR,87,161(52)
PR,87,161(52)

Author

Coceva
Coceva
Hacken
Hacken
Fleck
Begzhanov
Sailor
Ceulemans
Marshak
Stolovy
Moore
Radkevich
Oabbs
Harvey
Harvey
Landon
5a i1 or
Sa i1 or

C/87 49-9



so
Sn

THERMAL CROSS SECTIONS

<rr = 0.63±0.01 b
»coh = 6.U0.1 fm

RESONflNCE PROPERTIES

IT = 8.5*2.0 b
So = 0.18*0.09
S, = 2.0*1.5

112

50Sn
THERMftL CROSS SECTIONS

<r- = 0.35*0.08 b [20 min 113Sn"]
«-, = 0.8*0.1 b [118 day ll3Sn9]

RESONftNCE PROPERTIES

Ir° = 27*5 b
R' = 7.0*0.5 fm
So = 0.5*0.2

RESONflNCE PflRflMETERS

Zftbn = 0 . 9 6 S., = 7744*3 keV

(meV) (meV) (meV)

21.02
46.38
64.66
72.26
98.8 ±0.2

104.7

0.0039*

251.
514
577
877
1321
1416

0.028
0.44
0.34
88
9.2
2.6
51
24
200
700
120

0.0012
0.021
0.04
0.05
3
1.0
0.4
10
6
50

±200
* 60

1/2

(110)
(110)
(110)
(110)
110 ±21

0.0009*0.0003
0.004
0.055
0.040
8.8
0.90
0.16
2.2
1.0
6.8
!9
3.2

±0.003
±0.006
±0.006
±0.4
±0.4
±0.02
±0.4
±0.3
±1.7
±6
±1.6

50-1 C/88



r = o*

r = 1/2*

RESONflNCE PROPERTIES

114

50Sn

R'
5 0

= 1.2*0.6 b
= 8,6±0.8 fm
= 0.7±0.3

RESONflNCE PARAMETERS

JfAbn = 0 . 6 6 7534±7 keV

E o CeV) CmeV) <meV)

578 t 20
666 ±250
984 ±460
1367 ±210
1980 ±900

8 ± 0.83
60 ± 9.7
HO ±15
110 ± 6
700 ±20

0.3
2.0
4.5
3
16

THERMAL CROSS SECTIONS

<rr = 50±20 b

RESONflNCE PROPERTIES

IJ= = 23±9 b
So = Q.3±0.2

RESONflNCE PARAMETERS

Zfiun = 0 . 3 5

2grn (meV) <meV>

292 ±0.5
448
193.7
866

33 ± 8
90 ± 30
120 ± tO
280 ±170

1.9±0.5
4.3tl.3
5.4±1.6
10 ±6

115

50Sn

S566±6

t/89 50-2



116

50Sn
THERMAL CROSS SECTIONS

0.006*0.002 b [11 d»y u7Sn-]

I" = 0*

•eoh = 5.8±0.1 fm

RESONANCE PROPERTIES

l t
e = il±3 b

R' = 6.2±0.2 Fm

S o = 0.26±0.05

RESONANCE PARAMETERS

ZAbn = 11.3
6912.5±2.9 keV

Eo

111
117
632
750
981
1338
1553
1802
3380
3160
1610

(eV)

.2± 0.1

.9± 0.1
± 2
± 2
± 2
± 3
± 8
±10
±15
±15
±20

gr

68
3
30
1
16
300

2600
255

3900
1100
1000

„ <»eV>

± 3
.5± 0.2
± 6

,3± 0.9
± 5
± 75
i 300
± 100
±1000
± 500
±1000

J

1/2
3/2
3/2

1/2

I

0
1
1

0

Tt CmeV)

52 ±8

gr<| (meV)

6.15± 0.28
0.29± 0.02
1.17i 0.20
0.16± 0.03
0.51± 0.18
8.2 ± 2.0

66 x 8
6.0 ± 2.0

67.0 ±17.0
23.8 * 3.5
58.7 ±11.7

9ri Cme'

826
910

117

50 Sn
THERMAL CROSS 5ECTI0N5

«rr = 2.6±1.0 b
acoh = 6.H0.2S fm

RESONANCE PROPERTIES

1/ = 16±5 b
R' = 6.2±0.2 fm

r = 1/2*

Eo CeV)

1.32±
31.05±
38.8 ±
71.17±
120.1 ±
123.7 ±

0.
0.
0.
0.
0.
0.

01
05
05
2
3
3

0.
0.
6.
0.
12

2gr,i

0002±
031
2
065

i
±
±
±
t

So =

RESONANCE

0.19±0.02

PARAMETERS

ZAbn =

(meV)

0,
0.
0.
0.
1
0.

.0001

.002
,3
,010

.1

J

1

1
0

7.61

t

0 100

65
70

i

(meV)

±15

±15
±16

5n =

1
0
1
0

9327.

2gr*

,3±1.3 keV

(meV)

.00018± .

.0058

.00

.0075

.09
•to

± .
±0.
±0.
±0.
±0.

00009
0001
05
0011
11
01

50-3 C/90



117

50Sn

Eo (eV)

118.0
166.2
196.1
200.8
221.1
275.6
298.7
312.7
360.0
101.0
121.9
160.0
527.1
533.0
557.8
580.8
617.9
659.6
687.1
706.5
791.3
811.5
867.2
882.3
911.5
993.0
999.0
1167.0
1193.0
1123.0
1281.0
1318.0
1361.0
1113.0
1193.0
1552.0
1630.0 i
1671.0 i
1751.0 :
1812.0 :
1871.0 :
1903.0 i
2013.0 i
2081.0 i
2160.0 i
21P3.0 t
2282.0 i
2320.0 i
2587.0 t

± 0.3
± 0.1
± 0.5
± 0.5
± 0.6
± 0.8
± 1.0
t
±
±
±
±
*
±

±

±
±
t
t

1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

t 2.0
± 2.0
± 2.0
± 2.0
± 2.0
± 2.0
t 2.0
t 3.0
t 3.0
t 3.0
t 3.0
t 3.0
i 3.0
t 1.0
t 1.0
t 1.0
t 1.0
t 1.0
t 5.0
t 5.0
t 6.0
t 6.0
b 6.0
t 6.0
6.0
7.0
7.0
8.0

2978.0 ±10

2gr

0.11
0.10
27
0.97
0.71
0.31
0.7
33
21
6.8

125
25
0.15
3.6
1.1
60
1
1
2.8
1.6
10
130
21.0
5.6
10
100
180
21
16
21
26
3.2

175
8.2

118
10
70
100
120
50
80
80
100
150
70
70
100
75
180
580

7

n

i
1
i

(meV)

± 0.06
± 0.10
t 3
t 0.11
t 0.20
t 0.09
t 0.2
t 3
t 7
t 1.0
t 15
t 3
b 0.01
b 0.8
b 0.1
± 6
± 2
ib 2
± 1.1
i

1
1
i
i
t
t
t
±
1
1
1
1
±
±
d:
±
±
±
±
±
±

t 1.1
t 3
t 12
1.2
2.0

b 1
: 60
30
•3
8
12
10
1.6
18
2.5
15
6
21
10
30
30
18
20
80
95
28
28
20
19

±100
±115

J

1

0

1
0

0

1

1

t rr

0 122

51

130
62

50

61

65

(meV)

±10

±26

±60
±29

±25

±25

±20

2gr°

0.012
0.031
1.9
0.068
0.018
0.021
0.011
1.78
1.3
0.11
6.1
1.17
0.0065
0.16
0.0059
2.19
0.16
0.16
0.11
0.17
0.36
1.56
.0.71
0.19
1.3
12.7
5.7
0.7
0.16
0.69
0.72
0.008
1.75
0.22
3.83
0.25
1.7
2.1
2.86
1.2
1.9
1.83
8.91
9.8
1.5
1.5
2.09
1.56
9.13
10.6

(meV)

±0.005
±0.008
±0.2
±0.010
±0.013
±0.005
±0.012
±0.18
±0.5
±0.05
±0.7
±0.12
±0.0016
±0.03
±0.0015
±0.25
±0.08
±0.08
±0.01
±0.05
±0.11
±0.12
±0.11
±0.07
±0.1
±1.9
±0.9
±0.2
±0.23
±0.35
±0.28
±0.001
±0.50
±0.06
±0*38
±0.15
±0.5
±1.0
±0.72
±0.7
±1.1
±0.16
±1.78
±2.0
±0.6

±0.6
±0.12
±0.39
±1.89
±2.7
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118

so
THERMAL CROSS SECTIONS

<ry = 0.016±0.006 b £250 d»y 119Sn"]
aeoh = 5.8±0.1 fm

RESONANCE PROPERTIES

1/ = 7±2 b
R' = 6.7±0.4 fm
50 = O.'>0±0.15

RESONANCE PARAMETERS

ZAbn = 24.03 Sn = 6485.0±l.2 keV

Eo 'CeV)

45.75± 0
289.0
307.5
243.9
360
772
1584
1710
2976
3460
3960
4725

± 1
1 1
± 2
± 2
± 5
± 7
± 8
±16
±20
±25
±30

.15

.0

.0

.0

9

0
0
0
2

315
800
320
33

1400
1750
iroo
6300

rn CmeV)

.72±

.50±
• 80±
.3 ±

±
±
±
±
±
±
±

0.04
0.15
0.08
0.2
20
80
50
12
200
300
500

±2000

J

3/2

1/2
1/2

t

1

0
0

Tt CmeV)

110 ±10

gr« CmeV) c

0.106±
0.029±
0.046±
0.124±
16.6 ±
28.8 ±
8.05 ±
0.80 ±

25.7 ±
29.75 ±
17.4 ±

0.005
0.009
0.005
0.012
1.1
2.9
1.26
0.30
3.7
5.10
7.8

91.7 ±29.2

fi, CmeV)

1150

50-5 C/92



THERMflL CROSS SECTIONS

<ry = 2.3*1.0 b
»coh - 6.00*0.25 fm

RESONflNCE PROPERTIES

I,c = 3.5*1.0 b\f = 6.2*0.2 fm

119

SOSn

r = 1/2*

Eo

6.
71.

111.
110.
115.
222.
261.
283.
330.
156
697
630
885
918
1150
1258

CeV)

22
76
8
9 ±0.2
7
6 ±0.1
6
1
0
±1

So = 0.08±0.03

RESONflNCE PARfWETERS

Xftbn = 8 . 5 8

2grn
(meV)

0.0037± 0.002
0.062
0.55
5.0
0.58
12.0
2.1
0.88
0.38
10
50
110
11
350
35
80

* 0.009
± 0.05
± 0.7
* 0.09
± 0.9
* 0.2
i 0.13
* 0.11
± 7
±10
±20
± 1
±50
±11
±10

2gr°

5n = 9101.1±1.3 keV

(tneV)

.00116± .00007
0.0072
0.051
0.12
0.018
0.60
0.130
0.052
0.021
1.9
1.9
3.8
0.37
11.1
1.0
2.3

±0.0010
±0.005
±0.06 :
±0.007
±0.06
±0.013
±0.008
±0.006
±0.3
±0.1
±0.8 i
±0.15
±1.6
±0.1 !
±1.2
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120

50 Sn
THERWL CROSS SECTIONS

try = O.O0UO.001 b [76 yr m S n " ]
cr- = 0.14±0.03 b 127 hr l2lSn93

r =
Eo

67
150
365
427
920
952
1288
1424
1720
2835
3122
3283
3853
4250
4327
4365
5030
5070
5192
6680
6826
6981
7118
7308
7501
8160
8608
8664
8943
9117
9543
10320
10880
11280
11480
U660

0*

<eV)

.32

.0

.2
± 1
± 2
± 2
± 3
± 4
± 6
± 4
± 5
± 5
± 6
±10
±10
±10
±10
±10

»coh

RESONANCE

V =
R' =

So =
s" -

RESONANCE

= 6.4±0.1 fm

PROPERTIES

1.5±0.5 b
6.5±0.2 fm
0.08±0.06
l.l±0.4

PARAMETERS

2Abn = 32.85

grn (meV)

0.035±
0.045*
2.5 ±
11 ±
22 ±
90 ±
15 ±
21 ±
155 ±
32 ±
670 ±
2.9 ±
95 ±
35 ±
26 ±
400 ±
75 ±

585 ±
67.73 ±
89.09 ±
16.52 ±
88.57 ±
47.25 ±
466.76 ±
102.20 ±
853.6<! ±
115.05 ±
68.88 ±

7652 ±
52.52 ±

1710.52 ±
268.19 ±
646.71 ±
832.67 ±
303.22 ±
150.09 ±

0.011
0.009
0.3
0.6
5
10
2
6
30
6
60
1.5
15
4
2
4
5
60
6.49
31,06
9.91
35.09
18.56
117.12
35.51
51.49
6.49
5.58

114.43
3.82

68.38
19.30
44.85
56.41
24.64
11.88

J t

1/2
[3/23

)

0

1
1
[1]
1
1
1

1

1
0
1
1
1
1
0

0
1

Sn

9̂2
0.004

= 6180.1±2.

(meV) g

±0.001
0.0036±0.0007
0.13
0.54
0.73
2.9
0.42
0.56
3.74
0.60
12.0
0.050
1.5
0.54
0.39
6.05
1.1
8.2
0.94
1.09
0.20
1.06
0.56
5.46
1.18
9.45
1.24
0.74
80.92
0,55
17.51
2.64
6.20
7.84
2.83
1.39

±0.01
±0.03
±0.17
±0.3
±0.06
±0.16
±0.72
±0.11
±1.1
±0.025
±0.2
±0.05
±0.03
±0.61
±0.1
±0.8
±0.09
±0.38
±0.12
±0.42
±0.22
±1.37
±0.41
±0.57
±0.07
±0.06
±1.21
±0.04
±0.70
±0.19
±0.43
±0.55
±0.23
±0.11

7 keV

rj CmeV)

175

390

190
320
1070
104

685
108
800

]
a tr

\

IB &

Sn

....

;

j
I...

i

i1
i :
4

I 'L- ;
\
i
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120

SOSn

Eo (cV)

32040
32070
32720
32760
32800
32960
33100
33200
33250
33420
33460
35020
35060
35110
35160
36060
36470
36500
37630
37880
37900
37940
38160
38570
33860
39250
39270
40020
40140
10820
40870
40950
10990
42470
42690
43500
43750
43810
44130
44580
45500
45550
47470
47560
47690
48110
18370
18740
48780
49320
49380
49470

365.15
528.29 .

3095.0 =
832.59 i

11517 i
14747 i

332.94 i
508.36 l

3967.9 t
329.06 i

1189.0 s
149.71 i
672.20

19S0.6 i
658.2 i

3619.4 i
2293.6 i
492.91 i
853.53 i

1741.9 i
4146.7 i
1753.0 i
2953.6 i

13640 t
1305.0 i
624.7 i

1797.4 i
2584.7 ±
2714.7 ±
442.47 ±

3998.8 ±
242.83 ±

1060.9 ±
8684.3 ±
2911.2 ±
1249.3 ±
690.25 t

6639.3 ±
1035.7 *

CineV)

t 59.07
t 84.17
t 200.8
t 99.55
t 576
b 717
t 83.69
t 91.10
t 397.5
b 65.81

166.5
65.50

231.2
105.0
170.9
275.0
99.36

118.33
208.3
208.3
211.3
353.6
681
183.3
99.1

249.7
310.1
244.4
107.1
400.3
87.12

170.1
694.5
349.2
200.2
138.0
531.6
176.5

29855 ±1195
5383.9 ±
7551.0 ±
1601.4 ±
4241.7 ±

537.5
678.7
224.1
508.1

7979.5 ±1196.7
3397.6 ±
5271.8 ±
291.42 ±
430.68 ±

13929 ±
1378 ±

10256 ±

176.0
633.1
115.71
15C.19
974.9
193
718

J I

tn
1
1
1
1

1

mCO]

en
tn
tn
tn
tn

•>

i0
i

tn

i

[ 0 ]

i

am
2.04
2.S5

17.11
4.60

63.59
81.23

1.83
2.79

21.76
1.80
6.50
0.80
3.59

10.41
3.51

19.06
12.01
2.S8
4.40
8.95

21.30
9.0

15.12
69.45
6.62
3.13
9.07

12-32
13.55
2.19

19.78
1.20
i.24

',2.14
14.09
5.99
3.30

31.72
4.93

141.40
25.24
35.38
7.35

19.45
36.54
15.49
23.97

1.32
1.95

62.72
6.20

46.11

(oeV) gTj <meV>

10.33
±0.47 r

±1.71
±0.55
±3.18
±4.06
±0.46
±0.50 ] ,
±2.18
±0.36
±0.91 "?
±0.35 i

±1.25
±0.56
±2.48
±1.44
±0.52
±0.61
±1.07
±1.07 i
±1.1 : -
±1.81
±3.47
±0.93

±1.26
±1.55
±1.22
±0.53
±1.98
±0.43
±0.84
±3.37
±1.69
±0.96
±0.66
±2.54
±0.81
±5.66
±2.52
±3.18
±1.03
±2.33
±5.48
12.17
±2.88
±0.66
±0.68
± 4 . 3 9 '•-•

±0.87
±3.23

L
50-9 £/96



120

50 Sn

Eo (cV)

50110
50380
50120
50160
50650
51090
51320
51710
51690
S2010
52110
52680
53010
53160
53150
53660
51220
51110
S1920
55090
55370
5S150
S5600
55680
56510
56610
56690
56760
57170

9^

1515
751

1533
1989
827
S366
355

10718
5127
1121
11313
1101
3936
1209
3389
28175
30650
111!

11831
3278
6159
1217
5295
3593
12187
1518
5791
3685

(»eV>

± 175
± 258
± 150
± 199
± 599
± 199
± 613
± 111
± 857
± 513
± 221
± 792
t 265
± 786
± 213
* 173
±1118
±1510
± 169
± 916
± 159
± 615
± 250
± 583
± 166
± 873

± 638

J « 9T°n

I

I

C

1 16.29
1 6.75
1 3.36
1 20.18
1 22.17
I] 3.66
1 23.69
1 1.56
1 17.05
t 23.78
J 1.87

13.29
1.78
17.08
5.23
11.63
121.0

) 131.1
6.02

50.12
13.93
27.13
5.29
22.11
15.11
52.18
6.50
21.32
15.11

tov> gri c-v

±2.12
±1.15
±0.67
±2.22
±2.66
±0.88
±2.81
±0.62
±3.76
±2.38
±0.97
±3.15
±1.15
±3.11
±1.05
±2.01
±1.8
±6.3
±0.72
±1.03
±1.95
±2.71
±1.06
±2.17
±1.96
±3.67

±2.68

C/97 50-10



122

50Sn

124
Sn

50

62.0i 0.1
579 i 3
950 i 2
2380 i 20
3390 ± 40
5360 i 40
9970 H20

THERMAL CROSS SECTIONS

0.0010±0.0005 b CtO min l23SnmJ
0.180*0.050 b C125 day l23Sn9J

aeoh = 5.510.3 fm

RESONANCE PROPERTIES

1= = 0.60*0.18 b

I" =

106
259
1756
3450
5400
6865

0*

(eV)

.91 0

.91 0
i 8
125
180
130

.2

.3

sT,
o.;
1.3

3400
120

5000
19000

R

RESONANCE

, CmeV)

'7i 0.
r5± 0.
1 500
i 100
12000
13000

XAbn

.08

.12

6.210.2 fm

PARAMETERS

= 4.72

J

3/2
1/2
1/2

I

1

0

SB = 594813 keV

gr° (meV)

0.0751 0.008
0.1081 0.008
81.1 H1.9
2.0 ± 1.6
68 144
277 144

THERMAL CROSS SECTIONS

"eoh

0.1310.03 b C9.7 min '"So"]
0.00410.002 b [9.82 day l255n9J
= 5.910.2 fm

RESONANCE PROPERTIES

iy = 6.911.0 b
R' = 6.510.2 fm
50 = 0.1510.0B

RESONANCE PARAMETERS

I"

Eo

= 0*

CeV) gfn CmeV)

%Abn

J

= 5.94

t ri (meV)

= 573213 keV

gfj! CmeV)

6.3i 0.4
1.5* 0.5
6 ± 3

2700 i 100
1400 i 600
700 i 700

7100 ±1500

1/2 239 125 0.80 i 0.05
0.062± 0.019
0.19 i 0.10

55.3 i 2.1
24 ±10
9.5 ± 9.5

71.1 H4.9

50-11 C/98
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THERMflL CROSS SECTIONS

Isotope Measurement Reference Author

Sn"2'
Sn' '2

Sn' "•

122,

1 \7,

Snl20,122.

Sn'22'
Sn"2

Sn"5'

Sn
Sn'2*
Sn
Sn
Sn
5n"8

Sn'12'
5n'2"
Sn'"
Sn"»'
Sn
Sn

IZ«

117,

116.

120,

124

i : s .
124

119

120,

122.

activation
activation
activation

1 1 9 diffraction
diffraction
activation
activation
<ry( spectra)
pile osc i•
activation
local osci.
pile osc i•
pile osc i.
act i vat ion

1 2 2 activation
activation
activation

12C| activation
absorpt i on

70HEL5INKI,589(70)
NSE,31,51S(68)
ORNL-1196,66(67)
flCR,23,86BC67)
flCR,23p868(67)
NP.tl,372(63)
PR,121,1186(61)
JNE.12,17(60)
JNE,12,32(60)
PR.91,1123(53)+
PR,83,6*tl(51)
PP5/ft,63,1175(50)
PR,80,312(50)
PR.77,713(50)
ORNL-828,19(50)
0RNL-82B,19(50)
BNL-C-9,89(19)
PR.72,888(17)
PR,69,1U(16)
PR,50,133(36)

Ricabarra
T i1bury
Emery
Kay
Kay
Manga 1
Schmorak
Groshev
Tattersal1
Hughes
Pomerance
Coiner
Harris
Mihelich
Nelson
Ne1 son
Studier
Seren
Co 1tnan
Mitchell

C/99 50-12



RESONANCE PARAMETERS

Isotope

So116

S n 1 "
Sn120

Sn'"
Sn117

Sn
Sn" 7

Sn11B

Sn120

Sn12'
Sn" 6

Sn118

Sn>20

S n 1 "
Snlz"
S."8

S n ! "
Sn12*
Sn118

Sn120

Sn12*
Sn12*
Srv"2

Sn"*
Sn"s

Sn"6

Sn 1"
Sn"8

Sn"9

Sn120

Sn 1"
Sn12*
Sn"2

Sn""
Sn"s

Sn"6

Sn"'
Sn"8

Sn"9

Sn120

S n 1 "

Measurement

Oy(spectra)
«y(spectra)
«t

«t
7y(spectra)
«y(spectra)
o-y( spectra)
0y(spectra)
°t
*t
*t
*t
°t
<Ty( spectra)
7y(spectra)
<Ty( spectra)
"t
"t
*t
<Ty( spectra)
*t
't
''t
"•t

"•t

"t
't
*t
rt
't
°t

*t
*t
't
°e
*t
"t
"t

Energy
Range (eV)

117-632
106-260
367-57170
67-9587
1.3-2978
38-197
38.8
16-359
H27
62

111-1610
15-1725
361-12C70
106-6880
61-9960
15.8
107-260
62
15-7100
365-1720
62
S2
21-1116
277-1980
292-866
111-3100
1.3-1363
15-3150
6.2-1258
361-1711
107-6850
61-9630
96-2U0
280
290

112-119
39-160
16-368
111-160
125
62

Reference

BAP,17,17(72)
BAP,17,17(72)
PRIVATE C0HH.(72)
NP/A,117,205(70)
YF,10,18(69)
NP/A,132,129(69)
PR,166,1111(68)
PR,166,1111(68)
PR,166,1111(68)
PR,166,1111(68)
YF,3,801(66)
YF,3,801(66)
YF,3,801(66)
YF,3,801(66)
YF,3,301(66)
BAP,11,811(66)
BAP,11,811(66)
BAP.ll,811(66)
65ANTUERP,76(65)
65AN7UERP,76(65)
65ANTUERP,76(65)
CJP.13,2156(65)
0RNL-312S.36C63)
CRNL-3125,36(63)
0RNL-3125,36(63)
0RNL-3125,36(63)
0RNL-3125,36<63)
0RNL-3125,36(63)
ORNL-3125,36(63)
ORNL-3125,36(63)
ORNL-3125,36(63)
ORNL-3125,36(63)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)
PR,99,10(56)

Author

Bhat
Bhat
Harvey
Muradyan
Adamchuk
Julien
Bhat
Bhat
Bhat
Bhat
Adamchuk
Adamchuk
Adamchuk
Adamchuk
Adamchuk
S1aughter
51aughter
S1aughter
Harvey
Harvey
Harvey
McNeill
Fuketa
Fuketa
Fuketa
Fuketa
Fuketa
Fukuta
Fuketa
Fuketa
Fuketa
Fuketa
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey

50-13 C/100



I
THERHflL CROSS SECTIONS

«•- = 5,1±0.6 b
5=s = 1.2±0.2 b
<rt = 9.6±0.6 b
»e o h = 5.61U0.012 fm

RESONflNCE PROPERTIES

51 Sb

Eo CeV)

157.10±0.06
282.70±0.12
295.90±0.12
307.10±0.15
317.00±0.15
311.00±0.15
372.96±0.20
500.00±0.30
577.05±0.10
587.00±0.10
592.50±0.10
651.80*0.50
665.50±0.50
697.00±0.50
705.00i0.55
727.8 ±0.55
751.5 ±0.60
762.6 ±0.60
771.8 ±0.60
865.20±0.70
929.50±0.60
952.0 ±0.8
983.5 ±0.8
1032.7 ±0.9
1058.0 ±0.9
1072.5 ±0.9
1128.2 ±1.0
1213.0 ±1.2
1233.0 ±1.2
1265.0 ±1.3
1331.3 ±1.3
1353.9 ±1.1
1397.9 ±0.7
1115.2 ±0.7
1121.1 ±0.7
1138.1 ±0.8

0.001
0.002
0.020
0.006
0.005
0.005
0.010
0.001
0.006
0.008
0.005
0.002
0.001
0.005
0.003
0.005

I =
<D> =
So =
5, =

UNflSSIGNEO

° (meV)

±0.001
±0.001
±0.003
±0.002
±0.002
±0.001
±0.002
±0.001
±0.002
i0.002
±0.002
±0.001
±0.001
±0.001
±0.001
±0.002

0.0025±0.0005
0.005
0.10
0.005
0.10
0.005
0.002
0.003
0.003
0.008
0.010
0.02
0.02
0.01
0.03
0.020
0.025
0.050
0.06
0.25

±0.001
±0.05
±0.003
±0.02
±0.002
±0.001
±0.001
±0.002
±0.001
±0.005
±0.01
±0.01
±0.01
±0.01
±0.005
±0.005
±0.010
±0.01
±0.10

175±10 b
7.0±0.5 eV
0.26±0.07
1.5*1.0

RESONANCES

1167.
1533.
1511.
1550.
1581.
1601.
1653.
1662.
1681.
1687.
1708.
1723.
1733.
1752.
1766.
1790.
1808.
1811.
1821.
1829.
1336.
1893.
1938.
2010
2021
2015
2053
2085
2115
2190
2; 96
2222
2250
2255
2280
2;I25

(eV)

2 ±0.8
7 ±0.9
1 ±0.9
2 ±0.9
6 ±0.9
5 ±1.0
8 ±1.0
9 ±1.0
7 ±1.0
3 ±1.0
0 ±1.0
8 ±1.0
8 ±1.0
0 ±1.1
0 ±1.1
5 ±1.1
2 ±1.2
1 ±1.2
0 ±1.2
5 ±1.2
0 ±1.2
0 ±1.2
0 ±1.3

±1.1
±1.1
±1.1
±1.1
±1.1
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.5
±1.6

0.01
0.01
0,01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.20
0.20
0.01
0.01
0.10
0.02
0.02
0.10
0.02
0.02
0.25
0.02
0.01
0.01
0.01
0.05
0.22
0.28
0.01
0.03
0.30
0.01
0.35
0.03
0.02

'U CmeV)

±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.01
±0.02
±0.01
±0.01
±0.05
±0.01
±0.02
±0.05
±0.01
±0.01
±0.05
±0.02
±0.01
±0.02
±0.03
±0.02
±0.05
±0.05
±0.02
±0.02
±0.10
±0.01
±0.05
±0.02
±0.01

C/101 51-1
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121

51 Sb

En <eV) CmeV) (meV)

613.5
630.6
644.0
661.2
671.1
675.8
710.5
715.2
718.6
735.3
772.3
789.7
795.2
800.2
803.5
839.2
859.2
889.6
911.5
917.0
936.2
947.5
962.4
993.5
1012.7
1036.4
1048
1084.5
1110.9
1123.5
1145.0
1180.5
1183.7
1201.7
1220.0
1250.0
1260.5
1307.5
1329.2
1347.2
1364.9
1436.6
1451.6
1483.5
1521.4
1529.6
1555.0
1574.8
1595.0
1640.0
1698.8
1729

±0.5
±0.4
±0.5
±0.5
*0.5
±0.5
±0.6
±0.6
±0.6
tO.6
±0.6
±0.6
±0.6
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.8
±0.8
±0.8
±0.8
±0.8
±0.9
±0.9
±4
±1.0
±1.0
±1.0
±1.1
±1.1
±1.1
±1.2
±1.2
±1.2
±1.2
±1.3
±1.3
±1.3
±1.7
±0.8
±0.8
±0.8
±0.9
±0.9
±0.9
±0.9
±0.9
±1.0
±1.0
±2

11.
32.
0.
30.
36
16
16.
1.
38
5.
81
23
42
93
88
24
11.
6.
11.
115
4.
46
40
120
27
6.
9.
31
127
6.
13.
96
110
64
31
61
12
104
33
21
1!9
64
12
77
11
9
15
11
100
28
71
57

,9
,7
,25
.3

0
9

,1

7
9
5

3

5
7

0
1

± 1
± 2
± 0
± 2
± 5
± 3
± 1
± 0
± 3
± 1
± 8
± 4
± 8
±14
±14
* 2
± 1
± 0
± 3
±21
± 1
± 6
± 6
±10
± 3
± 1
± 1
± 3
±18
± 1
± 3
±38
±38
± 7
± 3
± 6
± 3
±10
± 4
± 3
± 6
±15
± 3
± 8
± 3
± 3
± 3
t 3
±16
± 6
±11
±17

.2

.8

.15

.1

.5

.8

.1

.5

.9

.0

.2

.6

.9

.3

.4

2gPjj CmeV)

0.48 ±0.05
1.30 ±0.11
0.010 ±0.006
1.18 ±0.08

±0.2
±0.11
±0.06
±0.03
±0.1
±0.04
±0.3
±0.15
±0.3
±0.5
±0.5
±0.08
±0.05
±0.03
±0.10
±0.7
±0.04
±0.2
±0.2
±0.3
±0.09
±0.05
±0.06
±0.09
±0.5
±0.04
±0.10
±1.1
±1.1
±0.20
±0.1
±0.17
±0.07
±0.29
±0.10
±0.08
±0.17
±0.4
±0.07
±0.2
±0.07
±0.07
±0.07
±0.07
±0.4
±0.14
±0.3
±0.4

1.4
0.60
0.60
0.07
1.4
0.20
2.9
0.81
1.5
3.3
3.1
0.83
0.40
0.23
0.38
3.8
0.14
1.5
1.3
3.8
0.84
0.20
0.30
0.93
3.8
0.18
0.39
2.8
3.2
1.85
0.9
1.73
0.32
2.88
0.90
0.58
3.22
1.7
0.31
2.0
0.28
0.24
0.37
0.28
2.5
0.70
1.7
1.4

L...

t
i
!

L
l

L

I
I
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S b %
£ 1 J U I

Eo <eV) 2grn (meV) J f \ (meV) 2gr» (meV)

1711.0 ±1.0 10 ± 3 0.21 ±0.07
1776.0 ±1.1 90 ±23 2.1 ±0.5
1796.7 ±1.1 170 ±50 1.0 ±1.2
1821.0 ±1.2 180 ±15 1.2 ±1.1
1811.0 ±1.2 35 ± 9 0.81 ±0.20
1903.0 ±1.3 130 ±30 3.0 ±0.7
1917.0 ±1.3 70 ±18 1.6 ±0.1
1978.0 ±1.3 131 ±18 3.0 ±0.1
2000.0 ±1.1 211 ±51 1.8 ±1.2
2035.0 ±1.1 65 ±16 1.1 ±0.1
2107.0 ±1.5 92 ±18 2.0 ±0.1
2121 ±3 59 ±21 1.3 ±0.5
2153.0 ±1.5 110 ±33 2.1 ±0.7 |
2268.0 ±1.5 18 ±21 1.0 ±0.5
2275 ±3 105 ±12 2.2 ±0.9
2310 ±3 120 ±30 2.5 ±0.6
2366.0 ±1.6 107 ±20 2.2 ±0.1 \
2391.0 ±1.6 78 ±10 1.6 ±0.2 I
2136.0 ±1.7 69 ±10 1.1 ±0.2 f
2526.0 ±1.8 317 ±85 6.9 ±1.7 j

I

51 S b

THERMAL CROSS SECTIONS

cr- = 0 .01U0.0025 b [21 n i n ' " S b " 1 ] !

«•„ = 0.035±0.021 b [ 1 . 3 min ' " S b " 2 ]
v\ = 1.26±0.16 b [ 60 .2 day l 2 < lSb9]

RESONANCE PROPERTIES i

I y = 110±10 b
<D> = 20.7±3.0 eV
So = 0.22±0.07

RESONANCE PARAMETERS

I " = 7 /2* ZAbn = 12.75 5n = 6166.8±1.1 keV

Eo CeV)

21.1±0.1
50.5±0.1
76.7±0.1
105.0±O.l
176.1±0.1
186.1±0.1
191.8±0.1
197.8±0.1
218.6±0.1

29^n

30 ±
3.0 ±
5.7 ±
53 ±
0.28±
0.32±
23 ±
0.39±
1.1 ±

(meV)

3
0.3
0.1
5
0.05
0.06
3
0.C3
0.1

J

1
3
1
3

3

r»

100
87
107
78

90

(meV)

±10
±20
±15
±15

±10

2gr«

6.5 ±
0.12 ±
0.65 ±
5.16 ±
0.021±
0.023±
1.66 ±
0.028i
0.28 t

(meV)

0.7
0.01
0.05
0.52
0.001
0.001
G.22
0.002
0.03

C/105 51-5



123

SI Sb

Eo CeV)

225.1*0.1
240.6*0.1
295.9*0.1
299.3*0.2
323.7*0.2
331.4*0.2
339.0*0.2
351.2*0.2
373.0*0.2
392.8*0.2
395.0*0.2
414.6*0.3
470.9*0.3
481.6*0.3
520.0*0.4
533.1*0.4
571.1*0.4
599.0*0.4
627.6*0.5
644.0*0.5
659.1* .5
691.5*0.5
702.6*2.0
719.4*2.5
747.4*0.6
815.5*0.7
839.2*0.7
872.0*0.7
885.2*0.7
893.5*0.7
910.8*0.7
933.3
968.7*0.8
977.5*0.8
988.3*0.8
1026.3*0.9
1048.4*1.0
1084.5*1.0
1094 *4
1110.9*1.0
1117.5*1.0
1165.0*1.1
1228 ±3
1239 ±3
1250.0*1.2
1273.2*1.3
1307.5*1.3
1329.2*1.3
1385.5*0.7
1407 *3
1456 *3
1483.5*0.8

2

0
18
1
25
33
1
0
S
1
2
25
0
4
11
0
11
26
8
27
1
* I

18.
3.
0.
4.

169
29
93
207
85
2.
21
19
35
5.
88
13
58
12
6
24
60
88
6
5
41
50
28
19
18
5
8

170

(meV)

.28* 0.04

.6 .

.9

.6 :

. 1 •

.63d

.4 d
4 d
3 d
6 1
.63d
.3 d
5 i
93d
5 i

i

8 i
i

4 i
5 i
4 i
9 i
4 t

i
t
t
i

i

1 1
1
*
t

0 i
1

1

*

1

1

*

*

*

*

±
*
*
*
*
*
*
*
1

t 3
t 0.2
t 2.4
t 3.4
t 0.3
t 0.21
t 0.6
t 0.2
t 0.4
t 2.0
t 0.13
t 0.4
" 1.2

0.20
1.2
3
0.9
3
0.4
1.9
0.9
0.5
1.3
27
6
9
30
9
0.9
2
2
4
0.6
8
3
6
4
2
6
13
5
2
2
8
7
4
6
2
3
3
43

J

4

4

Tr CmeV)

122 *20

120 ±20

2gr^ (meV)

0.019* 0.003
1.16 * 0.19
0.090* 0.014
1.50 * 0.14
1.87 * 0.19
0.062* 0.030
0.034* 0.011
0.34 * 0.03
0,07 * 0.01
0.12 * 0.02
1.3 * 0.1
0.031* 0.06
0.20 * 0.02
0.52 * 0.05
0.041* 0.009
0.50 * 0.05
1.1 * 0.1
0.36 * 0.04
1.1 * 0.1
0.054* 0.016
0.72 * 0.07
0.13 ± 0.03
0.034* 0.017
0.16 * 0.05
6.2 * 1.0
1.0 * 0.2
3.2 * 0.3
7.0 * 1.0
2.85 * 0.29
0.07 * 0.03
0.69 * 0.07
0.62 * 0.06
1.12 * 0.11
0.16 ± 0.02
2.8 * 0.3
0.42 ± 0.09
1.8 * 0.2
0.36 * 0.1!
0.18 * 0.06
0.72 * 0.18
1.3 * 0.4
2.57 * 0.14
0.17 * 0.07
0,14 * 0.06
1.16 * 0.22
1.4 * 0.2
0.78 * 0.12
0.52 * 0.16
0.50 * 0.05
0.13 * 0.07
0.2 * 0.1
4.4 * 1.1

51-6 C/106
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THERMAL CROSS SECTIONS

1sotope Measurement Reference ftuthor

Sb
5
Sb 1 2 1 ' 1 2 3

S b l 2 ! , 1 2 3

Sb
Sb 1 2 1 - 1 2 3

Sb123

51,123,124
Sb121

Sb
Sb'2"
Sb121

51,121,123

5bl«
Sb 1 2 1

Sb 1 2 1

S b 1 2 1

5bl21
Sb
Sb
Sb
5b
Sb' 2 '
Sb

,123

Chr i st i ansen f i1ters
activation
activation
activation
<rt 0.002-0.4
activation
act i vat i on
activation
isom. ratio
diffraction
act i vat i en
isom. ratio
isom. ratio
isom. ratii.
isom. ratio
activation
activation
pile osci.
pile osci.
diffraction

pile osci.
activation
absorption

ZN,26,391(71)
IN-I317,53(70)
JNE.24,35(70)
CJP,47,2031(69)
JNE,22,389(66)
JIN,30,1353(68)
JIN,30,349(68)
CJP.44,2956(66)
64PARIS,2,703(61)
PR,131,2098(63)
PR-CH-36,7(63>
PR,129,769(63)
PR,125,1615(62)
NP,37,90(62)
NSft,20,22052(60)
NSE,8,378(60)
NP,12,261(59)
PR,88,412(52)
PR,83,641(51)
Pfl,81,527(51)
PR.83,379(51)
PPS/fl,63,1175(50)
PR,72,888(47)
PR,69,411(46)

Koester
Hogg
Ryves
Ricabarra
ftbuEI-Ela
Or v i n i
Sims
Courtemanche
Gu1yas
ftrno1d
Eastwood
Ks i sch
Der Mateosian
Vanhorenbeeck
Kardon
Lyon
Sehgai
Pomerance
Pomerance
Shull
Ueiss
Co 1mer
Seren
Co 1tman

RESONflNCE PflRflMETERS

Energy
Isotope Measurement Range (eV) Reference Author

Sb
Sb 1 2'
Sb' 2 3

Sb
Sb
Sb
Sb 1 2'
Sb' 2 3

Sb
Sb
Sb
Sb
Sb
Sb
Sb,Sb 1 2 3

<re polar.

6.2-1400
6.2-421
21.6-299
6.2-127
6.2

6.2-249
6.2-2533
21.6-4166
15.4-2996
0.05-21.6
6.2-15
6.2-21
6.2-190
6.2-21.6
6.2-190

JPJ,33,1185(72)
71KN0X,785(71)
71KN0X,785(71)
PR/C2,1115(70)
JNE,24,245(70)
68UftSH,2,789(68)
YF,8,852(68)
YF,8,852(68)
PR,166,1234(68)
RRP,12,907(67)
PR,155,1330(67)
NP,42,676(63)
PH,124,1142(61)
PR,108,353(57)
PR,102,228(56)

Ohkubo
Cauvin
Cauvin
Bhat
Mateiciuc
ftsam i
Muradyan
Muradyan
Uynchank'
Mateiciuc
Stolovy
Bolotin
Jackson
StoIovy
Palmer

C/108



THERMAL CROSS SECTIONS

«•_ = 4.7±0.1 b
acoh = 5.43±0.04 fm

RESONANCE PROPERTIES

I , = 5<f±3 b
<0> = 11.2±3.0 eV
So = 0.2B±0.03

UNA5SIGNED RESONANCES

E o CeV) 2agrn (meV) 2agr° (meV)

320.3±0.5 0.10±0.05 0,0056±0,0028
375.0±0.5 0.60±0.30 0.031 ±0.015
391.9H.0 0.20±0.1O 0.010 ±0.005
110.0*0.5 0.23±0.10 0.0U ±0.005
505.2±1.0 1.2 ±0.5 0.053 ±0.022
531.4H.0 0.40±0.20 0.017 ±0.009
5t3.0±0.5 0.40±0.20 0.017 ±0.009
54B.O±0.S 0.20±0.10 0.0085±0.0043
755.5±0.7 0.30±0.10 0.011 ±0.004

1095.5±1.0 0.70±0.30 0.021 ±0.009
1145.7±1.0 0.50±0.20 0.01b ±0.006
1236.0±1.0 1.0 ±0.5 0.028 ±0.014
1408.4±2.0 1.5 ±0.5 0.040 ±0.013
1475.0±l.5 1.0 ±0.5 0.026 ±0.013
1594.Oil.5 0.66±0.30 0.017 ±0.008
1648.7±2.0 2.0 ±1.0 0.049 ±0.025
1840.7±2.0 8.0 ±3.0 0.19 ±0.07
1952.0±2.0 2.0 ±1.0 0.045 ±0.022
2011.2±2.0 2.0 ±1.0 0.045 ±0.022
2079.0±2.0 2.0 ±1.0 0.44 ±0.022
2447.0±3.0 5.0 ±2.0 0.10 ±0.04
2504.4±3.0 5.0 ±2.0 0.10 ±0.04
2539.6±3.0 5.0 ±2.0 0.10 ±0.04
2547.3±3.0 4.0 ±2.0 0.Q79 ±0.04
2581.7±3.0 6.0 ±3.0 0.11 ±0.06
2592.5±3.0 4.0 ±2.0 0.079 ±0.04
266B,7±3.0 4.0 ±2.0 0.077 ±0.04

THERMAL CROSS SECTIONS

<r~ = 0.340±0.060 b C150 day l z l T e " ]
<ry = 2.0±0.3 b C17 day l 2 l T e 9 ]
a c o h = 5.2±0.5 fm

120

52

C/109 52-1
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122

52 Te

9642
9797
9995
10B24

<eV>

±10
±10
±10
±15

T (meV) gTn (meV)

7200 ±1250

T r (meV) gr° (meV)

72.7 ±12.6

THERMAL CROSS SECTIONS

123

52 Te

1" =

Eo <

1/2*

•V)

2.334±O.O0B
24.1
35.9
73.1
96.8
108.8
119.9
132.7
158.6
182.1
235.3
274.8
317.5
334.6
341.7
363.4
374.5
409.5
436.6
467.6
493.S
498.3
S62.5
608.0
616.8

±0.1
±0.1
±0.1
±0.)
±0.2
±0.1
±0.2
±0.2
±0.3
±0.2
±0.2
±0.2
±0.2
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
iO.S
lO.S
±1.0
±1.0
±0.5

r
114
182
no
108
145
100
100
253
261
150
310
101
520

109
328
140

450

300

S750

(meV)

± 3
± 20
± 10
± 20
± 20
± 40
± 20
± 25
* 30

a 30
± 35
i 50

± 50
± SO
i 70

±170

±200

*eoh

= 406±30 b
= 5.7±0.3 fm

RESONANCE PROPERTIES

V
R'
<0>
So

= 5630±300
= 6.0±0.2 f
= 26.3*3.9
= 0.98±0.2C

b
m
eV
)

RESONANCE PARAMETERS

ZAbn = 0.8?

29

15
37
12
6
14
5
14
98
242
20
74
66
153
36
107
290
68
51
72
69
20
49
206
300
380

rn (meV)

.6± 0.9
± 5
± 1

.0± 0.2

.5± 0.5
*2± 0.2
.9± O.S
i 75
* 20

i 3
* 2
± 5
± 4
i 6
± 20
± 4

.8± 5.0
i 4
1 4

.71 5.0

i 20

J

1
0
1

0

1
1

0
1
0

(1)
1
0
I

0

r»

104
108
102

116

188
100

162
57
214

135

SB = 9423

(meV)

± 3
±18
±10

±20

±25
±20

±30
±35
*S0

±50

.8*1.4 kcV

2gT£ (m.V)

10.2 ±1.2
7.5 ±1.0
2.0 ±0.2
0.70±0.02
1.4810.05
0.5010.02
1.3710.05
8.5 10.7
19.2 il.S
1.48
4.8 ±0.2
4.0010.13
8.6 ±0.3
2.0 i0.2
S.8 10.3
lb.2 ±1.1
3.5 10.2
2.5610.25
3.4510.19
3.2 10.2
0.90
2.2310.22
0.84
1.22

23.4 *0.e

C/lll 5S-3
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52 Te

Eo (eV) r (meV) (meV> (meV) <meV>

1459.0± 1.0
1555.01 1.0
1682.01 2.0
1690.01 1.0
1989.01 1.0
2091.01 1.3
2348.91 3.0
2602.01 2.0
2663.51 3.0
2826.01 3.0
2918.01 2.0
3331.0* 3.0
3388.01 3.0
3539.01 3.0
3850.01 4.0
4017 * 4
4226.01 4.0
4468 l 4
4509.01 4.0
4631.01 5.0
4863.0i 5.0
5047.01 5.0
5144.01 5.0
5588.0* 5.0
6626.0i 6.0
6637.01 6.0
6695.01 7.0
6934 i 7.0
7465 i 8.0
7859.01 8.0
8753.0
8972.01 S.O
9700.0i20
9748.0*15
9965.0HS
10035 U S
10135 U S
10200 H 5
10245 U S
10450 us
10680 U S
I077S H 5

i IOOO no
11088 H O
11250 H 5
11670 H 5
11840 tt5
123S3 ±15
12570 U 5
12700 H 5
12860 U S
13020 120

600
3120

350
3720
250

2175

1820

1470

i 60
±100
i 15.0
±150
±100
±100

1300

±300

±500

607.
3470

7.
225
3700
78
43

1630
41

1380
290
235
720
202
2790
120
1756
218

544
740
155

3300
2850
2190
3225
925
300
1650
21S0
1100
480
31S
14S0
4075
3.5
690
545
610
5900
6<JQ
1345
1205
75S

2800
1830
?»)ifO
20BD
3150
376S
2130
1050

5 i 12.5
i 240

5
± 20
t 150
i 27
i 13
i 160
i 15
* 210
i 10
i 35
i 50
i 50
i 300
i SO
i 195
i 50

i 140
i 100
i 125
i 75
t ISO
i ?50
i 250
i ISO
i 120
i 300
i 300
i 250
i 200

i 500
i 750

i 250
i 300
i 300
±1000
i 400
1 550
il 000
* 400
i 6SC
i 7S0
t 750
i 600

i 6S0
t 650

15
86
0
5
82
1
0
32
0
26
5,
4,
12.
3,
45
1,
27
3.
7.
8
10.
2.
46.
38.
26.
39.
11.
3.
19.
24.
11.
5.
3.
14.
40.
3.
6.
S.
6.

.04

.366

.47

.0

.7

.88

.79-.

.4

.94

.38
,4

,89

.25

.5

6
18
01
12
91
59
,30
60
10
03
76
18
2
65
82
14
85
40
03

S7.7
6.
12.
11.
7.
26.
16.
22.
18.
28.
33.
13.
3.

20
96
49
!7
40
94
42
72
10
41
96
20

i
t
t
i
±
i
i
i
i
±
i
±
i
i
i
i
i
i
*
t
t
±
t
t
i
i
i
i
i
i
i
i

i
i

i
i
i
i
i
*
i
i
t
±
t
±

t
t

0.33
6
0.18
0.48
3.4
0.6
0.26
3
0.29
4
0.2
0.60
0.96
0.8
5
0.79
3
0.75
1.5
2
1.4
1.76
1.05
2.01
3.07
3.07
1.83
1.44
3.47
3.38
2.67
2.11

5.07
7.52

2.48
2.97
2.96
9.8
3.87
5.30
9.S4
3.80
6.13
6.94
6.90
S.40

5.77
S.74

C/113 52-5
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52Te

Eo CcV) T (meV) (meV) (meV)

13220 ±25
13380 120
13490 *20
13574 ±20
15405 ±20
15560 ±20
17150 ±25
19965 ±25
20330 ±25
20700 ±25
21475 ±25
21835 ±25
22810 ±25
23000 ±30
23405 ±30
23790 ±30
23970 ±30
24810 ±30
26475 ±30
28030 "±30

1050
1325
4530
5235
3600
2450
8450
16000
4900
3850
3150
2100
11200
2750
4900
11900
6450
3600
22250
1385

± 650
± 650
± 600
± 650
± 850
± 850
±4000
±2500
±2500

±1000
±2000
±2500
±4000
±2500
±2500
±5000
±2500

9.13
11.16
39.00
11.93
29.01
19.64
63.97
113.25
34.37
26.76
21.50
14.21
74.15
16.13
32.03
77,15
41.66
22.86
136.75
26.17

5.6?
5.60
5.15
5.24
6.82
6.44

±28.31
±17.54
±17.38

±26.49
±13.19
±16.34
±25.94
±16.10
±15.87
±30.73
±14.92

125

52Te
THERMAL CROSS SECTIONS

<rY = 1.55±0.16 b

I" = 1/2'

E o <eV>

26.3* 0.1
90.2* 0.1
106.0* 0.1
131.9* 0.2
215.9* 0.2
230.7* 0.2
262.8* 0.2
289.7* 0.2
322.0* 0.2
397.8* 0.2
426.5* 0.4

r

160
152
188
155
210
251
190
150
130

(meVJ

± 10
± 15
± 15
* 40
* 15
* 15
± 20
* 20
±100

»eoh :

RESONANCE

I c =
<0> =
5o =

RESONANCE

= 5.6*0.3 fm

PROPERTIES

20±4 b
38±3 eV
0.49±0.10

PARAMETERS

%Abn =6.99

2grn (

1.00*
0.15
0.41*

27 *
63.9 *
25.2 *
113 *
190 *
25.0 *
33.7 *
80.2 *

:meV)

0.015

0.10
2
2.2
1.0
4
50
1.0
1.0
s.o

J

J

1

1
1

1

102

134
14S
105
165
125
173
128

(meV)

±20

±15
±15
±40
*15
±25
*20
±20

9109.3*1.0 keV

2grJ CmeV)

0.20 ±0.03
0.016
0.043*0.01
2.33 ±0.17
4.35 ±0.15
1.6 ±0.5
6.98 ±0.26
11.1 ±2.5
1.39 ±0.06
1.69 ±0.05
3.88 ±0.24

52-6 C1H
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52 Te

Eo (eV) T (meV) <neV) CmeV> (neV)

3006 ± 4
3095 * 4
3120.01 2.3
3154 ± 4
3178.7* 4.0
3233.0* 4.0
3300.Ot 2.6
3393.3* 2.7
3438.0* 2.7
3585.0* 2.0
3625.7* 4.0
3649.0* 4.0
3695.0* 5.0
3739.9* 5.0
3822.0* 3.2
3874.4* 5.0
3986.0* 5.0
4007,0* 3.5
4053.0* 5.0
4085.8* 3.6
4118 * 5
4128 * 5
4182.0* 5.0
4244.0* 5.0
4318.0* 5.0
4427.0* 5.0
4595.0* 6.0
4689.0* 6.0
4798.0* 6.0
4850.0* 6.0
4969.0* 6.0
4982.0* 6.0

5211.0* 7.0
5309.0* 7.0
S432.0* 7.0
5481.0* 7.0
5536.0* 7.0
5598.0* 8.0
5664.0* 8.0
570<J.O
5759.0
5821.0
6033.0*10.0
6188.0*10.0
6480.0*10.0
6511.0*10.0
7102.0*10.0
7162.0*10.0
7275.0*10.0
7400.0*10.0
7636.0*10.0
7748.0*10.0

400
400

300
480 ±430
400

500
SOO
500
500

500
500

2300 ±500
740 *560
1100 ±760
500

30
110
260
50
242
50
741
575
1088
327
80
120
100
120
676
100
210
1090
425
343
80

no
80
290
100
210
345
200
80
570
2030
1090
1500
270
315
1250
270
790
214
312
517
195
210

2190
660
1120
2900
250
1120
350
520
1100

* 15
* 50
± 30
* 20
* 20
* 20
± 30 1
± 30 1
* 60
t 50
* 40
* 50
t 50
* 50
* 40
* 50
±100
* 50
* 50
± 40
± 40
l 40

* to
±100
* 50
±100
* 35

* 25
* 40
* 60
±120
±150
* 80
±100
±100
± 60
±100
± 60
* 60
* 60
* 60
* 70
±100
±150
±100
±180
±200
±100
±150
*180
±250
±200

0.55 ±0.27
1.98 ±0.90
4.66 ±0.54
0.8C ±0.36
4.29 ±0.35
0.38 ±0.35

12.90 ±0.52
9.87 ±0.52

18.56 ±1.02
15.49 ±0.84
1.33 ±0.66
1.99 ±0.83
1.65 ±0.62
1.96 ±0.82

10.94 ±0.65
1.61 ±0.80
3.33 ±1.58

15.6 ±1.5
6.68 10.79
5.37 ±0.63
1.25 ±0.62
1.72 ±0.62
1.24 ±0.62
4.45 ±1.54
1.52 ±0.76
3.16 ±1.50
5.09 ±0.52
2.92 ±0.37
1.15 ±0.S8
8.18 ±0.86

28.80 ±1.70
15.44 ±2.13
22.03 ±1.11
3.71 ±1.37
4.27 ±1.36
1.69 ±0.81
3.63 ±1.34

10.56 ±0.80
2.84 ±0.80
4.13 ±0.79
6.81 ±1.05
2.56 ±0.92
2.70 ±1.29

27.84 ±1.91
8.20 ±1.24

13.88 ±2.23
34.41 *2.37
2.95 ±1.18

13.13 ±1.76
4.07 ±2.09
5.95 ±2.86

12.50 ±2.27

52-8 C/116
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52Te

= 0.135±0.23 b HOT d»y '"Te"
= 0.90±0.15 b [9.3 hr Iz/Te9]

RESONANCE PROPERTIES

Ijc = 10±2 b
<D> = 210±20 eV
So = 0.30*0.10

RESONANCE PARAMETERS

!5Abn = 18.71 = 6289*3 keV

Eo (eV>

200.5* 0
428.0* 0
1081.3* 0
1293.0* 1
1360.3* 0
1448.0± 1
1S38.0* 0
1693.3* 1
1750.0* 1
2116.5± 2
2521.0± 2
2938.0± 3.
3282.0± 3,
3676.0* 4,
3775.0* 1,
4557.0± 5,
1662.0* 5,
5102.0* 5,
5318.0* 5.
5171.8* 5.
5961.1± 6,
6567.0* 6.
6718.6± 7,
6830.9* 7.
7255.9* 7.
7385.0* 7,
7759.8* 8.
8160.0* 8.
8654.0* 9.
9038.0*10.
9623.0*10.
9918.0*10
10183 ±10
10519 ±10
10592 ±10
10956 til
11155 ±11
1175! ±11

.1

.5

.5

.0

.7

.0

.9

.0

.0

.0

.0

.0

.0

.0

.0
,0
.0
,0
.0
,0
.0
,0
,0
,0
,0
.0
,0
,0
.0
0
0

r

220
200
200
150
150

180

3000

500
500
500

(meV)

* 30

±100
±100
±100

±140

*600

±300
±300
±300

283

(meV)

± 11
6.25± 0
3.0
7

30.5

± 1
± 1
± 1

ro.65± 1
17.7
29
60

2505
1630
30.5
48.5
11.5
710
!58
156
260
1221
1600
10
578.5
187.5
397.5
125
632
200
715
195
810
305
1075
875
890
B99
370

2600

± 1
* 4
± 3

±100
±160
± 5,
± 7.
i 7,
± 10
± 20
* 23
± 30
± 33
± 70
± 20
± 10.
± 35.
± 50.
± 50
± 50
±100
± 80
± 68
±200
± 75
±225
±130
±110
±110
± 60
±110

.50

.0

.5

.50

.2

.0

.5

.5

.0
,0
,0

t

0

0

rr
118
158
197
193

470

456

(meV)

± 56
± 30

±100

±300

±300

20.0

(meV)

±0.8
0.302±0.021
0.091*0.025
0.191*0.028
0.537*0.010
0.359*0.039
0.45
0.7
1.43
1.5

49.9
30

±0.03
±0.1
±0.05
±0.3
*2.0
±3

0.503*0.088
0.63
0.72
11.0
2.3
2.2
3.8
16.5
20.7
0.49
7.04
2.27
4.67
4.95
7.17
2.17
7.96
5.20
8.25
3.06
10.5
8.52
8.55
8.58
3.5

24.0

±0.13
±0.12
±0.56
±0.3
±0.3
±0.1
±0.9
±0.9
±0.25
±0.49
±0.43
±0.59
±0.58
±0.57
±1.08
±0.85
±0.70
±2.04
±0.75
±2.2
*1.27
*1.07
±1.05
±0.6
±K3

C/117 52-9
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Eo <eV> r CmeV) grr CmeV) I ?y CmeV) 3F° CmeV)

11911
12008
12212
12479 ±12 4480 ±173 40.1 ±1.5
12724
12816
13153
13458 ±13 4800 ±200 41.38 ±1.72
13585 ±14 1025 ±173 8.80 ±1.48
13867
13919
14097
14468 ±14 2108 ±300 17.52 ±3.00
14537 ±15 1675 ±265 13.9 ±2.2
15165
15332
15822
15894
16135
16249
16590
16669 ±17 1450 ±193 11.23 ±1.49
17080 ±18 7750 ±350 59.3 ±2.7
17541
17640
17750

L l
i

i !

L i
52-10 C/118



THERMftL CROSS SECTIONS

0.015±0.001 b C3*t day l29Te'J
0.1997±0.0080 b C69 nin l29Te9]

RESONflNCE PROPERTIES

I . = 1.5±0.1 b
<D> = 262.5±30.0
So = 0 .25±0.10

RESONflNCE PflRflMETERS

Xfibn = 31.79 Sn = 6085±3 keV

Eo <

348.
424.
435.
941.
1320.
1459.
1583.
1837
2971
3265
3544
"080
S330
6108
7076
7936
10012
10355
10656
10830
11495
12098
12828
12893

12960
13080
14600

eV)

li 0.5
0± 0.5
5± 0.5
0± 0.5
S± 0.5
Oi 1.0
Oi 1.0
± 1
± 3
± 3
± 3
± 4
i 5
t 1
± 7
i 8
±10
±10
±10
±11
±15
±15
±15
±1S
±20
±20
±20

T CineV)

150 1100
125 * 10
176 * 20
200 * 60

280 1 50

600

gr

0.
61.
18.
14.
11
115
10.
600
1960

95
21
25
540
213
S90
140
860
100

7450
2000
12400
300
500

4975

250
1356
3200

'„ Cm

30±
0 ±
50±
7 1

1
±

,5 ±
s
±
±
t

i
i
i

i

eV)

0.15
2.5
0.25

0.2
4
5
1.0
85
165
15
7

50
3

100

75

±1250
i
±

±

±
±

100
125

250

130
300

J

1/2
1/2
1/2

4

1
1

150
64

157.

185

165

575

, CmeV)

±100
±

,5i
1

1

10
20.0

60

50

gr° CmeV)

0.0161 0.008
2.97 ± 0.12

0.8B5± 0.01
C.48 i 0.06
0.3 ± 0.1
3.01 ± 0.13
0.264± 0.025
14 ± 2
36 ± 3
1.67 ± 0.27
0.36 ± 0.12
0.39
7.40 ± 0.69
1.38 ± 0.19
5.29 ± 0.60
0.785
8.60 ± 0.75
0.98
72.2 ±12.1
19.22 ± 0.96
11.6 i 1.16
2.73
4.415
43.82 ± 2.20
2.20
11.87 ± 1.135
26.49 * 2.9 s

«D
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52 T e
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52 Te

I" = o*

<rr = 0.02±0.0: b [30 hr l 3 lTe"]
(rr = 0.270±0.06 b [25 min l3 lTe9]
»coh = 5.7±0.3 fm

RESONflNCE PROPERTIES

I, = 0.6U0.20 b
<D> = 870*110 eV
So = 0.11±0.05

RESONflNCE PflRAHETERS

XAbn = 31.18 5., = 5927±3 keV

1110
1713
2235
3200
1111
5555
5785
7015
8017
10020
136«tt
11580
I78H3
18761
19183
20960
21510
23350
21220
27760
29760
30170

(eV)

•5± 1.1
.0± 1.0
± 3
± 3
± 5
± 5
±10
± 8
±10
±10
±15
±15
±20
±20
±20
±30
±30
±30
±30
±30
±35
±35

T (meV)

1500

1500 ± 500
1650 ±1200

gro
9.
12.
8.
51

317.
235.
12

1558
908
7700
100
500
700

2200
5QC
1200
3200
5015
12150
3000

23000
5010

Ci

5±
5±
0
t
5±
0±
i

i

t
i

t

±
±
±

meV)

0
1

5
25
20
12
50
S3
200

250

50
550
750

*1500
±1000

.5

.75

.0

.0

gr° <meV)

0.282*0.020
1.028±0.012
0.17
0.90 ±0.05
5.22 ±0,38
3.16 ±0.27
O.158±O.I58
18.60 ±0.60
10.12 ±0.59
76.9 ±2.0
3.13
I.lf
5.21
16.06 ±1.83
3.61
8.29

21.80 ±0.31
33.02 ±3.6
78.05 ±4.82
18.0

133.3 ±6.7
29.36 ±5.76

C/121 52-13
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C«OSS SECTIONS

#T « fl9*s9Q b

8£SGW«£ «#•£«! !£5

J f . 13736*2000 b

1»€fiHftt CROSS SEC!JOBS

*„, • 5960 fo

SI1

5ECIIW5

m

!• • S/2"

£e UV>

sols IO.I
31.3 id . !
37.8 lO.t
%S.S *0.2
65.J iO.2
7fi»S *0.3
90.3 at.3

139.6 10.4

* l 53.aMQ.it
I6S.S i0.2

2gT

1
19
IS
23

35
2/
65

U7

«s>
5,

K

.«• 0. !

.4

« 3
i S
1 4
B 0.3
t v
i 3
1 H

H3

• Jt?*6 b
e 13*010*^

» i.SM.S
" f DFJtfiiUW VC

KJ« • 100

J

3

2
2
2
2
3
3

9

n<
»S

t

9

0

5* « £S2S./iO.S fc«V

23T» { t»>

0.2; 10.02
3,4 tO»4
7.4 i0.8
3.4 »0.6
0.30 IO.O1*
4>0 *0.4
2.8 tO.3
S.5 tO.3
0.012*0.0017
O.OIStO.002
9 *!

via SJI



si'1

J/3.OQI0.I3 i 0.20 iQ.02

J9S.3 a0.3 1 % i ; 2 0 7.5 <0.S
29£.10>0.16 3 0 2,40 *0.20
237.0SaO.2O 3 0 2.60 *0.20
244.64i0.21 0.70 *0.10
264,9Si0.24 0 7.20 t§.20
?7O.97tO.2S 0.00 tO.10
27«t.S0«§.2S 0.02 *0.01
231.96*0.28 0.03 «0.01
399.2ttO.29 0.70 >0.I0
3)O,6O«O.I5 I.00 tO.IO
324.37n0.l6 0.02 t&.OOS
325.3^0.16 O,028tO.0OS
328.7OiO.17 0.11 sfi.02
362.20)0.19 0.30 *0.0?
374.SOiO.2O 0 6.%C *C,20
3SS.B3iO.2l 0 10.70 t0.?0
392.70n0.22 0.02 «0.0?
420.00*0.20 i.t* tO.tO
42&.S3*0.2S 0 S.IO i0.«0
43<«.76*0.25 0 2.10 *0.20
•433.81t0.28 0.02 t0.02
148.23tO.26 0 2.20 iO.2C
4S**.SltS.27 O.OS 10.01
47S.82iO.29 0.40 i0.04
080.i2i0.2d O.SS *0.04
499<i6iO.3i 1.70 «0.30
SlS.47iO.33 1.70 tO.20
S18«2S*0.33 J.60 tQ*20
S32.93fO.3« 3.30 *0.20
S50.2tiQ.36 O.CS «0.02
SeS.S0*0.37 S.60 1O.6O
sss. i«»*o.38 ceo IO.IS
Se3.96iO.39 0.13 i0.02
S88.64*0.40 0.02 iO»Ol
619.20*0.43 2.30 I O . I O
623.88*0.43 0.02 *0.0J
632.00*0.44 1.36 i0.04
64«).48*0.4S 0.36 tO.OB
&SS.64*0.47 0.20 t0.04
6S3.S7tO.49 i.m tO.08
689.38t0.S0 0.04 *0.02
701.96iQ.S2 3.70 *0.20
7O8.SO*O.S? 11.00 *2.00
730.9310.55 3.S0 iO.2O
735.3510.56 0.02 tO.O2
744.1310.S6 5.80 tO.40
757.69iO.S8 0.03 tO.Ol
762.3010.S8 6.40 i0.40
779.34*0.60 0.26 *0.06
790.20*0.6? 0.S4 IO.IO

S3-2 am



m
$**

Ee

0OS.OOiO.63 0.02 t0.02
8l3.00t0.64 2.40 10.S0
A2e.tttO.6S 0.36 ±0,06
633.37s0.$7 5.20 ±0.40

•833.3Si0.68 0.02 »0.02
86I.83i0.70 0.34 10.Q4
3SS.71tO.73 0.04 ±0.0!
889.S8t9.74 0.50 ±0.10
S0l.3Si0.75 0.75 tO.10
9H.87iQ.77 0.7* 1O.O6
S27.lStO.78 0.04 tO.Ot
34£.estfl.e» :.4o to.io
9S4.e9iO.82 4.S0 *0.40
960.S9i0.83 0.86 tO.10
387.3010.86 0,04 ±0.01
1006.3t!iO.B9 4.60
!02S.S0i0.92 O.SO
10S7.00ta.97 0.06 ±0.03
1063.S0t0.97 0.03 10.04
so;e.3Dio.se 9.00 n.oo
inas,:oii.oo 0.04 to.oi
IO35.!O)iJ.Ol 0.80 iO. 10
HtS.2OiJI.03 4.40 ±0.60
li56.2G&,,©9 0.10 «0.03

•H5S.30tl.I0 0.02 ±0.02
•H69.00tl.il 0.02 *0.02
H72.S0tt.l2 1.20 tO. 10
H83.S0ti.13 0.04 10.02
U9S.38ii.t5 0.02 ±0.02
1202.1 iS.2 2.20 10.20
3213.7 si.2 2.90 ±0.40
1521.S tl.2 0.02 10.02
1227.! H.2 0.40 ±0.05
1234.2 «!•? 0.10 ±0.02

•1233.6 H.2 0.02 ±0.02
•1246.0 *U2 0.06 10.02
•12S3.9 ±1.2 0.02 10.02

1255.6 t l .2 0.62 10.10
•12S2.7 i!.2 0.02 10.02

1268.2 i t .3 0.26 ±0.04
1278.2 ±t.3 0.52 ±0.08
1283.3 i!.3 0.R4 ±0.0?
1287.7 i|.3 0.06 ±0.02
1303.6 it.3 0.02 ±0.02
1314.8 Jl.3 0.16 ±0.05
(326.6 11.3 3.40 ±0.60
1346.1 i l . 4 0.05 ±0.02
J352.2 t|.o 2.30 ±0.20
1354.6 H.4 0.6S ±0.10
1367.4 it.<* 1.05 tO.15
1377.1 H.4 0.S6 tO.IS

4.2 a 1.5 0.03 *0o03
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,27

53'

Eo CeV) 2grn (tneV) J I 2gr° (meV)

2816.0 ±2.0 1.00 tO.20
2859.0 12.0 0.3b *0.10
2869.0 ±2.0 0.03 ±0.03
2893.0 ±2.0 15.00 ±5.00
2908.0 ±2.0 0.30 ±0.10
2919.0 ±2.G 0.30 ±0.10
2925.0 ±2.0 0.05 ±0.05
2930.0 ±2.0 0.05 ±0.05
2913.0 ±2.0 6.40 ±0.60
296/.0 ±2.0 0.60 ±0.10
2988.0 ±2.0 0.65 ±0.15
3002.0 ±2.0 0.70 ±0.05
3035.0 ±2.0 0.15 ±0.05
3053.0 ±2.0 0.65 ±0.20
3071.0 ±2.0 0.35 ±0.10
3090.0 ±2.0 2.00 ±0.10
3109.0 ±2.0 0.15 ±0.05
3128.0 ±2.0 2.50 ±0.50
3113.0 ±2.0 1.50 ±0.10
3162.0 ±2.0 0.06 ±0.06
3172.0 ±2.0 3.00 ±0.50
3190.0 ±3.0 0.15 ±0.05
3197.0 ±3.0 0.20 ±0.10
3204.0 ±3.0 0.20 ±0.10
3234.0 ±3,0 1.00 ±0.20
3244.0 ±3.0 0.75 ±0.20
3267.0 ±3.0 7.00 ±1.50
3296.0 ±3.0 2.50 ±0.50
3335.0 ±3.0 0.15 ±0.05
3348.0 ±3.0 1.00 ±0.80
3364.0 ±3.0 1.00 ±0.30
3375.0 ±3.0 0.40 ±0.10
3391.0 ±3.0 0.40 ±0.10
3405.0 ±3.0 0.10 ±0.05
3416.0 ±3.0 0.14 ±0.05
3432.0 ±3.0 2.00 ±0.40
3443.0 ±3.0 1.00 ±0.30
3468.0 ±3.0 3.00 ±0.50
3480.0 ±3.0 0.90 ±0.20
3197.0 ±3.0 1.00 ±0.30
3522.0 ±3.0 2.60 ±0.60
3534.0 ±3.0 0.08 ±0.05
3557.0 ±3.0 2,00 ±0.40
3569.0 ±3.0 1.60 ±0.40
3595.0 ±3.0 0.60 ±0.20
3613.0 ±3.0 1.70 ±0.10
3631.0 ±3.0 1.60 ±0.40
3658.0 ±3.0 5.00 ±1.00
3680.0 ±3.0 2.00 ±0.40
3701.0 ±3.0 2.00 ±0.40
3713.0 ±3.0 0.70 ±0.15
3726.0 ±3.0 0.10 ±0.05
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127

5 3 '

(meV) (meV)

3732.0
3742.0
375H.0
3761.0
3786.0
3812.0
3821.0
3838.0
3844.0
3861.0
3874.0
3890.0
3914.0
3924.0
3937.0
3948.0
3972.0
4003.0

±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±3.0
±4.0

0.05
0.10
0.80
0.05
0.20
5.00
0.15
0.10
2.50

13.00
0.05
3.00

11.00
1.50
0.15
4.00
0.04

16.00

±0.05
±0.05
±0.30
±0.05
±0.10
±1.00
±0.05
±0.10
±0.50
±4.00
±0.05
±0.50
±3.00
±0.50
±0.05
±1.00
±0.04
±5.00

Resonances most probably p-wave ur spurious

THERMAL CRQS5 5ECTI0N5

ff- = 18±2 b t9 min 1 3 0 I " ]
<rt = S±l b C12.4 hr 1 3 0 I 9 ]
<rv = 27±3 b

RESONANCE PROPERTIES

IT = 36±4 b

RE50NANCE PARAMETERS

129

5 3 '

[1.59xi0?yr]

7/2* 6456±12 keV

En <eV> 2grn CmeV) (meV)

72.410.5
97.0±0.7

129 ±1
148 ±1
153 ±2

13 ± 3
1.1± 0.5
3.4± 1.1

67 ±25
20 ± 7

1.5 ±0.3
0,11±0.05
0.3 ±0.1
5.5 ±2.0
1.5 ±0.5

THERMAL CROSS SECTIONS

<rv = 18±3 b

130

5 3 '

[12.4 hr]

C/129 53-7



a1

. „ . , , . , THERMAL CROSS SECTIONS
[8.041 day]

<r? - 0 . 7 b

53-8 C/130 i
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THERMAL CROSS SECTIONS

Isotope

,127

,126

I 1 2 7

,127

I1"
I1"
,129

I1"
,127
,127
,125
,131
,127
,129
,125
,127
J 129
,127
,129,120
,127
,131
,129,130
,129
,127
,127
,127
,127
,130

Isotope

,127

,127
,127
,127
,129
,127
,127
,129
,129
,127
,127

I'"

Measurement

diffraction
activation
activation
activation
activation
activation
act i vat i on
activation
activation
activation
activation
activation
act i vat i on

activation
pulsed n

pile osc i.
activation
activation
mass analys.
activation
activation
1 oca 1 osc i.
diffraction
pile osci.
pile osc i•
activation

Reference

ACR.A28,663(72)
PRIVATE C0MM.(71>
AKE,15,83(70)
JNE,21,35(70)
CJP,16,2173(68)
DA,27B,919(66)
JCP.11,970(66)
JIN,27,1727(65)
NP,71,117(65)
AE,19,1210(65)
JIN,26,1625(61)
ORNL-3188,15(63)
NKA,8,137(63)
N5E,17,371(53)
ACRH-15,92(61)
N5E,9,132(61)
NSE,8,112(60)
JNE,12,32(60)
PIC-2,16,51(58)
PR,86,937(58)
JIN,5,253(58)
CJC,36,1121(58)
CJC,31,293(56)
PR,83,611(51)
PR,81,527(51)
PPS/A.63,1175(50)
rR,80,312(50)
BNL-C-9,70(19)

RESONANCE PARAMETERS

Measurement

muitiplicity
crr( spectra)

*t
"t
T / S I )

°t

"t

Energy
Ranga (eV)

20-210
0-50

168-1003
20.5-169
72-153
20-151
10.1
72-151
72-151
20-195
20-92
20-92

Reference

71KN0X,785(71)
PR-P-81,62(59)
PR/8,137,517(65)
NSE,17,371(63)
NSE,17,371(63)
BAP,5,291(61)
PR,123,629(61)
ORNL-2610,22(58)
58GENEVA,16,150(58)
0RNL-2501,26(58)
AE,1,55(56)
PR.95,176(51)

ftuthor

Atoj i
Elgart
Breitenhuber
Ryves
Ricabarra
Ksppe
Uilkey
Narang
Robertson
Stav i sskii
Bresest i
Ma 1 per i n
Jozefowi cz
Pattenden
Harper
Meadows
Block
Tattersal1
Eastwood
Grime land
Kennett
Roy
Purkayastha
Pomerance
Shull
Co 1mer
Harr i s
Yaffe

Author

Cauv i n
Lone
Garg
Pattenden
Pattenden
Desjardins
DuToit
Block
Harvey
S1aughter
Radkevich
Seidl
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54 Xe
THERMAL CROSS SECTIONS

<rr = 24.5*1.0 b
5=s = 4.30*0.02 b
»coh = 4.87*0.10 fm

UNAS5IGNED RESONANCES

Eo CeVi T (meV) (meV> (meV) CmeV)

9.88
86.56
100.17
219.50
336.80
339.00
171.90
515.50
517.10
577.25
610.60
681.12
684.32
703.18
710.42
1111.6
1231.8
1322.7
1372.9
1380.3
1381.2
1399.8
1511.2
1765.0
1776.2
1839.5
1891.0
1899.3
1936.6
1951.3
2131.2
2211.3
2231.3
2262.0
2332.5
2451.8
2521.5
2533.7
2512.6
2597.0
2610.0
2625.9
2770.8
2818.7

128 ± 61

280 * 196

3000 ±1500
700 * 595

650 ± 123

790 ± 166

0.071± 0.013

0.24 ± 0.10

0.60 ± 0.30
0.50 ± 0.25
0.55 ± 0.39

127 * 6 1

13.0
70
1.7
2.6
4.2
1.0
7.0
10.0
31.0
4.0
24.0
6.0
9.0
8.0
15.0
6.0
8.0
11
16.0
6.0
21
240
38.0
17.0
4.0

21.0
28.0
29.0
19.0
39.0
5.0
13.0
18.0
18.0
71.0

5.9
35
0.9
0.8
0.9
0.7
1.5
4.0
4.0
2.2
4.6
2.7
2.5
2.4
3.6
3.6
3.6
4
4.0
3.6
4
12
8.4
5.4
2.8
5.9
6.4
8.7
6.6
8.6
3.5
7.8
B.I
9.0
15.6

0.024 ±0.004
0.021
0.024 ±0.010
0.02
0.0327±0.016
0.0272*0.013
0.0252±0.0176

0.51 ±0.24
2.8 ±1.1
0.065 ±0.033
0.099 ±0.030
0.158 ±0.035
0.0367±0.0257
0.212 ±0.017
0.285 ±0.111
0.852 ±0.111
0.108 ±0.059
0.616 ±0.129
0.16 ±0.07
0.211 ±0.067
0.201 ±0.061
0.357 ±0.086
0.112 ±0.085
0.166 ±0.081
0.322 ±0.081
0.367 ±0.092
0.136 ± .082
0.513 ±0.098
5.20 ±0.26
0.808 ±0.178
0.360 ±0.115
0.084 ±0.059
0.435 ±0.122
0.565 ±0.130
0.577 ±0.173
0.377 ±0.170
0.773 ±0.170
0.098 ±0.069
0.254 ±0.152
0.351 ±0.158
0.342 ±0.171
1.33 ±0.29
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M Xe
CeV) r (meV) 2»gTR (maV) ry (neV) 2agT° ( M V )

0,522 10.157
0.461 10.157
0.2SS 10.143
1.50 10.30
0.422 10.169
0.643 tO.290
0.250 10.175

1.05 i0.22
2.54 10.58
2.8! 10.42
0.68S 10.171
0.122 lO.li
0.363 10.200
4.38 10.44
1.47 10.37
4.19 10.56
0.S9 10.25
1.03 10.26
1.68 10.30
0.38 10.23
0.86 10.26

11.7 10.9
0.342
1.28 10.26
1.1 i0.4
0.88 10.26
0.88 10.28
1.59 i l . l l
0.59 10.29

Possibly a doublet Xe-129 and Xe-128

MXe
THERMfll CROSS SECTIONS

2874.9
290S.S
2913.6
2963.1
2771.8
3125.5
3130.0
3158.0
3162.4
3207.8
3228.5
3236.1
3305.8
3339.4
3357.4
3481.1
3509.S
3530.5
3600.0
3610.5
3618.0
3651.6
3690.4
3757.6
3774.0
3827.2
3667.9
3890.4
3929.0
3971.1

1150

1410
1690

•2840

1820

5690

* 920

±1058
* 983

i 795

± 746

* 663

28.0
25.0
14.0
82.0
23.0
36.0
14.0

59
144
160
39
7
21
254
87
248
59
62
101
23
52
711
21
79
68
55
55
100
37

*
l
i

i

i
i

i

i

i

8.4
8.5
7.7
16.4
9.2
10.4
9.8

12
33

±240
i

i
i

i

i

i

i

1C
6
12
25
22
30
IS

*155
t
t

i

±

18
14
16
53

±137
i

2
1
1
1
1

16
22
17
17
70
18

<ry = I2BHS b C w . j

<rr = 22.0*2.5 b £55 sec l zsXe»]

RESONflNCE PROPERTIES

Iy = 36001500 b

RESONflNCE PflRflMETERS

r = 0*

5.
251.

(eV)

1610.06
6

Zflbn

rn
7.

266

= 0.096

(meV)

6i 0.8
1146

T» (me

3.310
16.719

Sn = 77701150 k«V

V)

.3

.2

There is a discrepancy of a factor of about 2 between the calculated and measured
absorption resonance integral and thermal cross section.

C/133 54-2



*«Xe
tmtm. cs$ss sect toss

*t < S6OQ fe

.Xe
sections

t - • O.26iO.O7 b 175 etc ***9t«*J
#, » «.Qt0.6 b « '*'»•*••}

0" ZAbn > 0 .09

«Xe

|» . 0"

Eo <*V)

237.69
370.78
SS4.S4
755.04

9365.0
1408.4
1609.9
2755.8
3441.3

Eo <.»> r . C«,*>

4S9.6« I.3C>0.4S

iHESfWL CROSS SEetlONS

« r • 0.35*0.07 b (8 di
# . • Si l b ( " * S # t )

fi£S8N«NCE PROPERTIES

1 / « I2i3 b
sj • o.es:g;5|

RESONANCE P/WAMETERS

ZAbn • 1.92

r <n*V> rM ( m V )

390 i 78 320 * 21
4S.6». 10.0

1SI i 17
3500 t210 3595 i]44

167 i 34
164 t 65
391 i 82
990 i 25

2370 1403

Sn • 690SiS h*V

r» <«v>

20.8 H.4
2.37iO.S2
6.41*0.71

134.4 i5.4
4.5U0.90
4.37H.8
9.7412.05

18.9 i4.7
40.4 16.9

S4-3 C/134



\*2"

THERfSU CSB5S SECTIONS

#, * 18*7 b

RESONANCE PROPERTIES

1/ - 250*25 b
<D> • 32*3 «V

RESONANCE PARAMETERS

ZAbn « 26.44

12*

54Xe

5n * 92S4.9*1.0 k*V

9.44*0.06
90.53
92.3 *0.3
125.84
162.81
185.68
223.14
244.48
341.52
374.74
379.29
432.23
462.61
508.62
580.82
585.03
60S.07
636.80
759.91
777.31
798.67
885.10
938.63
920.17
93.1.14
96C.76
1028.9
1053.5
1136.1
1166.0
1199.0
1234.2
1296.)
1355.3
1413.7
1469.8
IS0S.2
1622.8
1651.0
1664.4

r c««v)
120
140
202
413
201
215
ISO
180
33

234

300
330
330
710
7 5 0 >
1 7 0 '.
520

4 3 4 !

1 3 1 0 '.

I S O i

4 1 0 i
3 0 0 i
8 0 0 i
3 8 0 t

4 8 0 t
4 7 0 t

8 6 0 i

5 8 0 i

• 1 0
t 3 0
t 1 2
t 2 5
t 1 6
t 1 9
I 4 5
« 7 2
i 3 2
t 4 0

t 6 3
t 4 6
t 9 2
i 5 7
t 9 0
e 8 5
t 9 4

t 6 0

t 9 2

t 9 6

82
150
80
91

240
94

260

200

2 g r n <

9.0*
4.8*

125 *
161 *
100 *
115 *
67.3*
32.2*
5.4*

139 *
5.7*

225 *
304 *
69.2*
779 *
367 t
113 *
548 *
17.8*
24 *
529 *
31.4*

612 *
22 *
159 *
39 *
40 *
323 *
163 *
926 ±
372 *
106 *
178 *
548 *
110 *
129 *
260 *
161 ±
20') *
360 *

MV)

0.4
3.4
7
8
5
7
5.4
2.4
i.2
7
1.4

14
18
4.2
39
20
9
41
3.9
4
28
4.4
21
4
10
6
8
16
13
42
i;
16
15
30
11
21
24
19
25
25

J

(1)

1
0
1
1
1

1

1
1

10)
1
0
1
1

1

0

1

1

1
1

(03
1

0

114
135
119
91
134
138
105
148

142

150
127
192
191

155

84

194

183
132

104

(MV)

* 9
±31
±12
±26
±16
±19
±45
±73

±40

±63
±47
±92
±63

±96

±64

*83

±86
±02

±97

2gr» <«*V>

2.9 ±0.1
.50*0.35

13.0 ±0.7
14.3 ±0.7
19.2 ±1.0
8.46±0.51
4.45*0.36
2.0410.15
0.29*0.07
22.3 ±1.1
0.29*0.07
10.6 ±0.7
14.2 ±0.9
3.07*0.18

32.3 ±1.6
15.2 ±0.8
4.61*0.35
21.7 ±1.6
0.64±0.14
0.8510.15
18.7 ±1.0
1.05*0.15
2.0310.07
0.72*0.14
5.1810.34
1.2510.18
1.3 ±0.3
9.9410.50
4.84±0.39
26.9 ±1,2
10.7 ±0.5
3.0 ±0.5
4.9 ±0.4
14.9 ±0.6
2.9U0.29
3.33±0.53
7.22*0.61
4.0 ±0.5
5.02*0.60
8.8 ±0.6
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129

54 Xe

f (»eV)

17m.B
173'!.2
1766.6
1814.2
1907.3
1921.4
2013.8
2037.6
2090.7
2271.5
230S.9
2346.4
2410.8
2437.6
246B.3
2565.9
2639.9
2932.7
2996.0
3089.6
3214.7
3298.7
3320.4
3468.0
3631.1
3818.5
4002.6
4022.3
4082.3

120
360
500
750
17C0
460
490
950
760
660
420

2140
220
540
700

6S00
1330
1240

850
1870
1680
150

4540
1480
6240
1100
1220
1000

*

*
*
*
*
*
t
t
*
t
t
t
i
*
t
t
i

±
t

120
210
360
130
340
180
200
330
170
385
400
615
220
430
295
455
730
680

375
450

±1000
t
t
1

±
±
±

150
680
560
750
880
490
700

117
344
219
851
454
533 -
522
605
926 s
382 i
272 i
333 i
159 i
412 t
654 i

5370 i

> 19
t 24
l 24
t 36
t 36
t 32
t 39
t 39
t 60
t 38
t 35
t 50
t 24
l 54
t 49
t20f

775 *116
454 i
208 i
1005 t

• 64
40
80

1925 ±154
552 i
427 i

88
60

2045 ±154
1310 ±118
3085 *230
983 ±127
1935 ±155
1470 ±147

(1)
1

|
(01
1
1
CD
1

1
1

1
I
CO)
1
(0]
1
0

1

2.83*0.45
8.24*0.58
5.18iO.S7

20.0 ±0.9
10.4 ±0.8
12.2 i0.7
11.6 ±0.8
13.4 ±0.9
20.3 ±l.J
8.01*0.80
5.67±0.74
6.67*1.0
3.23*0.49
8.35*1.1

13.2 ±1.0
106 ±4
15.1 ±2.3
8.39*1.2
3.8 ±0.7

16.1 ti.S
33.9 ±2.7
9.60*1.5
7.41*1.04

34.8 ±2.6
21.6 ±2.0
49.9 ±3.7
15.5 ±2.0
30.5 ±2.4
23.0 ±2.3
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imm. crass SECTIONS

r, < 26 to

54Xe

b t l l .e da
c, > 6.0*1.1 b ( I3*X«»1

RESONANCE PROPERTSIS

1" e 0'

Eg <eV)

430.19
941.37
1484.1
2431.5
2577.5
2614.9
2515.6
2980.4
3003.2
3257.3
3563.9

r
275

2430
1100

2300
2820
20B0

4650

1so
< t*i b
• 2.U0.7

RESONANCE PARAMETERS

ZAbn * 4.08

(MV)

i 170

» 2*13
t 385

D26S
i 733
* 707

i 980

Tn ( M V )

170 i 17
50 i 15

2330 i!2Q
2110 1200
527 D30
<i30 1110
1675 £400
2364 1260
2)54 1260
1250 1875
4654 1265

pO

8.1 •
1.8

60.4 •
42.8
10.4
8.38

32.3 •
'•4.0 l
39.1 i

6605.613.3 k«V

C M V )

i 0.8
t 0.5
t 3.0
i 4.1
t 2.S
t 2.10
t 7.8
t 4.8
i 4.7

22.1 D 5 . 5
77.5 it 7.8
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131

54Xe

1" » 3/2*

CROSS SECTIONS

» , * 90*10 b

RESONANCE PROPERTIES

» r
c « 670*40 b

<0> • 55*7 eV

RESONANCE PARAMETERS

ZAbn * 21.18 6936.1*1.0 k«V

E o <.V>

14.4 ±0.2
46.0 ±0.2
75.6 tO.2
114.93
173.57
209.47
283.49
302.49
362.60
426.84
450.38
495.08
557.59
651.35
723.20
736.07
855.21
976.31
981.16
992.98
1034.4
1068.2
1302.8

•1334.2
1510.5
1586.6
1655.6
1743.2
1844.6
1871.1
1957.2
1982.5
1994.5
2082.7
2149.4
2355.9
2553.3
3101.6
3945.3

r
309
125
134
145
176
210
410

370
930

210

600
585

610

540
410

520

960

960
1640

350
590
830
1360
630
2200
1290
7360

(MV)

s
j

j

i

t 16
t 15
t 28
t S3
t 55

t 50
t 65

* 70

* 85
* 70

±100

±115
±165

*2:o

±220

±385
±150

±210
±355
±455
±180
±250
±440
± 52
±736

2gTo (

270 *
13.6*
13.0*
39.3*
27.9*
104 *
245 *
10.8*
5.7*

210 *
973 *
12.7*

J23 *
32.1*

330 ±
482 ±
117 *
352 *
32.2*
73.2±
118 ±
326 ±
354 ±
70.8±

333 ±

M V )

11
0.7
1.0
0.2
1.7
10
15
2.2
1.7
10
50
2.5
6
8.3
17
26
11
18
6.4
11.0
12
20
21
11.3
27

1275 ±220
614 ±
316 ±
293 s
1650 s
330 J
482
355 :
355 i
1400 i
855 i

40
28
35
66
25
39
36
55
75
60

1465 ±125
1000 ±100
5240 ±314

J

2

2
121

2
1

tn
2

C2)

1
2
(2)
1

[1J
(2]

2

2

2
2
tn

en

r,
93
114
123
114
139
127

200

(MV)

*16
±10
±16
±15
±28
*52

*72

2gr<> ( M V )

72 *3
2.01*0.10
I. £''8*0.12
3.66*0.16
2.33*0.14
7.2 *0.7
14.5 *0.9
0.62*0.13
0.30*0.09
10.2 ±0.5
4S.S ±2.3
O.57tO.H
5.19*0.26
1.26*0.33

12.3 ±0.6
17.8 ±0.8
4.0 ±0.4
11.2 ±0.5
1.02*0.20
2.31*0.35
3.7 *0.4
10.0 *0.6
9.81*0.59
1.94*0.31
8.S5±0.68
32.0 ±5.4
15.1 ±1.0
7.6 ±0.7
6.8 ±0.8
38.1 ±1.5
7.5 ±0.6
10.8 ±0.9
7.9 ±0.8
7.7 ±0.9
30.1 ±1.5
17.6 ±1.2
29.0 ±2.5
17.9 ±1.8
83.6 ±5.0

* Isotopic assignment uncertain, possibly belongs to Xe-132.
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131 w

$4Xe
THERMAL CROSS SECTIONS

*, - 0.025*0.005 b (2.26 d»y '"X«»3
r\ > 0.3&0.07 b tS.27 day •"*•«)

RESONANCE PROPERTIES

l-c « 0.8 b
So - 0.34

RESONANCE PARAMETERS

I" = 0*

E o C«V>

643.3
3030.7
3353.9

r i

2500
640
2910

EMV)

*150
*25S
*4SS

XAbn • 26.B9

Tn («V)

2325 *120
535 * 40
11S0 a 80

Sn « 8453*9 k«V

91.6*4.6
20.1*1.3
34.6*2.4

133 v

$4Xe
THERMAL CROSS SECTIONS

o-7 = I90*S0 b

1J4V

S4Xe
THERfW. CROSS SECTIONS

<ry = 0.003*0.001 b US.6 min l3sXc>]
<r, = 0,250*0.020 b C >«X«9-J

RESONANCE

'/ -

RESONANCE

XAbn

PROPERTIES

0.32 b

PfiRAHETERS

= 10.441" = 0* XAbn = 10.44 Sn = 6451*12

Eo (eV) rn

1000.6 46 *7 1.4*0.2

C/139 54-8



54 A B

THERMAL CR0S5 SECTIONS

<rT =< 2 . 6 5 i 0 . 2 0 ) * l 0 6 b

RESONANCE PROPERTIES

I y
c = 7634 b

RESONftNCE PARAMETERS

Sn = 7992111 keV

Eo <eV) CneV) (meV)

0.08410.001 25.7±0.3 90.710.7 88.7*1.0

136

54 Xe
THERMfiL CROSS SECTIONS

(rt = 0.16±0.03 b C3.9 min 137Xe3

54-9 C/140



THERMAL CROSS SECTIONS

Isotope

Xe 1 3 S

XeIZ<l.l2G,132.13<l
Xe124.I26,128,l30

Xe132.134.13e

Xe128.130,132

Xel24.126

Xe
Xe 1 3*
X e 1 2 6

Xe!2t,126,136

X e 1 "
Xe
Xel24,126,128

ye129,130,131

Xe132.134,136

Xe
Xe 1 3 5

X e 1 3 3

Xelz<(

Xe 1 3 5

X e 1 3 5

X e 1 3 5

X e l 3 S

Xe
Xe.Xe 1 2 6 ' 1 2 9 ' 1 3 0

Xe'31.134,136

X e 1 3 6

Isotope

Xe 1 3 1

Xe
Xe,XelZS.t36

Xe 1 3 5

X e 1 3 5

Xe

Measurement

activation

isom. ratio

activation

act i vat i on

activation

activation

activation

activation

activation

mass separation

diffraction

mass separation

mass separation

mass separation

mass separation

mass separation

act i vat i on

mass separation

activation

mass separation

mass separation

mass separation

activation

Reference

PR-CMA-21,10(72)
YF.10,27(69)
NP,A120,329(68)
NP,fll20,329(68)
N5E,31,515(68)
DA,29,2167B(68)
PR, H8,1303(66)
PRIVATE C0Mi1,(65)
NP,73,91(65)
JIN,26,9(6<O
PR-CM-33,7(63)
NB.GS.COMP,211(63)
PRIVATE C0MM.(63)
PRIVATE C0MM.(63)
PRIVATE C0MM.(63)
JPR,2t,21(63)
CJP,37,531(59)
JIN,5,253(58)
JAP,29,1373(58)
SJf,,3,lt36(57)
PR,102,823(56)
JIN,2,271(56)
CJP,33,6tO(55)
PR,80,20(50)
PR,80,296(50)
PR,80,296(50)
AECD-227<t(M8)

RESONANCE PARAMETERS

Energy
Measurement Range (eV)

ffy(spectra) 11.1

<rtffs 5-108Z
<rt 5-126
<rt 0-0.3
<rt 0.012-0.20
<rt 1.5-13.9

Reference

PR/C,3,1678(71)
CEA-N-1149(69)
PR,116,1516(59)
PR,115,1693(59)
PR,102,823(56)
PR,89,90t(53)

Author

Santry
Kardon
Konda i ah
Konda i ah
Tilbury
Uinn
Krohn
Eastwood
Uinter
Bresest i
Brown
Burns
Eastwood
Eastwood
Eastwood
Gen i n
Fickel
Kennett
Tobin
Ivanov
Ber nste i r>
Freedman
Petruska
Harr i s
ftacNamara
MacNamara
Uay

fiuthor

Gelletly
Ribon
Mann
Smith
Bernste i n
Harr i s

C/141 54-10



55Cs
UNfiSSIGNEO RESONflNCES

Eo CeV) CmeV)

"12.3± O.I
•880 ±20

7 ± 2
700 ±200

" Belongs to either Cs-135 or Cs-137

133.

:CS55'

7/2'

THERMftL CROSS SECTIONS

<rr = 29.0±1.5 b2 9 . 0 1 . 5 b
= 2.5±0.2 b [2.9 hr l3"Cs"J

»coh = 5.5±0.2 fm

RESONflNCE PROPERTIES

I'

= 115±15 b
= 5.210.1 fin
= 20i2 eV
= 0.710.1
= 3.9H.0

RESONflNCE PflRflHETEftS

Xflbn = 100 S, = 6891.3±2.0

Eo CeV)

5.90±0.01
22.6 ±0.3
17.8 ±0.6
83.1 ±1.5
91.8 ±1.8

126.1 ±0.2
112.2 ±0.3
115.9 ±0.3
181.5 ±0.3
192.50*0.15
200.9 ±0.1
207.30±0.17
220.4 ±0.1
231.1 ±0.1
238.10±0.20
295.6 ±0.5
359.0 ±0.5
101.2 ±0.5
113.50±0.23
115.53±0.21
130.8 ±0.5
169.89±0.28
511.6 ±0.6
519.67±0.33

r CmeV)

120 ±20
127 ±10
159 ±60

2grn CmeV)

5.1 ± 0.1
6.6 ± 1.1

19 ± 3
9 ± 3

19 ± 6
110 ±11

6.6 ± 1.2
29 ± 2

0.28± 0.11
31 ± 7
2.9 ± 0.6

21 ± 3
130 ±15

13.8 ± 1.5
100 ±20
12 ± 6

260 ±10
58.9 ±10.2
1.1 ± 2.0

61 ± 1
102 ±13
125 ±15

J

3
3
3
1
3
1

1

1

1
1

1
1

l \ CmeV)

115 120
120 HO
110 160

C110 ±30)
C110 130)

2gr{> (meV)

2.2 ±0.3
1.1 ±0.2
2.8 ±0.1
1.0 ±0.3
2.0 ±0.F
9.8 ±1.0
0.55±0.10
2.1 ±0.2
0.18±0.05
0.02±0.01
2.2 ±0.5
0.20±0.01
1.6 ±0.2

28 ±3
0.90±0.10
6 ±1
2.2 ±0.3

13 ±2
2.90±0.S0
0.20±0.10
3.1 ±0.2
1.70±0.60
5.5 ±0.6
1.70±0.30

L
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133

55 Cs

(rneV) (meV) 2gT° <meV>

1594.2
1616.3
1627.0
1664.6
1682.5
1705.5
1726.0
1734.6
1760.9
1809.6
1826.6
18<«3.0
3849.3
1653.7
1899.5
1915.5
1934.4
1954.0
2000.0
2051.0
2060.0
2090.0
2099.0
2114.0
2122.0
2133.0
2161.0
2172.0
2182.0
2197.0
2261.0
2280.0
2295.0
2312.0
2343.0
2352.0
2376.0
2387.0
2392.0
2429.0
2447.0
2458.0
247'i. 0
2'i92.0
2503.0
2524.0
2537.0
2561.0
2570.0
2591.0
2604.0
2623.0

tO. 9
±0.9
±0.9
±0.9
±l«0
±1.0
H.O
±1.0
±1.0
± 1 .
± 1 .
± 1 .
± 1 .
± 1 .
± 1 .
± 1 . 2
±1.2
±1.2
±1.2
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0

10.00±2.00
3.00±0.60
0.08±0.08
2.20±0.20

10.00±2.00
3.00*0.40
0.04*0.04
1.20*0.12
3.00*0.40
0.60*0.20
0.10*0.06
0.12*0.06
0.70*0.20
0.30*0.20
0.10*0.12
0.30*0.20
0.08*0.10
2.00*0.20
0.06*0.06
0.70*0.20

11.00*2.00
0.10±0.10
2.60±0.60
0.04*0.04
6.60*1.40
0.10±0.10
0.20*0.10
0.50*0.10
2.80*0.60
1.00*0.20
7.00±1.40
4.80±1.00
1.40*0.40
4.60±1.00
0.04*0.04
0.04*0.04

22.00*6.00
0.20*0.20
0.30*0.20
4.00*0.80
0.10*0.10
0.04*0.04
1.08*0.30
0.10*0.10
0.60*0.20
0.04*0.04
0.70*0.20
2.40*0.60
0.70*0.20
0.30*0.10
1.40±0.30
0.10±0.i0

55-3 C/144
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136
Cs55

[13 day]
THERMAL CROSS SECTIONS

»r
c • 1.3 b

RESONANCE PROPERTIES

I,e • 76 b
<O> * 58*12 «V

RESONANCE PARAHETERS

8276.413.1 k.V

Eo

66.
135.
181.
187
231
274
533
633
876

(eV)

3i 0.5
7i 1.25
0i 1.8
* 2
l 3
* 4
HO
±12
±20

2«jr

50
630

4.
4.
81
314
808
146

1390

„ (mcV)

3d
2i

t 25
t 125
t 4.3
t 4.2
t 81
t 314
t 808
146

11390

2gT° (mcV)

6.1 1 3.1
54.1 110.7
0.32± 0.32
0.3U 0.31
5.3 l S.3
19 H9
35 135
58 ±58
47 147

137
Cs5S'

[30.1 yr]
THERMAL CROSS SECTIONS

<rY = O.UOiO.033 b

C30.I y r ]

55-5 C/M«



THERMAL CROSS SECTIONS

Isotope

C s 1 "
C s 1 "
Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

C s 1 "
C s 1 "
C s 1 "
C s 1 "
Cs 1 3'
Cs 1 3 3

Cs 1 3 3' 1 3*
Cs 1 3 3

Cs l 3 s

r_sl31,|3S
C s 1 "
C s ' "
Cs 1 3 3

Cs 1 3 7

Cs l 3 s

C s 1 "

Isotope

Cs 1 3 3

Cs 1 3 6

Cs 1 3 3

Csl3S,l37

Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

Cs 1 3 3

neasurement

diffraction
diffraction
activation
pile osci.
diffraction

isom. ratio
activation
activation
activation
act i vat i on
activation
activation
pile osci.
mass separation
mass separation

activation
pile osci.
diffraction
pile osci.

activation
activation

Reference

ZK,131,308(71)
ACR,A27,191(71)
J1N,3O,319(68)
66PARIS,1,179(66)
ACR,20,315(66)
BAP,10,12<65)+
NP,60,211(61)
JNE,13,111(61)
J'N,17,180(61)
CJC,38,2528(60)
KAPL-2000-121,33(60)
NSE,6,378(60)
JNE,12,16(60)
JNE,12,32(60)
JIN,5,259(58)
58GENEVA,15,159(58)
NRDC-107(58)
P1C-2,16,51(58)
PR,83,611(51)
PR.81,527(51)
PR,80,312(50)
BNL-C-9,89(19)
PR,75,1173(19)
PR,72,888(17)

RESONANCE PARAMETERS

Energy
Measurement Range (eV)

<r/spectra) 5.9-359
<rt 0.01-5000
<rt 1.7-1100
<rt 12-700
<rt 5.9-107
<rt 112-3500
<rt 22-530
<rt 5.9

Reference

AERE-PR/NP,18,23(72)
PRIVATE C0MM.(70)
70HELSINKI,1,679(70)
70HELS1NKI,1,679(70)
PRIVATE C0MM.(69)
PR/B,137,517(65)
PR,99,10(55)
PR,93,1030(51)

Author

Chadwik
Cox
Sims
Carre
Ztvadinovic
Hickman
Bishop
Brown
Keisch
Baerg
Fehr
Lyon
Stupegia
Tattersall
Bayly
Bidinosti
Cocking
Eastwood
Pomerance
Shu If
Harris
Enge1keme i er
Sugarman
Seren

Author

Thomas
Vertebnyi
Yung
Yung
Yung
Garg
Harvey
Landon

C/147 55-6



THERMAL CROSS SECTIONS

(Tr » 1.210.1 b
<r0 = 4.3*1.0 b
»eOh = 5.30±0.1S fm

RESONANCE PROPERTIES

lt = 7.5*1.0 b

UNASSIGNEO RESONANCES

Eo <eV) »grn (neV) tcf
1* (meV)

1016
1065
1S7*»
1700
1751
1866
195t
1977
1986

3.8
2.3

25
5

29
8

3<».S
1.7
5.3

0.11
0.07
0.61
0.12
0.69
0.185
0.78
0.106
0.118

56-1 C/148



r = o*

THERMAL CROSS SECTIONS

<rT = 2.510.3 b C11.5 min 1 3 lBa"]

130

56Ba

1U3 b [11.6 day I3IB»9J

RESONANCE PROPERTIES

I-c = 150130 b
<D> = 56i7 eV
So = 2.610.6

RESONANCE PARAMETERS

ZAbn = 0.101 = 7191115 keV

Bound
16
57
136
181
287
336
358
380
115
558
585
698
713
711
837
850
903
1096
1172
1250
1266
1116
1166
1162
1531
1576
1599
1685
1721
1781
1821
1931
2095
2121
2155

(eV)

level
.310.1
.910.1
.2i0.3
.510.1
tO.7

rn (meV)

35 l 1
175 i 20
195 HOO
200 i 10
60
215
6

1325 H50
200 i 50
12

2600 1300
335
70
550
1150
615
550 i 50
200
210
6

110
900
230
130
270
300
315
260
155
100
210
1150
800
285
1125

J

1/2
1/2

1/2

1/2

I

0
0

(1)

0

0

I\ (meV)

100
120 120
75
135
00

(1000)
(100)

130
(100)

(100)
(100)
(100)
(100)
(100)

(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)
(100)

Tj (meV)

5.1i 0.6
23.01 2.6
12.51 8.6
11.7i 2.9
3.5
13.1
0.3

68.0t 7.7
9.5i 2.1
0.6

107 H 2
12.7
2.6
20.2
39.7
21.1
18.31 1.7
6.0
6.1
0.2
3.1

23.9
6.0
3.1
6.9
7.6
7.9
6.3
11.0
9.5
1.9
26.2
17.5
6.2
9.2

C/149

THERMAL CROSS SECTI0N5

<rt = 8.5H.0 b
<rt = 0.68 b [39 hr

 133Ba"]
No resonances have been discovered in energy interval 3-1000ev

56-2



'34

THERMAL CROSS SECTIONS

«rt = 0.15810.024 b C29 hr l 35B»"J
<rt = 2 . 0 H . 6 b t I 3 5B»9*»]

RESONANCE PROPERTIES

!-c = 23i5 b
<D> = 255*75 eV
So = 0.2510.13

RESONANCE PARAMETERS

I" = 0* ZAbn = 2.42 Sn = 6975.2*2.6 keV

Eo (eV) r (meV) rn CmeV) ry (meV) rj tmeV)

~ 230 U 5 150 * 10 80 ±18 13.7 ±0.9
0.04*0.03
0.12*0.05
2.1 ±0.2
1.6 *0.2

20.5 ±2.9
7.5 *7.0
3.S *3.0

101
263
329
501
975
1226
1620
1892

.810.3
H
il
il
H
±1
il
H

150
0.
2.
48
65
720
300
150

* 10
7* 0
U 0
* 5
* S5
±100
1280
1130

.5

.9

56-3 C/150
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136

56Ba

r = o*

THERMAL CROSS SECTIONS

<r- = O.OlOtO.OOl b £2.6 min 13'3»"J
<rT = 0.1±0.1 b C 137B»9*"]

RESONANCE PROPERTIES

Ir
e = 1.3±0.3 b

RESONANCE PARAMETERS

ZAbn = 7.81 S,, = 6902.1*2.2 keV

Eo

119
511
1611
2156
2319
2168
1706
7310

(eV)

±

±

1
2
3

±200

rn
2.

150
81

120000

CmeV)

9± 0.7
± 30
± 21

±20000.

0
6
6

110

° (MV>

.11± 0.

.7 ± 1.

.6 ± 1.

±23

03
3
7

137

56Ba

I" = 3/2*

THERMAL CR0S5 SECTIONS

<ry = 5.1±0.1 b

RESONANCE PROPERTIES

I y
c = 1±1 b

R' = 5.8±0.8 fm
<D> = 230±65 sV

S o = 0.33±0.17

RESONANCE PARAMETERS

XAbn = 11.32

86U,3±0.8 keV

Eo

126
120
577
1053
1099
1199
1350
1737

(eV)

.9*0.8
±2
±2
±3
±3
±3
±3
±3

r

750
680

CmeV)

±100
± 70

2g

0
850
170
23
10
130
1200
780

rn (meV)

.26± 0.11
* 70
A 10
± 15
± 32
±260
±120
±100

J

2
1

23r! (meV)

0.023±0.012
11.5
19.6
0.71
1.2

12.1
32.7
18.7

±3.1
±1.7
±0.16
±1.0
±7.5
±3.3
±2.1

56-5 C/152



THERMAL CROSS SECTIONS

,38

56'

I" = 0*

Eo CkeV)

31.7*0.5
"32.5*0.5
•36.5*1.0
39.8*1.0
51.0H.0
•53.5H.0
62.5U.0
61.0H.0
59.5H.0
55.5U.0
68.510.5
=70.0*0.5
73.5*0.5
•76.5*1.0
•79.3*0.5
"81.0*0.5
"84
"88
•86.5
"91
"94

rn

190
28
<20
100
275
30
130
60
70
50
460
50
130
50
160
<30
<30
<30
<30
<30
<30

CeV)

*

±
±
*
±
*
±
±
±
±
t
t

20
12

10
50
25
40
40
30
30
40
40
40
30
40

RESONANCE

'» =
So =

RESONANCE

I

0

0
0

CO)
CO)
CO)
CO)
0

0

0

ZAbn

r° CeV)

1.07

0.497
1.218

0.520
0.245
0.261
0.212
1.751

0.480

0.567

0.35*0.15 b

PROPERTIES

0.210
1.810

.1 b

.6

PARAMETERS

= 71,

Eo <

"95
"96
105
111,
112,
"114
116
118.
"121
123
124

•126
129
135.
148.
155
170
174
189
192

.66

:keV)

*1.0
.5H.0
,5H.O
±1
±1

,5*1.0
±1
*1
±1
±1
±1

.5*1
5±1
±1
12
±2
t2
12

r«
<30
<30
370
150
160
125
650
120
180
250
150
60
500
3300
800
900
450
80
800

2050

CeV)

± 35
* 70
* 80
* 80
* 50
* 70
±120
±100
* 75
* 50
H75
1300
*200
±200
±100
* 50
±400
±400

4723.4±0.7

I

0
CO)
0

0
CO)

CO)
CO)

CO)
0
0
CO)
CO)
CO)
CO)
0

1.
0.
0.

1.
0.

0.
0.

1.
8.
2.
2.
1.
0.
1.
4.

keV

CeV)

140
449
447

904
348

745
443

45
97
08
29
09
192
84
68

* Resonances are questionable or their isotopic assignment uncertain, above
130 kev peaks may not be resolved

139
8a

THERMAL CROSS SECTIONS

O-- = 6±1 b

56"

[83.3 min]

THERMAL CROSS SECTIONS

<ry = 1.6*0.3 b

RESONANCE PROPERTIES

I, = 13.6U.4 b

140
Ba56"

[12.79 day]
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THERMAL CROSS SECTIONS

Isotope

Ba
Ba'3*
Ba'30

Ba'35

Ba'36

Ba"°
gal36,13B
B.130

Ba'32

Ba132.l3<
Ba>32,134.136
Bl130.!38

Ba""
B,I3O,132
B4l31,13S.k36
ga137,13B

Ba
Ba
Ba
Ba'39

Ba 8 3 9

Ba832

Ba s 3 B

Ba

Isotope

Ba,Ba130

Bl131.!3S.136,
Ba
Ba
Ba,Ba'30''«
Ba
Ba
Ba
Ba 1 3 5

Ba.Ba136

Ba.Ba'35

Ba.Ba'35

Measurement

d i ffract i on
activation
act i vat i on
activation
isom. ratio
mass separation
act i vat i on
act i vat i on
activation
activation
activation
activation
act i vat i on
cross section ratio
pile osci.
pile osci.
pile osci.
pile osci.
pile osci.
mass separation

activation
activation
absorption

Reference

ACR,B28,956(72)
CJP,16,2173(68)
NSE,31,515(68)
NY0-3661,6(68)
EN,11,228(67)
ORNL-1161,1(67)
NSE,22,373(65)
NY0-10175(61)
JIN.25,1079(63)
NP,11,372(63)
NP,20,183(60)
NSE,8,378(60)
58GENEVA,16,51(58)
PR,101,119(56)
PR,88,112(52)
PR,88,112(52)
PR.83,613(51)
PR,80,312(50)
PP5/A.63,1175(50)
PR.76,617(19)
AECD-227K18)
PR.72,1160(1/)
PR,72,888(17)
PR,69,111(16)

RESONANCE PARAMETERS

Measurement

1 3 7 V

0y(spectra)

*t

<rr(SI)
«y(spectra)

Energy
Range (eV)

20-2155
1-2000

21-2066
21.5-287

3-1000
21-285
21-285
21-516
21-318

6000-192000
21
21-515

Reference

BAP,17,17(72)+
NP,177,393(71)
NP/A,131,118(69)
CZJ/B,19.901(69)
UFZ,11,227(69)
65nNTUERP.183(65)
65ANTUERP,188(65)
ZET.19,80(65>
61PAR1S,673(61)
ftP,11,387(61)
PR,108,353(57)
PRIVATE COMM.(56)

Author

Jacobson
Ricabarra
TiIbury
Uinn
Foglio
Hal per in
Kramer
Arino
Lyon
Manga 1
Hans
Lyon
Eastwood
Beggs
Pomerance
Pomerance
Pomerance
Harr i s
Co liner
Yaffe
Uay
Katcoff
Seren
Coltman

Author

Berman
VanDeVijver
Alves
Becvar
Vertebnyi
Kim
Kim
Urbanec
Bollinger
Bilpuch
Stolovy
PiIcher

i
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THERMftL CROSS SECTIONS

<r/ = 172 b

RESONflNCE PROPERTIES

lt
c = 413 b

RESONflNCE PftRAMETERS

ZAbn = 0.0B9

La57'

[1.1X10" yr]

S., = 8777.8±3.0 keV

E

2
21
67
90
131
220
240
261
307
356

.99±0.01

.0 ±0.1

.1 ±0.3
•2 ±0.4
.5 ±0.7

±1
±2
±2
±3
±3

2g

1
4
16
19
53
140
310
357
630
230

rn (meV)

.30± 0.05

.2 ± 0.2
i 1
± 1
± 3
±15
±30
±35
±50
±40

Tt CmeV)

95 ±6

2gr° (meV)

0.75±0.03
0.92±0.05
1.9 ±0.1
2.0 ±0.1
4.6 ±0.3
9.5 ±1.0

20 ±2
22 ±2
36 ±3
12 ±2
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Isotope

Isotope

THERMAL CROSS SECTIONS

(Ty = 2.7*0.3 b

THERMAL CROSS SECTIONS

Measurement Reference

RESONANCE PARAMETERS

Measurement
Energy

Range (eV> Reference

La
La
La
La
La
La
La
L a 1 3 8

L a 1 3 8

La' 3 8

La
La,La 1 3 8

La

<r
polarization
«y(spectra)

•t
Vy(spectra)
ff'(.u

ly( spectra)
p.

<rt

<rt<ry
4 't

23-10218
0.01-10

0.7
72-31080
0.7-73
0.7-10352
72-36980
0.2-356
0.2-356
21-357
72-9000
0.7-73
73

CU-292(71)
YF,10,17(69)
69STUDSVIK,105(69)
NP/A,123,561(69)
BAP,11,513(69)
PR,159,1050(67)
PRIVATE C0MM.(66)
65ANTUERP,77(65)
ORNL-3921,28(65)
PRIVATE C0MM.(61)
JPR.21,997(63)
ORNL-2718,26(59)
PR,108,353(57)

140
La5 7 '

[40.23 hr]

Author

La139

La139

Lal39,110
Lal39.l10

LaI39,110

La
La139

La
La
La
La
La
La
La1"0

La139

activation
activation

mass separation
mass separation
diffraction
act ivat ion
pile osc i.
ct diffraction
pile osci.
pile osci•
pile osci•
pile osc i»

activation

JNE,25,129(71)
JIN,30,1353(60)
ORNL-tlSS,16(67)
JIN,29,584(67)
0RNL-399<t,4(66)
JCP,35,1950(61)
N5E,8,378(60)
AERE-R/R-2333(57)
PR,91,597(53)
PR,88,tl2(52)
JPR,12,581(51)
PR,83,611(51)
PR,80,312(50)
JCP,17,121(19)
PR,72,888(17)

Ryves
Orvini
Gillette
O'Brien
O'Brien
Atoji
Lyon
Cumm i ns
Xoeh1er
Pomerance
Beno i s'c
Pomerance
Harris
Katcoff
Seren

Author

Hacken
Ivanenko
Kane
Morgenstern
Uasson
Shue
Garg
Harvey
Harvey
Block
Bianchi
Block
Stolovy
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58Ce
THERMAL CROSS SECTIONS

<ry = 0.63±0.15 b
?, = 1.7*0.3 b
a c o h = 1.82*0.06 fm

RESONflNCE PROPERTIES

I- = 3.0±0.8 b
50 = 1.0±0.5

136

58 Ce
THERMflL CROSS SECTIONS

= 0.95±0.25 b [31 .1 hr l 3 7 C e " ]
= 6.3±1.5 b C9 hr l 3 7Ce9J

RESONflNCE PROPERTIES

I t
e = 70±7 b

RESONflNCE PflRftMETERS

I" = 0* Zflbn = 0.193 5n = 7610* keV

E

56
135
181
187
232
274
533
633
876

o <eV)

.3* 0.

.7* 1.

.0* 1.

.0* 2.
* 3
± 4
±10
±12
±20

5
25
6
0

r
66
630
4
4
8

314
810
1460
1390

„ CmeV)

± 25
* 125

,3± 4
.2± 4
• 1± 8
± 314
± 810
±1460
±1390

.3

.2

.1

r° (Mv)
8.1 * 3.1
54.1 ±10.7
0.32± 0.32
0.31± 0.31
5.3 * 5.3
19 ±19
35 ±35
58 ±58
47 ±47

138

58
THERMflL CROSS SECTIONS

= 0.015±0.005 b C55 sec 1 3 9Ce"]
= 1.1*0.3 b [110 day 1 3 9Ce9]

58-1 (7)60 L



THERMAL CROSS SECTIONS

<rT = 0 . 5 7 * 0 . 0 4 b
cr, = 4 . 0 * 0 . 6 b
»eoh = 1 . 7 * 0 . 1 fm

RESONANCE PROPERTIES

I, = 0.47*0.05 b
<D> - 3 keV
So = 1.0*0.4

RESONANCE PARAMETERS

I" = 0* XAbn = 88.48 5n = 5428.5*0.6 keV
_____

_ _

43000
56000

141-

58*"

THERMfIL CROSS SECTIONS

<rr = 29*3 b

RESONANCE PROPERTIES

Ir = 0.46 b

C/161 58-2
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I" = 0*

THERMAL CROSS SECTIONS

<rr = 0.95*0.05 b
vs = 3.7*0.2 b
»eoh = '••5*0.2 fm

RESONANCE PROPERTIES

I- = 0.73*0.04 b
<D> - 1 keV
So = 1.2*0.5

RESONANCE PARAMETERS

ZAbn = 11.07 Sn = 5178*7 keV

Eo CeV) (meV) (meV)

1290 * 80
1640 ±240
2740 *250
4380 ±500

50300
8000
16800

1400
200
320

1 4 3 ,

S 8Ce
THERMAL CROSS SECTIONS

<rv = 6 .0*0 .7 b

144 r

58Ce
[2B44doy]

TKERMflL CROSS SECTIONS

<rr = 1.0*0.1 b

RESONANCE PROPERTIES

Iy = 2.6*0.3 b

58-3 C/162



Isotope

THERMAL CROSS SECTIONS

Measurement

Le*"
Cei*O,1*2

Ce
Qeli0,111

Ce 1 3 6

Ce""1

Ce 1 3 8

Ce
Ce"12

Ce 1 3 8

Ce1"2

Ce1*3

Ce 1 3 6

Ce.Ce1"0'"12

Ce13B,138,110.

Ce 1 3 B

Qe110.112

Ce1"2

act i v?.t i on
activation
diffraction
activation
i<>om. ratio
act i vati on
activation
diffraction
activation
activation
activation
activation
activation
diffraction

1<l2 pile osci.
act i vat i on
activation
activation

Reference Author

70HELSINKI,651(70)
CJP,16,2173<68)
JJN,29,2155(67)
fiERE-R-193SC65)
NSE,20,302(61)
PR,129,769(63)
NSE,13,289(62)
PR,128,761(62)
JCP.35,1950(61)
NSE,8,378(60)
PR,103,190(56)
CJC34,1023(56)
UC,Z<*,Z3a<5&)
PR,100,169(55)
PR,91,597(53)
PR,88,«il2(52)
PR,79,M67(50>
JCP,17,<»21(«l9)
ZN,1,179(16)

Vertebny i
Ricabarr*
ftlstad
Valentine
Lantz
Keisch
Lantz
Sehgal
Atoj i
Lyon
Ketelle
Roy
Roy
Brosi
Koeh1er
Pomerance
Moses
Katcoff
Bothe

u
•I
i

RESONflNCE PnRhMETERS

Energy
Isotope Measurement Range (keV) Reference

C e . C e 1 3 6 ' 1 3 8 ' " 1 0 <r.
" 2 '

Ce
Ce

fluthor

0
0
.066-5.0
.066-5.0
1.1-60
5-55
24-3200

UFZ,15,2050(70)
UFZ,15,2050(70)
nP,8,21U59)
PR,102,1580(56)
PR,88,83(52)

Vertebny i
Vertebny i
Newson
Newson
Miller
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THERMAL CROSS SECTIONS

I" = 5/2*

= 11.5*0.3 b
= 3.9±0,5 b C11.6 min >«Pr"J
= 7.6*0.1 b (19.2 hr '«Pr9J
= 3.3±0.5 b
= 3.0*0.6 b
h = t.**0.1 fm

RESONflNCE PROPERTIES

I y = 11.1*0.2 b
R' = 1.9*0.5 fm
<0> = 75*1 eV
So = 1.72*0.25

RESONftNCE PflRfWETERS

Jtfbn = 100 SB = 5813.6*0.9 WeV

£

Eo CeV)

Bound level
85.2* 0.2
112.1* 0.2
218.7± 0.3
235.2± 0.3
359.5± 0.1
387.9± 0.1
115.0* 0.5
170.0* 0.5
519.1* 0.5
635.8± 0.5
721.1* 1.0
815.2* 1.0
899.9± 1.0
931.3± 1.0
956.8± 1.0
1018.0* 1.0
1119.5± 1.0
1281.7* 1.0
1330.0* 1.0
1363.7± 1.0
1381.0* 1.5

r <

91

1190
968
1280
150

1080
2612
2970
1730

3830

1210

± 6

±120
±100
±150
± 30

±100
±130
±150
±300

±190

±200

2grn (meV)

6.9 *
0.39*

1260 *
1020 ±
1120 *
57 *
1.2 ±
3.1 *

810 *
2920 *
2115 *
5130 ±

6.9 *
6.1 *

3090 *
2.6 *

1285 *
6 *
5.5 *

107 t
11 i

0.5
0.07

130
100
115
6
0.1
0.6
80
130
125
350
1.0
1.8

185
\,?

100
2
1.8
7
2

J

2
2
3
3
3
C33

2
3
2
3

2

3

0

0
0
0

0
0
0
0

0

0

m

ri CmeV)

83 * 6

71 ±15
93 ±15
60 ±10
82 ±25

80 ±15
110 ±30
70 ±15
83 ±15

107 ±20

110 ±30

2gr° (meV)

0.75 * 0.05
0.037* 0.007
85 * 8
67 * 7
75 * 6
2.9 ± 0.3
0.06 ± 0.02
0.16 t 0.03
37 ±1
116 * 5
90 * 5
187 ±12
0.23 ± 0.03
0.20 ± 0.06

100 ± 6
0.08 ± 0.01
38.5 ± 3.0
0.20 ± 0.07
0.15 ± 0.05
2.9 ± 0.2
0.30 * 0.05

* - ' - - • " —
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Pr59 '

[19.16 hr]
THERMAL CROSS SECTIONS

<r, = 20±3 b

143
Pr59 '

[13.58 day] THERMAL CROSS SECTIONS

<rr = 89±10 b

RESONANCE PROPERTIES

IT = 190±25 b

THERMflL CROSS SECTIONS

Isotope Measurement Reference Author

PrIM
Pr'"1

P r " 1

Prlil
prlil
Pr"3

Pr""
Pr'«
Prlil

P r " "
Prt«l
prl«i

isomt ratio
isom. ratio
<re
<rt
activation
activation
pi ie osci.
activation
vt diffraction
pile osc i•
pile osci.
activation

PR,173,1133(68)
PL/8,21,100(67)
NP/A,95.6B3(67)
BAP,10,12(65)
N5E,8,378(60)
CJP»37,907(59)
flERE-R/R-2333(57)
JCP,23,2108(55)
PR.91,597(53)
PR,83,611(51)
PR,79,U(50)
PR,72,88BC»7)

Kern
Kern
Z i mmerman
Hickman
Lyon
Roy
Cummins
Smith
Koehler
Pomerance
Harr i s
Sero i

Isotope

RESONflNCE PftRftMETERS

Measurement
Energy

Range (eV) Reference ftuthor

Pr1"'
Prl«l
P r " 1

Prl«t

Pr1"1

P rm
P r " 1

P r " "
Pr'"1

Pr'"1

P rm
P r " "

cr(spectra)
*t
<Ty (spectra)

°t
*1

't

't

*t

act i vat i on

85-635
85-5721
0-957

85-100t9
85-1890
50-9<»2
85-1120

981-2940
85-930

216-232

85-361

69STUD5VIK,651(69)
NP/fl,123,561(69)
BftP.11.511(69)
PR,166,1231(68)
PRIVATE C0MM.(61)
ZET,17,13(61)
JPR.21,997(63)
CR,253,859(61)
JPR,22,719<61)
CR,252,3233(61)
KflPL-2000-121,33(60)
PRIVATE C0MM.(56)

Becvar
Morgenstern
Mughabghab
Uynchank
Block
Uang
Bianchi
Corge
Corge
Julien
Fehr
Pilcher 11

59-5 C/168
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I THERMAL CROSS SECTIONS ;|

<rt = 50 .5t2 .0 b H
?, = 16U b I
crt = 66.5*2.3 b j
tr = 4 l l b i|
»eOh = 7.210.2 fm j

RESONANCE PROPERTIES |

Iy = 4515 b
So = 2.810.4

THERMAL CROSS SECTIONS

<r- = 18.7t0.7 b
cr, = 7.510.5 b
<rt = ?6.2iO.S b
acoh = 7.7*0.3 fm

RESONANCE PROPERTIES

l,c = 9tl b
<D> = 115170 eV
So = 1.H0.1

RESONANCE PARAMETERS

ZAbn = 27.11 Sn = 6125.5U.1 keV

Eo (eV)

218.61 0.2
235.01 0.2
636.41 0.6
956.81 1.0
1119.5* 1.0
1185.01 2.0
1687.01 2.0
2528.51 2.5
2636.81 3.0
2767.01 3.0
4115 i 5
4532 i 5
4948 l 5
5426 i G
5491 i 6
5669 i 6
5982 i 6
6927 * 7
7246 i 8
8261 i 8

Tn (meV)

0.901
0.801
1.501
1.801
1.451
1.00*

60 i
9700 i
20.0 i
62.5 *
5.5 *

7700 i
105 i
110 l

3500 i
110 i

1393 i
525 t
500 i
500 i

0.05
0.05
0.25
0.40
0.30
0.25
10
300
7.5

20.0
2.0

350
20
15
200
15
75
ISO
150
150

rj (meV)

0.0611
0.0521
0.5951
0.5821
0.0"»3±
0.0261
1.46 i

193.0 i
0.3891
1.19 i
0.0861

121.7 i
1.50 i
1.49 i

17.2 1
1.46 i

18.0 i
6.31 t
5.86 i
5.50 i

0.004
0.004
0.010
0.013
0.009
0.007
0.14 ;
5.1
0.146
0.38
0.031 '
5.2 ]
0.3 f
0.20 1
2.7
0.20
1.0
1.80
1.76
1.65
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60 Nd

<eV) CmeV)

8123
6806
9885
10961
13521
13663
15161
16258
17071
19365
21250
22090
25137
25905
26702
30570
31050

i 9
i 9
±10
112
±15
±15
±15
±20
±20
±20
±25
±25
±30
±30
±30
±35
±35

1900
500

11780
10500
1200

89225
12850
51200
2630
16500
21360
11978
1200
25670
21050
361650
29000

±

±
±
t
±
±
±
±
±
±
±
±
±
±

200
150
1250
1000
1000
9000
1500
5000
500

5000
2500
1250
1000
3000
2500

±50000.
± 5000

20.7
5.33

118.5
100.3 .
36.1 :

763.1 i
103.3 :
125 I i
20.1 i
331.1 i
167.3 i
60.6 i
26.5 i
159.5 i
128.8 i

t 2.18
t 1.60
t 12.6
t 9.6
t 8.6
t 77.0
t 12.0
t 39.2
t 3.8
t 35.9
t 17.2
t 8.1
: 6.3
: 18.6
15.3

2086 ±286
161.6 i 28.1

L.
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r = o-

Nd
THERMAL CROSS SECTIONS

£0'
[2Xl015yr]

= 3.6±0.3 b
>coh fm

RESONANCE PROPERTIES

I,e = 5.0±0.5 b
<D> = 510*65 eV
So = 3.8±1.0

RESONANCE PARAMETERS

ZAbn = 23.85 S„ = 5760.1±1.6 keV

Eo CeV)

373.
733.
1277.
1628.
1975.
2762.
3538.
3749.
4738.
1929
5648
6106
6788
7018
7473
8186
8846
9372
9735
10712
11244
11641
12177
13212
13577
13997
14480
15243
16317
16716
16830
17537
18191
18430
19407

8± 0
7± 0
3± 1
0± 2
0± 2
0± 3
1± 1
0* 1
0± 5
* 5
* 6
* 6
± 7
t 7
t 8
*10
±10
±10
±10
±15
±15
±15
±15
±15
±15
±15
±15
±15
±20
±20
±20
±20
±20
±20
*20

.1

.8

.5

.0

.0

.0

.0

.0

.0

r
17500
750

36000
4480
16580

(meV)

±2000
± 50
±3600
± 300
±2000

rr
16250
625

32300
4330
15000
4030
15500
1360
275

24200
3350
13000
18000
3113
5160
11315
3100
36300
17850
58500
18530
15900
1275
61600
11130
10950
2870
2223
58660
26150
33850
10795
8385
10780
28545

CmeV)

± 500
* 30
±1000
± 250
t 750
* 200
± 750
t 60
* 50
±1000
± 200
±1000
±2500
* 350
± 500
* 750
± 500
±1750
±2500
±2500
± 750
±1000
± 750
±1000
±1000
±2500
± 750
i 750
± 250
±1500
±2000
±1250
±1000
±2500
±2000

Tr <meV)

78 ±12

150 ±80

r° (meV)

811 ±26
23.1 ± 1.1
903.6 ±26.0
107.5 ± 6.2
316.9 ±16.9
76.7 ± 3.8

267.3 ±12.6
22.2 ± 1.0
3.5 * 0.7

316 ±15
41.7 ± 2.7
166.1 ±12.8
582.6 ±30.4
11.0 ± 1.1
59.7 ± 5.8
158.2 ± 8.3
33.0 ± 5.3
375 ±18
185 ±25
585 ±21
175 ± 7
117 ± 9
39 ±7

537 ±35
121.3 ± 8.6
346.1 ±21.1
23.85± 6.2
18.0 ± 6.1

459.3 ±19.6
202.3 ±11.6
261.0 ±15.5
61.5 ± 9.4
62.2 ± 7.t
300.4 ±18.4
204.9 ±14.4

C/175 60-7



THERIIfiL CROSS SECTIONS

<ry = 12*2 b
rt < O.I tub

RESONflNCE PROPERTIES

I - = 210135 b
<D> = I9±2 eV
50 = 1 .2*0 .5

RESONflNCE PARAMETERS

I" = 7/2" Zftbn = 8.30 Sn = 7565.1±0.9 keV

Eo CeV)

1.35*0.02
12.51*0.05
85.62*0.08
96.0 *0.1
102.95*0.10
103.1510.10
117.1 ±0.2
151.1 tO.2
169.7 10.2
189.2 ±0.2
232.6 ±0.2
212.1 ±0.2
218.1 ±0.2
258.9 ±0.2
271.8 ±0.2
306.2 ±0.3
311.1 tO.3
318.5 tO.3
312.5 10.3
376.6 10.3
390.5 tO.1
397.7 ±0.1
103.6 ±0.1
106.2 ±0.1
115.8 ±0.1
161.6 ±0.5
187.1 ±0.5
197.2 ±0.5
505.1 ±0.5
516.6 ±0.5
511.5 ±0.5
568.6 ±0.6
590.8 ±0.6
605.7 ±0.7
638.9 ±0.6
617.8 ±0.6
659.0 *0.6
867.1 ±0.7

r
52
111

80
188

115
89

75
101
113

133
179

385
80
165

125
150

810
310
500
950
250

1100

162
276

CmeV)

* 5
± 15

± 10
* 7

± 15
* 6

± 5
± 20
± 6

± 6
± 9

± 16
± 30
± 30

± 50
i SO

i 10
* 15
± 30
± 90
±100

±100

t 30
± 30

2grn CmeV)

1.2*
310 ±
12.3±
5.1±

115 *
39.0±
21.0*
11.7*
3.0*

33 *
6.6±
70 i
3.6i

100 *
117 *
58 ±
303 *
12.0*
58 *
11.2*
16 ±
27 ±
220 *
130 ±
200 *
655 *
355 ±
100 *
770 *
21.2*

585 ±
1190 ±

12.6±
8.51

120 *
131 *
17.1*
5.6±

O.i
15
0.9
0.2
5
1.2
1.5
0.5
0.2
2
0.1
3
0.1
5
8
12
15
1.0
3
0.6
8
2
20
5
20
35
15
20
10
1.6
50
60
1.5
1.5
20
5
1.0
2.0

J

3
3
1
3
3
1
3
1
[13
3
1
1
3
1
1
[33
C3J

[1]

1
3
1

C3]
C33

C3)

I

0
0
0
0
0
0

0
0
0

0
0

0

51
57

71
17
65

38

51

11
18
35
39

•51
58
58
•55
"50

*57
•51

62

CmeV)

1 F>
* 2

±10
* 5
HO

l 3

t 1

i 3
* 3
* 5
* 1

* 1
* 5
± 1
± 1
± 3

t 5
* 6

* 6

2gH° (meV)

0.57i
17.6 i
1.331
0.521
11.3 ±
3.83±
1.73*
1.20*
0.23*
2.1 *
0.131
1.5 ±
0.2H
6.2 t
8.9 ±
3.3 ±
17.2 ±
0.67±
3.1 ±
0.58±
2.3 ±
1.35±

10.9 i
6.151
9.5 ±

30.1 ±
16.1 ±
17.9 ±
31.3 ±
0.93*

25.1 *
19.3 *
0.52*
0.35±
16.6 *
5.26±
0.68*
0.22*

0.01
2.3
0.10
0.02
0.5
0.12
0.12
0.01
0.02
0.2
0.03
0.2
0.03
0.3
0.9
0.7
0.9
0.06
0.2
0.03
0.1
0.10
! .0
0.21
1.0
1.6
0.7
0.9
1.8
0.07
2.2
2.5
0.06
0.06
0.8
0.20
0.16
0.08

''•-:{'
.1

r)

1)
5

a-*

| •

i

!

I.1

I '
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60 Nd

Eo CeV) <meV) CmeV) CmeV) (neV)

1707.6±2.0
!727.0±2.0
1791.0*2.0
1797.1*2.0
1806.7±2.0
1816.2*2.0
1851.5±2.0
1887.0±2.0
1900.3±2.0
1910.5±2.0
1917.4*2.0
1924.9*2.0
1947.0*?.0
1986.0*2.0
1998.0*2.0
2022.5*2.0
2068.1*2.0
2101.0*2.0
2132.6*2.0
21t3.t±2.0
2157.2*2.0
2183.6*2.0
2192.6*2.0
2225.4*2.5
2267.0*2.5
2283.3*2.5
2294.4*2.5
2329.2*2.5
23t5.3±2.5
2396.t±2.5
2t21.5±2.5
2tt3.1*2.5
2165.6*2.5
2185.6*2.5
2511.1*2.5
2541.7*3.0
2569.7*3.0
2604.0*3.0
2683.2*3.0
2735.4*3.0
2744.4*3.0
2754.0*3.0
2781.4*3.0
2788.8*3.0
2840.8*3.0
2882.1*3.0
2891.8*3.0
2916.8*3.0
2930.6*3.0
2993.3*3.0
3021.8*3.0
3047.0*3.0

1200

2100
3900

2600
1540

650
1180
410

1810

±120

*200
±120

*200
±150

±150
±150
±150

±200

1205
455
810

2850
500
1010
2320
1190
1600
500
1020
530
123
1490
197

2365
525
55
620
325
390
89

1520
500
114
495
620
470
805
630
680
440
3160
90

2525
3490
2385
560
410
420
620
600

5660
3190
4625
2700
1095
940
7610
1360
3100
1230

* 50
* 20
* to
* 80
* 30
* 50
±100
* 50
±100
±250
* 50
* 25
* 10
* 60
* 10
H00
* 25
* 15
* to
* 25
± 20
* 15
* 80
* 25
* 15
* 30
* 35
* 30
± 10
* 10
* 10
* 30
*100
* 20
±100
±150
*120
± 60
± 45
* 50
± 60
± 60
±400
±300
±250
±150
±100
±100
±300
±100
±150
*100

29.2 * 1.2
10.9
19.1
67.2
11.8
23.7
53.9
27.4
3.7
11.4
23.3
12.1
2.8
33.4
4.4
52.6
11.5
1.2
13.4
7.0
8.4
1.9

32.5
10.6
2,4
10.4
12.9
9.7
16.6
12.9
13.8
8.3

63.6

1.8
50.4
69.2
47.0
11.0
7.9
8.0
11.8
11.4
107
60.4
B6.8
50.2
20.4
17.4

141.1
24.9
56.3
22.3

*
*
*
±
*
*
*
±
*
±
±
±
±
±
*
*
*
*
*
i
*
*
*
±
*
*
*
*
±
±
±
*
*
±
±
±
±
±
*
*
*
*
*
l
t
±
±
±
±
±
±

0
1
1
0
1
2
1
0
0
1
0
0
1
0
2
0
0,
0.
0.
0.
0,
1,
0,
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
3.
2.
1.
0.
1.
1.
1.
8
5.
4.
2.
1.
1.
5.
1.
2.
1.

.5

.0

.9

.7

.2

.3

.2

.2

.6

.1

.6

.2

.3

.2

.2

.5
• 3
.9
.5
,4
.3
,7
,5
,3
,6
,7
,6
.8
.8
,8
,6
0
,4
0
0
4
2
9
0
1
1

7
7
7
9
9
5
8
7
8
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60Nd

ED (eV) CmeV) (meV) (meV) T2 CmeV)

2562.
2784.
2990.
3485.
3814.
3892.
4077.
4271.
4423.
4655.
4694.
4840.
5179.
5293.
5464.
5676.
5792.
6098.
6491.
6644.
7062.
7302.
7378.
7671.
8646
8774
9049
9390
9600
9676
9973
10081
10279
30409
10B52
10905
11125
11347
11462
11924

.31

.81
,0i
>0i
,0i
,0i
,0±
.1)1
Oi
Oi
Oi
(11

0*
Oi
Oi
Oi
Ot
0:c
Oi:
Oi
Oi
Oi
Oi
Oi
1

t
1

1

2.0
3.0
3.0
3.0
4.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
7.0
7.0
7.0
8.0
9
9
9
9

lip

no
no
no
no
ni
no
n2
112
*12
n2
112

9000
1410
2170
665
430

19150
17545
7200
1490
4865
900
45.0
45.0

3775
1590
1030
255
5355
495
3670
14090
4000
2805
14000
24250
7000
8300
4760
1710
3210
3695
2250
2005
3440
9275
4780
1550
2600
5350
3130

noooi

i

i

i

i

i

i

i

i

i

i

±

i

i

i

i

i

t
i

i

i

i

i

50
100
30
30
750
400
400
75
250
50
7.5
7.5

ISO
150
75
90
250
100
150
500
200
200
500

n ooo
1

1

1

1

*

t
1

1

1

1

1

1

1

1

1

350
400
350
250
300
300
250
250
300
500
500
300
300
500
300

178
22.9
39.7
11.3
7.0

307.0
196.5
110.2
22.4
71.3
13.1
0.65
0.65
51.9
21.5
13.7
3.35

68.5
6.1
45.0
167.7
46.8
32.7
160
260.8
74.7
87.3
49.1
17.5
32.6
37.0
22.4
19.8
33.7
69.0
45.8
14.7
24.4
50.0
28.7

±20
i

i

i

i

l.C
i.e
0.5
0.5

H2.0
i

*

i

i

i

i
*
i

i

i

i

i
i

i

i

i

±
t

6.3
6.1
1.1
3.7
0.7
0.11
0.11
2.0
.0
.0
.18
1.2
«2
.8

6.0
2.3
2.3
6

H0.8
i

i

±
i

i

±
i

i

l
i

i

t
i

l
i

3.7
4.2
3.6
2.5
3.1
3.0
2.S
?.S
2.9
4.6
4.8
2.8
2.8
4.7
2.7

(0-14 (/in
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60 Nd

I" =

Eo

78
265
313
459
6̂6
662
769
953
1032
1150
1331
1468
1713
1771
1861
2326
2521
2619
2730
2849
3178
3296
3444
3502
3820
3986
4254
4337
4465
4651
4753
4934
4962
5043
5141
5185
5331
5468
5S57

0*

(eV>

.81 0.
i 0.

.21 0.

.Oi 0.

.Oi 0.

.71 0.
i 0.
1 1.

.21 1.

.61 1.

.Oi 2.

.Oi 2.
•4t 2.
.Oi 2.
.9i 2.
.7* 2.
.Si 2.
•3

»y

i 3.
t 3.
t 3.

.5* 3.
t 3.

.Oi 4.

.Oi 4.

.Oi 4.

.Oi 4.

s

i
t
i
i

i
i

i S
i 5
t 5
i 5
t 5
i 5
t 5
t 5
i 5
t 5
t 6
t 6
• 6

1
2
3
5
5
7
7
0
0
0
0
0
0
0
0
5
5
0
0
0
0
5
0
0
0
0

r
70

491

1074

570

1622

715

310

420

(meV)

i 10

i 18

t 55

t 20

i 55

HOO

HOO

HSO

•v = 1.210.2 b

RESONANCE PROPERTIES

<5>So
= 1412 b
= 12018 eV
= 3.2i0.6

RESONANCE PARAMETERS

ZAbn

r,
16
0

425
I

1000
17
466
6

1540
8

485
1250
2125
1900
300
278
1300
340

11300
3500
565
12.
898
4080
7045
250
845
3.

173B
2310
215
428
330
S50
110
113

2080
4350
113

= 5.62

, (meV)

.4 l

.401
l

,50i
i

.8 i
i

1 i
i

25i
i
i
i
i
i
i
i
i
i
l
1

5 i
l
i
l
i
i

3 i
i
i
i
i
1
1
1
1
*
1
1

O.S
0.05
15
0.25
50
0.75
IS
o.e
50
0.5
25
50
100
100
100
15
50
15
500
150
25
5.0
30
100
150
15
40
1.0
50
100
20
40
2C
30
40
40
100
ISO
IS

rr

52

66

74

B4

82

80

CrneV)

± 10

i 10

i 11

i 13

i 12

1151

Sn = 530918 keV

T« CmeV)

2.09 i
0.0251

24.0
0.70

41.7
0.69
17.5
0.20

47.9
0.24
13.3
32.6
51.3
45.1
7.0
5.8
25.9
6.5

216
65.5
10.0
0.22
15.3
68.9
114.0
4.0 •

13.0 ••
0.49
26.0 :

i
X

1
1
1
1
1
1
1
1
1
t
t
t
t
1

0
0
0
0
2
0
0
0
1
0
0
1
2
2
1
0
1
0

tlO
t
t
t
t
t
t
t
t
I
t

33.9 t
3.1 i
6.1 =
4.7 i
7.7 i
1.5 i
l.J i

28.5 i
58.8 i

I
t
t

3.5 i

2
0
0
0
1
2
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
0.

.06

.003

.8

.01

.3

.03

.5

.02

.5

.02

.7

.4

.4

.4

.3

.3

.0

.3

.8
,4
.09
,5
.7
4
3
6
15
7
5
3
6
3
4
5
5
4
0
2

C/183 6015
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Nd
Ndl13.t«.S

N d142-.4S

N d116,11B.15O

Nd1"3

Nd'"8
Ndl«3.1«5
Ndl13.115

NdIS0

Kd.Nd1"3

Nd1"5

Nd.Nd1*2'""1'"'16

Nd'"3'1"5

Nd
Nd
NJ112-116, 1"»8, ISO

Nd
Nd
Kd"3*1<IS

Nd
Nd'"B

<u
activation
activation

activation
p.

pile osc i.
activation

<rt
diffraction
mass analys
pile osci.
pile osci.
pile osci.
diffraction
pile osci.
mass ana 1ys
<rt
activation

NIM,86,83(70)
NP/A,£11,193(70)
PL/B,26,662(68)-
JIN,30,897(68)
JIN,29,215S(67)
YF,1,252(65)
ftN5,7,270(6t)
PL,1,289<62>
JNE,12,32(60)
NP,12,261(59)
JNE,7,199(58)
NRDC-103(5B)
PR,91,S97(53)
PR,90,W(53)
CEft-137(52)
JPR.13,171(52)
PR,88,112(52)
PR,91,597(53)
PR.80,312(50)
PR,76,300(19)
PR,71,556(17)
ZN,1,179(16)

Malik
Okrmoto
Beg
Cabel1
filstid

flndreev

Ruiz
Che i fetz
Tattersa1!
Sehga1
Hay
Hay
Koehler
Ualker
Hi 1 loud
Ail loud
Pomerance
Koeh1er
Harris
Hess
Sturm
Bothe

C/165 60-17



RESONANCE PARAMETERS

Isotope

Nd" 3

Nd" s

Nd1*3

Nd" 3

Nd" s

Nd143

Nd" 5

Nd1*2

Nd" 3

Nd"*
Nd" 5

Nd1*6

Nd" a

Nd150

Nd" 3

Nd" 5

Nd
Nd
Nd" 2

Nd" 3

Nd"«
Nd1<lS

Nd" 6

N c " 8

Nd150

Nd
Nd
Nd
Nd
N d " 3

Nd" s

Measurement

(ry( spectra)
ry(spectra)
«-r( spectra)
ffy(spectra)
<ry( spectra)
<rr
"i
'*.
*t
rt
<rt
fft
<rt
*t
<r.
« • «

*t*i
"i

<rt<ry

***•/

*t*i
't"i
't'-t
"t
<rt
fft

Energy
Range (eV>

55-815
1.3-663
55-':16
0-658

1.3-105
55-2001
13-1494

218-31050
55-5503

373-19407
12.5-4637
3S0-31036

94.9-23046
76.2-21730
4.4-102
0-705
4-945

4.3-566
1685-9987
55.4-840
374-13540

42.6-1010
361-6723
155-8781

78.9-3813
1.3-128
1.1-193
1.4-193
0.01-10

56-190
1.1-96

Reference

PR/C5.2030C72)
PR/C,5.2030(72)
NP/A,185,229(72)
71KN0X,785(71)
71KN0X,785(71)
71KN0X(71)
71KN0X(71)
CEA-N-1159(71)
CEA-N-1459(71)
CEA-N-1459(71)
CEA-N-1459(71)
CEA-N-1459(71)
CEA-N-1159(71)
CEA-N-1159(71)
NP/A,151,177(70)
NP/A,151,177(70)
NP/A,131,118(69)
JNE,23,369(69)
YF,8,639(68)
YF,8,639(68)
YF,8,639(68)
YF,8,639(68)
YF,8,639(68)
YF,8,639(68)
YF,8,639(68)
JPR,21,999(63)
BAP,7,288(62)+
ANL-6589(62>+
JNE,7,199(58)
PRIVATE C0MM.(56>
PRIVATE C0MM.(56)

Author

Stolovy
Sto1ovy
Ueigmann
Cauvin
Cauvin
Rohr
Rohr
Tellier
Tellier
Tellier
Tellier
Tellier
Tel 1ier
Tel!ier
Kvitek
Kvitek
Alves
Migneco
Karzhavina
Karzhavina
Karzhavina
Karzhavi na
Karzhavina
Karzhavina
Karzhavina
Bi anch i
Amram
Carpenter
Hay
Sto1ovy
Sto1ovy

L

60-18 C/186



THERMAL CROSS SECTIONS

<rY = 8100*1680 b

146
Pm61

[5.53 yr]

147

7 /2 *

Pm
THERMAL CROSS SECTIONS

e- = 181±7 b
<rY = 9 6 . 0 * 1 . 8 b C5 .37 day 1<!BPm93
<rr = 85*5 b t i l . 3 day '""Pm"!
<rt = 205±7 b

RESONANCE PROPERTIES

lt = 1271*66 b t5.37 day l<l8Pm9 3
Iy = 1026*280 b til.3 day
<D> = 6.8*1.5 eV
Sn = 3.1*0.8

61
[2.62 yr]

RESONANCE PARAMETERS

Sn = 5900±10 keV

Eo (eV)

-1.8
5.36±0.01
6.57*0.01
(5.92*0.01
15.11*0.05
19.5 ±0.1
29.2 ±0.1
35.1 ±0.1
3S.1 ±0.1
39.9 ±0.1
15.6 ±0.2
18.1 ±0.2
52.3 ±0.2
55.7 ±0.2
65.1 ±0.2
82.5 ±0.2
85.1 *0.2
95.2 *0.3
99.5 ±0.3
125.1 *0.3
131.1 ±0.3
110.5 ±0.5
111.6 ±0.5
117.9 ±0.5
1S3.9 ±0.5
173.2 ±0.7

2grn CmeV)

31.3 * 1.9
1.8 ± 0.2
1.6 ± 0.3
1.2 * 0.1
1.20* 0.18
1.7 ± 0.3
0.12± 0.12

21.7 ± 1.9
15.8 * 1.3
21.3 ± 2.0
18.7 * 1.0
2.2 * 0.2
1.5 * 0.6

51.2 * 1.9
27.2 * 3.6
30.5 * 1.6
21.1 * 1.9
36.9 ± 5.0
61.1 ±10.7
183.2 ±31.1
2.1 ± 1.6
10.8 * 8.1
91.8 ±12.2
19.6 ±12.1

322 *53

«\

(80)
70
79
61
63

(meV)

±6
±8
±6
±8

2gV° (meV)

1,95
11.8 ±0.8
0.69±0.08
1.71*0.10
0.31*0.02
0,95*0.01
0.31*0.06
0.07*0.02
1.0 ±0.3
2.5 ±0.2
3.6 ±0.3
2.7 ±0.2
0.30*0.03
0.20*0.08
6.7 *0.6
3.0 ±0.1
3.3 *0.5
2.5 ±0.5
3.7 ±0.5
6.0 ±1.0
16.0 ±3.0
0.3 ±0.2
0.9 ±0.7
7.8 ±1.0
1.0 ±1.0

21.5 ±1.0

D/l 61-1



147

61 Pm

(eV) (meV) (meV)

178.8
188.9
192.2
208.4
2H.2
220.3
230.3
239.1
247.9
275.3
284.0
297.0
316.5

±0.7
±0.7
±0.7
±0.8
±0.8
±1.0
±1.0
±1.0
±1.0
±1.2
±1.2
±1.5
±1.5

16
118
121
137
132
107
100
230
38
141
163
59
125

.0 ± 6.7
±26
±25
±33
±32
±30
±27
±60
±17
±41
±46
±19
±32

148m
Pm61

[41.3 day]
THERMAL CROSS SECTIONS

<rr = 22000±2500 b

RE50NANCE PROPERTIES

Iy
c = 3600±2400 b

RESONANCE PARAMETERS

2gr* CmeV)

1.2 ±0.5
8.6 ±1.9
8.7 ±1.8
9.5 ±2.3
9.1 ±2.2
7.2 ±2.0
6.6 ±1.8

14.9 ±3,9
2.4 ±1.1
8.5 ±2.5
9.7 ±2.7
3.4 ±1.1
7.0 ±1.8

r

Sn = 7266±10 keV

Eo CeV)

0.169

r
81

CmeV)

±4

2

0

gro CmeV)

.588±.O32 79

(meV)

.6±4

2

1

gr|i CmeV)

.43±0.08

148g

61

[5.37 day]

Pm
THERMAL CROSS SECTIONS

<r, = 2000±1000 b

149
Pm61

[53.1 hr]
THERMAL CROSS SECTIONS

ffv = 1400±300 b

151

61
[28.4 hr

61-2

Pm
THERMAL CROSS SECTIONS

<rt < 700 b
D/2



THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Pm1*7

Pm1*7

Pm'«7

Pm'«7

pml 47,118.146(1

Pm'"6

Pm1*9

pm149G.148n
pm117,1I8G,I18B
Pm1*7

P I T . " 1 7

Pm1'"'
Pm1"7

Pm"17

<rt
act i vat f on
activation

depletion
mass spectrometry
activation
act i vat i on
mass spectrometry
activation
activation
mass spectrometry

mass spectrometry
activation

N5E,<»3,58(71)
KAPL-397t(71)
CJP,<»9,108(71)
JIN,32.3<»33(70)
68UASHp2>687(68)
68UftSH,2,1291(68)
JIN,29,2117(67)
JIN,29,2117(67)
f€, 19,188(65)
PR-CH-35,102(63)
NSE,12,519(62)
62VIENN0,239(62)
58GENEVfl,IS,f59(58)
58GENEM, 16,150(58)
ftE,3,ll(S7)
PR,72,85C»7)

Codding
Kirouac
Mowatt
Cabel1
Kirouac
Mowatt
Fenner
P i naji an
Kondurov
Mathews
Schuman
Stoughton
Bidinosti
Harvey
Gorshkov

Parker

RESONftNCE PflRftMETERS

Isotope

Pm1"7

Pm1"7

Pm1"8

Pm"7

Pm"8

Pm"7

Pm'"7

Pm"7

Measurement
urier y y

Range (eV)

0.01-250
0-317

0.17-7.5
5.<»-316
0.17-7.5
0.01-192
1.0-50.3
I.0-50.3

Reference

NSE,13,58(71)
KAPl-3971(71)
KflPL-3971(71)
RP1-32B-171,29(69)
PRIVATE C0MM.(69)
68UnSH,2,687(68)
0RNL-2610,22(58)
S8GENEVft,16,150(58)

Author

Codding
Kirouac
Kirouac
Eiland
Kirouac
Kirouac
Block
Harvey

D/3 61-3



144

62

THERMAL CROSS SECTIONS

ffr = 58001100 b

RESONANCE PROPERTIES

Ir = 1100±200 b
50 = 3.2*0. 1

THERMAL CROSS SECTIONS

<rY - 0.7 b

145

62
[340 day]

147

6 2

_
Sm

C R ° 5 5

<rt - 110 b

THERMAL CROSS SECTIONS

ir- = 6<«5 b
?. = 11±7 b
<r. = 0.18*0.02 tnb t l * *Nd 0 * ]
«•. = 0.57±0.0t mb [ l " *Nd z * ]
<rt = 75±6 b

RESONftNCE PROPERTIES

I t = 7H±50 b
<D> = 7.<t±0.7 eV

1" = 7/2"

RESONflNCE PflRftMETERS

Zflbn = 15.0 S. = 81tO.2±1.2 keV

Eo CV)

-2.0
3.1210.02

18.30i0.05
27.7 ±0.1
29.9 ±0.1
32.1 ±0.1
39.7 ±0.1
tO.6 10.I

2grn (meV)

1.151
79 ±
6.0 l

13.0 i
11.0 ±
82.6 i
1.1 i

0.03
1
0.3
O.S
1.2
1.8
0.2

J

3
1
3
3
i\

n
3

r *

(66)
66
78

61
78

CmeV)

l 3
± 5

H 6
±26

2gr°

2.S7
0.62±

18.5 i
1.151
2.381
7.771

13.1 l
0.691

(rneV)

0.02
0.2
0.06
0.09
0.21
0.29
0.03

r

2.
0.
0.
0.
0.
0 .

'. <meV)

5 10.3
3610.01
3610.06
5210.05
2610.02
27±0.02

i

I.,

62-1 0/4
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P, <«V

*06.s
013.8
020.0
*23.7
437.8
**!.?
«S0.7
*6*.8
«?e.i
tB1.8
<*88.9

ose.s501.7
SIS
532
535
SI!
S*9
55S
sesSS7
s;a577
583
S9i
600
S09
6!?
fi?t
626
63S
6̂ 8
653
656
663
6*3
S82
687
S3?
701
718
722
733
738
7%3
?57
763
769
800
8!2
8?S
8*0

28
52
200
59
900
36
tie
62
136
186

m130
2«*
**0
88
8*

520
22*
700
200
210
32
132
IS*
86
I/O
I6S
12*
160
J8*
«S
10*
22*
76
76
7*
i;s
22<*
52
S*
ts*
192
32*
366

m31*
3S8
970
I**
560
1*0
210

a 6
a 8
a 30
a 20
a 30
* to
* 20
a 16
a 20
a 20
a IS
a 30
a %0
a %0
a 20
a HO
a 80
a fO

urna «Q
a MO
a 2&
a 30
a 30
a 30
a 10
a 40
* 50

nooa %0
a 20
a 10
a m
a *0
a *0
a «0
a 60
a 80
a %$
a ««0
a 6§
a 60
a }Q9
a 100
a 60
xtOt
a 120
.200
a 60
a ISO
• 120
a 60

I.*
2.6

f
a

9.76a
2.42a
8.60a

um5.5
2.9
6.2
8.5

5*8
10.9
IS.*
3.6
3.6

22.1
9.6

29.7
8.*
8.8

5.5
6.*
3.5
6.9
6.S
5.0
It.S
f.H
i.S
*.!
8.8
3.0
3.0
Jr«9
6.8
8.5

3̂ 6
6.1
3.8
12.0
13.5
4.5

11,*
13.3
31
S.I
20

n7

*
t
a
i
a
a
a
a
a
a
a
a
a
a
a
it
a
*
a
a
a
a
a
a
a
a
a
a
t
a
a
a
a
a
a
a
a
a
a
a
a
s
a
*
t
a

0.3
0.*
I.IS
6.9?
i»*3
0.48
0.9
a.?
0.9
0.9
6.7
1.3
1.8
t.8
0.9
1.7
3.*
t.7
1.2
1.7
t.7
0.8*
i.2
1.2
1.2
t.s
1.6
2.0
•t.O
i.S
0.8
I.S
3.1
I.S
t.s
t.s
2.3
3.1
1.5
I.S
1.2
2.2
3.7
3.7
2.2
3.6
<t.3
7
2.1
6
*
2



a
Sm

eeo
901
926
936
9*0
949
96?

996
(03*

»osa
1069
1090
um
1120

u&i

2200
60S

3S0

960

220
560

S30

* 80

890 i200
6*& i2©9
1340 s30G

250 «!00

23
2«
II.S

31
$0

IS*
9

12

2*
6

2?
19
3<t
29

« S
* S
a 5.3
*m
* 13
» &
• 2.6
k 6
t 3
* 9
t %
t 6
* 6
t 3
* 6
i 6
t 3
t 9
* 3

mm*, cms ss.atms

141

«3 Sm



149
Sttt

INEKML CROSS sections

%}000»20©0 b
S.23iQ.17 *b t
3S,?i9.S«b I

l-« • 3183 &
*fl» * ?.3t0.3 •¥
s0 • s.uo.s

RESONANCE

t* » 7/2" • 13.8 t<*v

£9 «

-0.29S
0.097610.003
0.872
4.95
6.44
8.95

12.05
14,9
15.S
I7.t
23.2
24.6
25.2
26.1
27.9
29.8
30.7
33.9
40.2
41.3
44.3
45.1
49.5
50.5
51.6
57.4
59.8
60.9
62.1

68^2
70.7
73.0
74.7
75.3
76.9
83.8

10.003
10.03
iQ.OS
tO.O7
10.08
I O .
iQ .
«0.
«0.
10.
*©»
I O .
I O .
lO..
l O . l
lO.l
10. i
lO.l
iO.i
10.2
i0.2
t0.2
i0.2
i0.2
10.2
10.2
10.2
i0.2
i0.2

i0.2
i0.2
i0.2
i0.9
i0.2

0.600m 0.009
0.935« 0.04S
2.50
0.63
9.4
1.4
S.9
0.30
2.8
1.2
0.36

IS
4.4
0.30
4.7

10
6.7

23.6
42.S
30
23
10
2.2

37.6
70
2.3

SO
65
28.2
82.4

134.4
29
2?

4.5
20

1 0.25
1 0.28
1 1.6
1 0.2
* O.S
* 0.04
1 0.4
1 0.2
t 0.07
1 3
1 O.S
1 0.06
1 1.6
• 3
1 1,0
* 2.8
1 3.9
127
1 6
1 3
1 3.4
t 4
1 4.6
1 7
* 0.6
1 5
• 7
1 S.2

125^4
1 6
1 S
1 0.8
1 5

i r t (««v>

3

4 59l7il!o
4 66.713.0
3
4 so.3«e.o
3
4
3
4
4

3
4
3
3
4
4
3
3
4
4
3

(41
4
4
4
3
4
4
4
3
4

(4J
3

2gT* <«V>

1.83
1.S2 10.03
0.89«id.04S
1.13 iO.il
<L2S iO.it
3.13 iQ.54
0.41 10.06
1.S2 10.13
0.06 1O.6I
0.68 10.0!
0.25 10.04
0.07 19.01
2.99 10.60
0.86 10.10
§.06 lO.Oi
0.86 10.29
1.80 10.54
1.15 10.17
3.72 10.44
6.63 10.S9

I3.S 14.1
3.42 10-39
1.42 10.43
0.31 10.06
5.71 1Q.S6
4.96 *0.6J
9.1 10.9
0.29 1O.O8
6.34 10.63
8.07 10.87
3.41 18.63
9.80 U.74

15.73 12.97
3.36 10.69
3.1! 1O.S8
0.51 10.09
2.19 10.55

r. tmtVi

.060*0.025
Q.O4 10.007
0.04310.009
fi.072iO.OIS
0.042t0.00&
0.32 10.05
0.06010.015

0.05410.030

0.23 10.30

0.28 1O.O6
0.13 10.07
1.0 lO.i
9.67 10*09

0.03 10.03

Q.il 10.06

62S
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Sm

tmmVi f. <»«V>

67.7
90.5
92.1
•9S.6
•96.3
96. t
99.5
101.6

107.0
109.2
111.2
115.3
U7.0
119.4
121.7
125.4
127.1
129.9
13%.3
1*0.2
144.2

•14S.7
•l<(6.9

I49.S
iS4.7
157.5
158.7
168.3
173.5

177^8
179.9
165.4
188.0
192.9
195.0
197.%
201.1
203.7
310.9
214.7
218.2
225.6
228.2
230.1
234.0
239.4

214! 3
218.7 1

* 0out>i«t.

19.3
»0.3
i0.3

J0.3
*0.3
tO.3
i0.3
i0.3
•0.3
*0.3
i0.3
•0.3
i0.3
i0.3
i0.3
«0.3
i0.3
10.3
tO.t
t0.4
i0.4

10.4

10.4

10.4
10.4
lO.S
1O.5
*0.S
lO.S
10.5
to!s
1O.5
lO.S
aO.S
1O.6
(0.6
*0.6
tO.6
1O.6
tO.6

tole
1O.6
1G.6
i0.7
1Q.7

22
75
57

U30>

2.8
20
12
16
13
10
3,2

19
1.7

33
2.6
4.7

160

31*
(160)

8.6

19
4.0

20
(3.6)
(3.6)

(70)
<70)
52
44
12
2.2

20

44
10
17
9

31
25
52
8

(8.0)
t*s
30
18

1 4
111
H7

O.S
4
2
2
2
2
».?
4
0.8
8
0.4
0.6

iCO
0.3
6

1.4
US

0.5

t26
3
0,4
6

*26
2
5
2

HO
1 &
i30
1 3

* 3
i l l
a S

C4J

(3)

(3)

3
(3)
(3)

2.3S
7.88
5.94

(13.3)

(2.2)
1.2
0.28
1.9S
1.2
t.S
1.2
0.93
0.28
1.7
0.1S
2.9
0.23
0.42

IS
0.14
2.6

(13)

0.62
4.3
l.S
3.2
l.S

(5.3)
(5.3)
3.8
3.2
0.87
0.16
1.4

CO.SS)
3.1
0.69
1.2
0.61
2.1
1.6
3.4
O.S

(0.52)
O.S
i .9
I . I

10.43
H . 6
ti.77

10.05
10.39
*Q«2
i0.3
tO.2
*0«20
iO.ll
10.4
10.07
10.7
*0.04
tO.OS
i 5
«0.03
tO.S

i0.12
tj.3
i0.3
t0.4
i0.3

1

13.5
11.9
10.22
10.03
i0.4

tl.8
10.14
10.3
10.14
10.7
*0.b
*2.0
*0.2

10.2
tO.7
i0.3

61*



150

THERMAL CROSS SECTIONS

r. * 102*5 b
rt - 133*8 b

RESONANCE PROPERTIES

I, ' 310*15 b
<0> * 68*10 «V
50 - 3.6*0.3

RESONANCE PARAMETERS

I e =•• 0* Zffen - 7.4 Sn - 5596*1 ktV

Eo <«V)

-3.2
20.7
48.1
111.4
139.9
216.5
785.9
311.9
380.2
463.7
502
SS6
721
735
832
943
SC23
1168
1225
1356
1409
1512
1S63

46
18
13
5
14
730
317
1228
410
139
597
258
970
1470
;oi5
242
1970
810
1220
2935
550
785

(mcV)

.9* 1.5

.1* 0.6

.9* 1.3

.2i 1.1
,9* 2.5
* 30
* 20
± 70
* 50
* 25
± 60
± 45
±100
±150
±150
± 80
±200
±200
±150
±350
±200
±260

rf («.v>
(60)
60 ±6

n
3
10.
2,
1,
0,
1 <
45
IB
63
19
6.
25.
10
36
51
33
7.
58
23
33
78
14
20

J («.V>
.97
.3 ±0.3
,61*0.09
,32*0.12
,44*0.09
.0 ±0.2

±2
±1
±3.6
*2

2 ±1
,3 ±2.5
±2
±4
±5
*S

6 ±2.5
±6
±6
±4
±9
±5
±7

62-7 D/IO



151

THERMAL CROSS SECTIONS

», « 15000*1800 b

RESONANCE PROPERTIES

I- - 3300*700 b
<0> * 1.310.2 cV
50 * 4.0*1.8

RESONANCE PARAMETERS

THERMAL CROSS SECTIONS

r , = 206*6 b
» c o h * - 5 . 0 * 0 . 6 fm

RESOWWCE PflOPERTlES

i . 3000*200 b
fl' = 8.2*0.7 fm
<0> = 5J.8*4.3 cV
So * 2.2*0.4

RESONANCE PARAMETERS

ZAbn * 26.7

62

[93 yr]

Sm

r » 7/2-
Eo (cV)

-0.015*0.015
1.103*0.002
1.711*0.004
2.047*0.003
4.10 10.02
4.19 10.02
S.33 10.05
6.44 10.03

10.49 10.05
11.33 *0.06
12.75 ±0.08

r (neV)

120 120
60 i 5
60 HI
69 HO

0.6810.04
0.29i0.026
0.52*0.03
0.57*0.1
0.43*0.14
0.46*0.23
4.9 *0.S

12.6 H.6
5.05*1.4
2.5 tl.'l

S

ry (MV)

79.3* 5
59.7*11
68.5*10

•„ » 8258*1 k«V

2gTj (MV)

0.26*0.03
0.65*0.04
0.22*0.02
0.36*0.02
0.28*0.05
0.21*0.07
0.20*0.1
1.94*0.2
3.9 *0.S
1.5 *0.4
0.7 *0.4

152

62 Sm

5867.010.4 k*V

Ep (.iV)

8.047*0.007
62.20
87.70

154.1
165.2

10.06
*0.09
*0.2
i0.2

r
195

270
235

70

Cm

l

i
i
1

S

19
IS
10

r»

ISO
4

205
1*2
IS

(MV)

* S
i 2
* 18
* 18
* 2

r*
68

(65)
65

SI

<MV)

* 7

125

HO

r° (»«)
45.8 *1.8
0.51*0.25

21.9 *2
II.* *1.5
1.4 *0.15

0/11



1 5 2 .

62Sm

<«V> T (meV) To (meV) T y (meV) T» CmeV)

7.6 ±1.1
11.3 ±1.1
2.04±0.3
2.80±0.25
8.7 ±0.7
6.6 ±0.7

15.0 ±0.8
17.7 ±0.9
6.3 ±S
4.1 ±0.3

• 3.5 H
0.2 ±0.1

13.3 ±1
6.5 ±0.7
6.8 ±0.6
1.0 ±0.15
1.14±0.12

11.8 ±0.8
l'i.5 ±0.9

73 ±25 8.8 ±0.6
30 ±2
33 ±3
2.5 ±0.3
9.9 ±2.0
8.0 ±1.2

27 ±2
3.4 ±1.2
0.2 ±0.2
2.4 ±0.9
0.2 ±0.)
6.8 ±1.1
0.3 ±0.2
0.6 10.2

18.5 ±2.0
0.2 ±0.1
5.9 ±0.8
5.5 ±0.8
4.1 ±0.6
3.7 ±0.6
8.1 ±0.8
0.2 ±0.1
0.9 ±0.4
3.0 ±0.6

44 ±4
23 ±3
7.9 H.2
0.6 ±0.2

25 ±3
1.1 ±0.4
8.4 ±1.3

22 ±3

62-9 0/12

237.2
314.7
327.2
385.1
415.8
505.9
587.1
641.9
768.7
775.4
792.5
852.9
928.7
952.3
9B6.4
1047,6
1081.8
1113.2
1228.1
1239.5
1314.4
1402.4
1427.2
1501.9
1541.3
1600.6
1691.8
1730.0
1750.3
1806.9
1875.6
1954.8
1987.0
2046.6
2121.5
2196.7
2237.1
2310.5
2367.8
2392.5
2456.3
2490.0
2522.0
2582.6
2648.5
2656.9
2695.8
2854.0
2912.1
2925.0
2966.6
2965.5

±0.2
±0.3
±0.3
±0.4
±0.4
±0.5
±0.5
±0.5
±0.6
±0.6
±0.6
±0.4
±0.4
±0.4
±0.5
40.6
±0.7
±0.8
±0.6
±0.6
±0.6
±0.7
±0.7
±0.8
±0.8
±0.9
±0.5
±0.6
±0.6
±0.6
±0.6
±0.7
±1.0
±0.7
±0,7
±0.8
±0.8
±0.9
±0.9
±0.9
±1.0
±1.0
±1.0
±1.0
±1.1
±1.1
±1.1
±2.0
±1.1
±1.2
±1.2
±1.2

510
230
290
85
115
279
240
455
585
2350

175
475

490
270
300

±
±
±
±
±
±
i
±
±

34
22
25
7
8
4
20
30
35

±150
±
±

±
±
±

10
25

20
20
20

420
135
205
40
57
195
159
380
490
2300
115
395
6

410
205
220
33
3u
414
510
250
1120
1250
97
389
320
1110
140
8.

100
8.

390
13
27
850
9

280
270
200
180
400
10
45
150

2265
1190
430
32

1350
60
460
1200

±
±
±
±
±
±
±
±
±

30
20
20
6
5
15
16
20
25

±150
±
±
t
±
t
t
±
±
±
t
i
±

8
30
3
30
22
25
5
4
28
32
22
75

±115
±
*
±
±
±
4±
±
6±
i
±
i
t
±
±
t
±
±
±
±
±
i

12
76
48
85
50
8.4
40
4.3
50
10
9
92
5
38
38
30
30
40
5
20
30

±210
±155
±
±
60
11

±160
± 22
±170
±165



152

62

Eo (eV) T (meV) Tn (meV) T t (meV) T j (meV)

11.1 ±1.5
3.2 ±0.7
8.7 i l . 1
9.6 ±1.2

19.0 ±2.1
2.1 ±0.5

19.5 ±2.0
7.6 ±1.2

11.5 ±1.5
11 ±5
2.2 ±0.7

38 ±1
4.8 ±0.6

11.0 ±1.4
6.0 ±0.8
3.4 ±0.8

11.9 ±1.6
63 ±6
8.8 ±1.2

15.4 ±2.0
0.9 ±0.4
6.1 ±0.9
5.6 ±0.9
4.1 ±0.7
8.2 ±0.9

23 ±2
1.0 ±0.4
7.4 ±1.0

10.8 ±1.6
5.5 ±0.9

23 ±3
30 ±4
3.8 ±1.0

3030.7
3104.0
3157.9
3258.7
3288.2
3315.5
3133.5
3164.0
3512.0
3537.8
3S09.4
3665.0
3826.6
3925.7
4028.1
4075.5
4101.5
"•172.6
••215.3
4320.3
<r105.0
1523.0
1557.0
4590.0
1651.0
1668.0
1725.0
1777.0
1923.0
1916.0
1985.0
5073.0
5100.0

±1.2
±2.0
±1.3
±1.3
±1.3
±1.1
±1.4
±1.1
±1.5
±1.5
±1.6
±1.6
±!.6
±1.7
±1.7
±1.8
±1.8
±1.9
±1.9
±1.9
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±2.0
±3.0
±3.0
±3.0
±3.0

610
180
4Pn
550
1090
120

1115
150
682
2410
130

2300
300
690
380
220
762
1070
570
1010
60
110
360
280
560
1570
68
510
760
390
1625
2110
270

± 85
± 40
* 62
± 70
±120
± 30
±120
± 70
± 90
±300
± 40
±240
± 40
± SO
± 50
± 50
±100
±390
± 80
±130
± 27
± 60
± 60
± 47
± 60
±110
± 28
i 70
±115
± 63
±215
±285
± 70

D/13 62-10



154

62Sm

r • e*

THERMAL CR055 SECTIONS

<ry * 5.S±1.S b
»eoh * 8.0*1.0 fn

RESONANCE PROPERTIES

l,c * 30*10 b
RJ = 8.2±0.7 fn
<0> - 115*11 eV
So = 1.8*0.5

RESONflNCE PARAMETERS

ZAbn = 22.8 5811.0*2.0 keV

93.01*0.09
;.61.1 *0.2
ill.5 *0.3
4S7.3 *0.4
617.8 *0.5
701.7 tO.S
828.7 *0.4
1075.5*0.5
1181.5*0.6
1282.9*0.7
1172.1*0.8
155S *]
1617 *1
I73<i.0*0.S
1768.8*0.6
1317.8*0.6
2056.5*0.7
2106.9*0.7
2152.2*0.8
2192 *0.9
2529.5*1.0
2831.1*1.0
2862.7*1.1
2987.6*1.2
3046.8*1.2
3510.7*1.1
4060.5*1.7
1213.0*1.8
1115.0*2.0
4550.0*2.0
4757.0*2.0
4920.0*2.0
5075.0*3.0

r
210
230
80
250
260
810
3200

155
610
820
2080
3100

670
1650

2550
1400

(MV)

* 20
* 19

i

3

t !5
t 15
t 20
t 50
U50

i 23
t 30
t 10
±100
±105

* 25
* 78

* 90
* 70

fV
139
157
15
100
175
760
3100
ii.
72
510
710
1980
3020
80
570
1590
ISO

2150
1320
56

2565
192
70

1420
1135
180
590
3375
3790
120
2280
1825
1230

(meV)

* 19
* 21
* 3
* 20
* 18
* 55
±200

5* 2.5
± 4
± 35
± 10
±120
* 60
* 13
* 21
* 85
* 30
*110
±135
* 10
±755
± 32
± 11
1165
±165
± 80
± 85
±520
*S30
± 67
±275
±210
±170

rT
71
73
65
90
85

83
100

100

(meV)

±28
±28
*15
*25
±27

±23
±16

±35

rj> CmeV)

14.4 ± 2
9.7 ± 1.3
0.81± 0.16
7.48* 0.94
7.04* 0.7

28.6 ± 2
108 ± 7
0.11± 0.08
2.10* 0.12
14.2 ± 1.0
18.5 i 1.0
50 * 3
74 ± 2
1.9 ± 0.3
13.6 ± 0.6
37 ± 2
3.3U 0.66

53 * 3
26.7 ± 2.7
1.1 ± 0.2

51 ±15
3.6 ± 0.6
1.3 * 0.2

26 ± 3
26 ± 3
3.0 ± 1.3
9.3 ± 1.3
52 ± 8
57 ± 8
6.2 * 1.0
33 ± 4
26 ± 3
17.3 ± 2.4

L

62-11 D/14



THERIIflL CROSS SECTIONS

Isotope Measurement Reference Author

Sm'"7

5m'
Sm1"7

Sm
Sm'"8
5m'"B

Sm
Sm1"7

5m'"7

5m'"7'
Sm1"9

Sm'"9

Sm
5m's<
Sm'52
5m'"

Sm'"7'
Sm'"9

Sm""*
Sm'"9'
Sm
5m'"7-
5m
Sm'"9'
5m1"9

Sm'"
Sm'"9'
5m
5m,5n>'
Sm'""'
Sm1*9'
Sm'"'
Sm
Sm
Sm'52'
Sm'"
Sm
5m

MB
119
119

119

119

115
ISO

IS?

ISI

152

19
117,118,

151
1S1

ISI

mass spectrometry
« •

ct
g-

0-

mass spectrometry
local osci.
mass spectrometry
mass spectrometry

<r.

pile osc i.
<rt

act i vat i on
<r«

activation
mass spectrometry
pulsed n
pile osci.
pile osc i.
mass spectrometry
mass spectrometry
tr

"t
mass spectrometry
pile osc i.

1 5 0 mass spectrometry
mass spectrometry
?, diffraction
1 oca 1 osc i•
pile osc i•
activation
activation

<rt
"t

JM5,6,435(71)
NP/A.141,193(70)-
NP/A,141,193(70)
JPJ,26,225(69)
PHY,40,567(69)
AAEC/TM-443(68)
KE,10,25(67)
JIN,29,2147(67)
NSE,28,139(67)
Pl/B,21,112(67)
YF,1,252(65)
BAP,10,721(65)
NUK,6,245(64)
NSE,17,371(63)
NSE,12,63(62)
JIN,21,719(62)
PL,1,289(62)
PR,127,1665(62)
PR,127,943(62)
JIN,17,6(61)
NSE,9,132(61)
JNE,12,32(60)
AERE-R/R-2516(59)
58GENEVA,15,446(58)
5BGENEVA,15,459(58)
NRDC-104(58)
53GENEVA,16,44(58)
JNE,4,33(57)
AERE-R/R-2333(57)
THES1S(S6)
CJC,33,830(55)
PR,91,597(53)
PR,83,641(51)
PR,80,342(50)
PR,72,888(17)
2N,1,179(46)
PR.49,453(36)
PR,48,265(35)

Oobrozemsky

Macfarlane
Okamoto
Asami
Reddingius
Uhittim
Albert
Fenner
Forman
Oakey
Andreev
Beg
Sokolowski
Pattenden
Bernabe i
Cabell j
Che i fetz i
Macfar1ane •
Nurmis
Aitken
Meadows ;
Tattersa1i i
Jowitt i
Anikina |
Bidinosti |

Pattenden |
Pattenden !
Aitken j
Cumm i ns !
Ualker <

Melaika •
Koeh1er
Pomerance
Harr i s
Seren
Bothe
Mitchell I
Dunning I

5m " »
S m " 9

S m 1 "
S
5m'"7

Sm'"9

Sm'"'

D/15

RESONANCE PARAMETERS

Energy
Isotope Measurement Range (eV) Reference Author

*1
<rt(rt(5I)
<rt<rr(SI)
multiplicity
multiplicity

18.3-423
15.8-249
8.0-5100
93.0-5075

18-185
5-185

3.4-219

YF,15,401(72)
YF,15,401(72)
PRIVATE COMM,(72)
PRIVATE C0MM.(72)
71KN0X,2,785(71)
71KN0X,2,785(71)
N5E,13,58(71)

Karzhavina
Karzhav i na
Rahn
Rahn
Cauvin
Cauvin
Codding

62-12



RESONANCE PARAMETERS

Isotope

Sm'"7

Sm'50

S m ' "
Sm'"9

Sm1"7

Sm'"9

Sm1"9

Sm1"7

5m1"9

Sm1 '7

Sm'"9

Sm'*9

Sm'"9

Sm'*9

Sm'*7

Sm'"9

Sm'"9

Sm
S m ' "
Sm'"7

Sm1"9

Sm1"7

Sm'"9

Sm'*9

Sm'"9

Sm1*9

5 m 1 "
S m 1 "
S m 1 "
Sm
Sm1"9

S m 1 "
Sm1"7

5m1*9

5m'S 0

S m ' "
Sm1"9

Sm1"7

Sm1*9

Sm150

Sm'"9

Sm'"7

Sm'"9

Sm'5 0

S m ' "
Sm
Sm
Sm

Energy
Measurement Range (eV)

<rt 0.01-1161
<rt 0.01-1563
<rt<rr 18.3-123
v^ 15.8-219
oy 3.1-123
<ry 1.93-61.7

0.098-31
<r« 3.1-183
<r. 0.098-100
<r« 3.1-181
<rt 0.098
o-e 0.097-0.87
(rr therma 1
<rt 0.098-0.87
5=c 3.1-18.3
5, 0.09B-0.87
<r« 0.001-0.1
<rt 0.86-1.9
<re 8.0
<ry 3.1-39.9
<ry 0.86-15
<r« 3.1-27
<r. therma 1
«•„ therma 1
polarizationO.098-8.9
<rt 0.098-0.87
<rt 3.1
• t 8.0
ratio B.O
<rt 1-50
<rt 0.098-17.0
<rt 6.0
<ry?, 3.1-161
<rvf, 5.0-182
<ry?, 21-18
<r^% 8-171
<rt 0.89-12
^ t 18.3-95
<rt 12-95
<re 20-11
polarization 0.091
<rt 3.1-19.1
<rt 0.098-17.2
<rt 21

?, 0.098
<rt 0.098
<rt 0.098

Reference

71KN0X,2,673(71)+
71KN0X,2,673(71)+
JINR-P3-5655(71)
JINR-P3-5655(71)
JINR-P3-6092(71)
JINR-P3-6092(71)
BAP,15,1667(70)+
NP/A.151,177(70)
NP/A,151,177(70)
JINR-P3-5553(70)
JPJ,26,225(69)
CNAErt-52(68)
NP/A,97,187(67)
PRIVATE C0MM.(6?)
NP/A,97,,657(67)
NP/A,97,657(67)
NP,82,331(66)
AE,16,523(61)
NSE,12,63(62)
ANL-6589(62>+
ANL-6589(62)+
PL,1,289(62)
PL,1,269(62)
PR,127,1665(62)
PR,128,1287(62)
58GENEVA,16,11(58)
AERE-NP/M,87(5e)
CJP.39,1193(61)
CJP.39,1181(61)
PRIVATE C0t1M.(59)
PR,109,1219(58)
PRIVATE C0MM.(58)
NP,5,291(58)
NP,5,291(58)
NP,5,291(58)
NP,5,291(58)
BAP,2,218(57)+
BAP,2,12(57)+
BAP,2,12(57)+
BAP,2»12(57)+
PR.95,105(51)
PR,96,1011(51)
PR,96,1011(51)
PR,96,1011(51)
PR,96,1011(51)
CJP.31,132(53)
PR,71,757(17)
PR,70,557(16)

Author

Eiland
Eiland
Karzhavina
Karzhavina
Karzhavina
Karzhavina
Becvar
Kvitek
Kvitek
UiIhem
Asami
Akyuz
Dakowski
Ertek
Poortmans
Poortmans
Poortmans
Begzhanov
Bernabe i
Carpenter
Carpenter
Cheifetz
Cheifetz
Macfar1ane
Marshak
Pattenden
Pattenden
Chr ien
Ualker
Pilcher
Marshak
Simpson
Bowey
Bowey
Bowey
Bowey
Harvey
Simpson
Simpson
Simpson
Roberts
Sa i1 or
Sailor
Sailor
Sailor
Brockhouse
Sturm
Borst
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5/2'

.Eu
THERMAL CROSS SECTIONS

7 ,

»eoh

• 4600*100 b
• 8.0*1.0 b
• 4.S b

6.2*0.3 (m

RESONANCE PROPERTIES

I- «= 2430*200 b
R' = 8.8*0.4 f«
So • 3.1*0.3
St = 0.8*0.4

THERMAL CROSS SECTIONS

fSI

•3Eu
= 9200*100 b
* 4.0*2.0 b C96 ain E*iJ
= 3300*200 b £9.3 hr ' " E M " 1 )
= S900*200 b 112.4 yr IS2Eu«J
= 0.009*0.002 nb

RESONANCE PROPERTIES

I;

3300*300 b
8.8*0.4 fn
0.7*0.2 »V
3.7*0.5
1.0*0.8

RESONANCE PARAMETERS

XAbn = 47*8 6305.2*0.5 k«V

Eo (eV)

-0.00361
0.321 lO.DOi
0.461 ±0.001
1.055 ±0.003
1.832 ±0.01
2.717 ±0.005
3.366 ±0.006
3.710 ±0.006
4.78 ±0.01
5.38 ±0.02
5.98 ±0.01
7.05 ±0.02
7.29 ±0.02
7.44 ±0.02
9.07 ±0.02
10.47 ±0.03

2grr (»eV)

0.0833±0.0023
0.777 ±0.021
0.219 ±0.005
0.0338*0.0081
0.24 ±0.02
1.83 ±0.09
0.79 ±0.01
0.15 ±0.02
0.17 ±0.02
0.34 ±0.05
0.53 ±0.53
2.19 ±0.24
1.88 ±0.22
1.02 ±0.10
1.97 ±0.10

J

3
3
3
3

2

95.7
79.5* 2
87 * 2
85 * 3

93 * 3
93 * 3
93 * 3

108 ±12
100 *!5

88 ±12
85 * 9
104 ±12
91 * 9

2gT° <MV)

0.125*0.005
0.147*0.004
1.145*0.030
0.214x0.005
0.025*0.006
0.145*0.009
1.00 ±0.05
0.4] ±0.02
0.07 ±0.0:
0.075*0.007
0.14 ±0.02
0.02 ±0.02
0.81 ±0.09
0.69 ±0.08
0.34 ±0.034
0.61 ±0.03

D/17 631
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1S1

63 Eu

£ 0 c«v> (MV) 2gT« CaeV)

52.4J
52.70
53.25
53.90
S«.9C
5S.26
56.18
57.36
59.85
60.85
62.41
o3.91
67.91
69.09
70.75
71 .SI
72.<»1
73.33
7<I.16
75.76
77.45
76.05
7S.6S
79.51
80.29
81.08
83.07
84.00
85.67
87.70
88.63
89.34
SO. 18
91.13
93.36
96.29
97.70
98.61

*0.I2
*O.I2
*0.13
iO.lt
10.14
*0.0?
±0.0?
±0.07
tO.OB
±0.08
±0.08
«0.09
tO.IO
tO.10
tO.iO
sO.IO
tO.l l
tO.ll
±0.1!
±0.11
±0.12
±0.12
±0.12
±0.12
±0.12
±0.13
±0.13
±0.13
±0.11
iO.lt
±0.14
±0.15
±0.15
±0.15
±0.15
±0.16
±0.16
±0.16

<*.0S
4.79
0.68
4.S5

3.87
3.45

18.93
6.44
5.77
3.95
2.56

18.00
1.00
4.54
6.08
2.21
1.20
1.50
4.18
8.80
0.53

17.03
5.53
8.24

23.95
3.28

14.85
4.61
1.31
1.13

14.56
4.94
4.77

28.02
18.45
1.98

15.49

±1.01
±1.02
*0.!S
sO.29

±0.30
±0.30
±1.67
±0.61
±0.62
±0.*»7
±0.48
±0.82
±0.33
±0.67
±0.63
±0.34
±0.34
±0.31
±0.52
±0.53
±0.35
±1.60
±0.71
±1.03
±1.98
±0.37
±0.73
±0.56
±0.33
*0.3B
±0.76
±0.60
±0.57
±1.93
±1.96
±0.40
±0.99

80

83

96
98
83 :

108 i
96 '.
86 i

100 i
100 i

tlS

HO

t 8
t 9
t 8
t i l
t 8
t 7
tlO
t 9

78 ±10
84 i 9
93 ±10

SO ±10
98 i

73 *

t 9

8
64 ±13
81 i 9

101 ±12
95 ±10
99 ±12
84 ±18

104 ±13
85 ±14
94 ±10

112 ±13
112 ±14

108 ±13

0.S6 *O.I4
0.66 iO.it
0.12 ±0.02
0.62 ±0.04

0.52 ±0.04
0.16 ±0.04
2.50 ±0.22
0.84 ±0.08
0.74 ±0.08
0.50 ±0.06
0.32 ±0.06
2.18 ±0.10
0.12 ±0.04
0.S4 ±0.08
0.72 ±0.08
0.26 ±0.04
0.14 ±0.04
0.174*0.036
0.48 *0.06
l.CO *0.0!
0.06 ±0.C
1.92 ±0.18
0.62 ±0.08
0.92 ±0.12
2.66 ±0.22
0.36 ±0.04
1.62 ±0.08
0.52 ±0.06
0.14 ±0.04
0.12 ±0.04
1.54 ±0.08
0.52 ±0.06
0.50 ±0.06
2.9 ±0.2
1.88 ±0.20
0.20 ±0.04
1.56 ±0.10

THERIim. CROSS SECTIONS

<r, = 2300*1000 b

152g

63

[4.8 yr]

Eu

0/19 63-3



153
63 Eu

I" = 5/2*

THERHAL CROSS SECTIONS

ry « 390*30 b
f, - 8.0*0.2 b

RESONANCE PROPERTIES

in 1635*200 b
6.8*0.4 fm
1.3*0.2 «V
2.S*0.2
0.6*0.4

RESONANCE PARAMETERS

XAbn - 52.2 6438*10 k«V

Eo <eV)

1.728*0.005
2.457*0.005
3.293*0.006
3.942±0.006
4.75 ±0.01
6.16 ±0.02
8.86 ±0.02

11.62 ±0.03
12.45 ±0.04
13.22 ±0.04
15.26 ±0.04
16.33 ±0.05
16.73 ±C.0s
17.60 ±0.06
18.01 ±0.06
18.73 ±0.07
20.02 ±0.07
22.54 ±0.08
23.66 ±0.09
26.2 ±0.2
28.63 ±0.12
29.90 ±0.05
31.21 ±0.06
32.45 ±0.06
33.05 ±0.06
34.53 ±0.06
36.62 ±0.07
37.76 ±0.07
38.30 ±0.07
41.15 ±0.08
42.15 ±0.09
43.16 ±0.09
44.82 ±0.09
45.79 ±0.10
47.11 ±0.11
47.93 ±0.11

2gTn CineV)

0.057±0.003
1.30 ±0.02
0.92 ±0.18
1.10 ±0.03
0.061±0.014
0.88 ±0.03
3.72 ±0.18
3.92 ±0.24
0.16 ±0.01
0.32 ±0.06
0.42 ±0.06
0.030*0.DIM
1.47 ±0.17
0.59 ±0.42
4.71 ±0.38
3.25 ±0.39
9.S0 ±0.58
3.04 ±0.38
2.72 ±0.34
0.30 ±0.08
1.82 ±0.11
0.30 ±0.11
2.35 ±0.22
0.28 ±0.11

5.17 ±0.59
4.24 ±0.61
4.42 ±0.61
5.94 ±0.37
1.48 ±0.08
4.80 ±0.58
3.15 ±0.39
0.70 ±0.10
1.35 ±0.14
2.06 ±0.14
6.23 ±0.42

J

3

r,
93
91
96
97

119
104
96
90

89

92
100
100
84
87

78

118

90
106
94
81
69
77
96

99
94

( M V )

* 5
* 2
* 3
* 2

±10
* 5
±10
±25

±15

±15
±10
±15
±12
±12

±15

±13

±12
±14
±12
±11
±20
±14
± 8

±15
±11

2f/2 (-.V)

0.043 ±0.0026
0.830 ±0.011
0.505 ±0.1
0.555 ±0.015
0.037 ±0.008
0.272 ±0.014
1.25 ±0.06
1.15 ±0.07
0.046 ±0.002
0.089 sO.016
0.108 ±0.015
0.0075±0.0035
0.38 *0.042
0.14 ±0.10
1.11 ±0.09
0.75 ±0.09
2.19 ±0.13
0.64 ±0.08
0.56 *0.07
0.059 ±0.016
0.34 ±0.02
0.055 ±0.02
0.42 ±0.04
0.049 ±0.02

0.88 ±0.10
0.70 ±0.10
0.72 ±0.10
0.96 ±0.06
0.23 ±0.013
0.74 ±0.09
0.46 ±0.06
0.105 ±0.015
0.20 ±0.02
0.30 ±0.02
0.90 ±0.06
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Eo <«V)

49.30 lO.U
49.S0 ±0.11
50.00 10.12
50.74 10.12
52.31 sO.13
53.07 10.14
54.29 tO.14
SS.19 *Q.O7
55.57 10.07
58.40 tO.06
S8.97 ±0.08
59.72 tO.Oa
60.92 ±0.08
62.55 10.08
63.70 10.09
64.09 10.09
6S.2S 10.09
65.90 10.09
66.94 10.09
68.IS i0.09
70.04 ±0.10
71.35 ±0.10
73.68 ±0.11
75.47 10.11
76.93 ±0.11
80.29 10.12
81.24 10.13
82.99 10.13
84.00 10.13
86.99 10.14
87.70 10.14
89.34 10.15
90.7S ±0.15
92.01 10.15
92.80 10.15
93.26 10.15
94.76 ±0.15
95.15 ±0.15
96.86 ±0.16
97.10 t0.16

0.14 *0.14
0.28 tO.lt
2.97 10.28
7.41 10.S7

12.15 10.87
2.77 10.44

12.38 10.74
0.26 iO.ll
1.94 ±0.15

1.23 ±0.15
2.73 ±0,31

32.00 i2,03
5.22 ±0.63
7.34 10.80

13.92 10.96

3.76 ±0.65
S.12 10.66
3.01 ±0.34
1.18 10.17
0.34 10.17
0.52 10.35

14.38 ±0.53
4.84 10.54
3.97 10.54
3.64 ±0.55
0.73 10.55

12.31 10.56
4.67 ±0.37
1.32 10.38
4.19 ±0.38

2.31 ±1.15
41.91 ±4.06
0.78 ±0.39
2.34 ±0.20
2.95 ±0.98

26.01 ±5.91

THERMAL

J r , CaeV)

92 i 7
113 i!4
108 US
119 114

95 120

85 i 8
102 H5
78 H3

10S H3
93 120

116 US

86 117
87 U2

100 H4

106 H3
103 H9
96 H4
86 i 9

68 t 7
105 H6

79 113

88 t20

99 H5

CROSS SECTIONS

153 _

• 3 "

2gT« C V >

0.02 10.02
0.04 10.02
0.42 10.04
1.04 10.08
1.68 10.12
0.38 10.06
I.68 10.10
0.03S 10.015
0.26 10.02

0.16 10.02
0.36 10.04
4.10 10.26
0.66 10.08
0.92 10.10
1.74 10.12

0.46 10.08
0.62 10.08
0.36 10.04
0.14 10.02
0.04 10.02
0.06 10.04
1.6» 10.06
0.54 *0.06
0.44 10.06
0.40 10.06
0.08 10.06
1.32 10.06
0.52 10.04
0.14 10.04
0.44 10.04

0.24 10.12
4.34 10.42
0.08 ±0.04
0.24 ±0.02
0.30 ±0.10
2.64 ±0.60

154 _

6 3 "
[16 yr]

1500±400 b

0/21

THERMAL CROSS SECTIONS

r , * 40401125 b

155.

[4.65 yr]
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THERMAL CROSS SECTIONS

Isotope

Eul5!

Eu'"
Eu'**
Eu'*'
Eu.Eu'*'
EuIS!.IS3

Eu
Eu
Eu>*«
Eu'*'
Eu
Eu
Eu
Eu
Eu
Eu'*1
Eu.Eu'5'-'"
Eu'*1

Eu'*'
EufEo!SI,l53

Eu
Eu
Eu
EuISl-l5S

Eu1*'
Eu

Measurement

#, activation
activation
depletion
f
local osci.
activation

r

isom. ratio
isom. ratio
diffraction
diffraction
diffraction

pulsed n
activation
l>ile osci.
isom. ratio
isom. ratio

pi le osci.
9,
local osci.
mass spcctrometry
activation

't

Reference

NP/A,172,489(71)
JNE,25,129(7U
CJP.48,1933(70)
7OHELS1KK!,I.65I(7O>
KE,10.25(67)
JIN,29.267I(67)
YF,1,252(65)
PRIVATE COm.(65)
PR/S,137,763(6S)
PR,129,769(63)
PR,126,2262(62)
PR,127,120(62)
PR,124,1648(61)
ADP,7,S0(6t)
NSE,9,132(6I)
NP.20,163(60)
JNE,12,32(60)
KAPL-2000-8,0-16(59)-
KAPL-2000-8,0-16(59)
S8GENEVA, 16,44(58)
AERE-R/n-100(57)
C'P,31,432(53)
•3,83,641(51)
PR,75,1500(49)
PR,72,888(47)
PR.7I,757(47)

Author

Poortaans
Ryves
Hovatt
Verttbnyi
AllMTt
SiM
AnoVeev
Ohno
Tahahashi
XeSsch
Arnold
Mrrcson
Arnold
Hohne
Headows
Hans
Tattersail
Johnson
Koore
Pattenden
CUM* ins
Brochhouse
Ponerance
Hayden
Scran
Sturm
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RESONANCE PARAMETERS

Isotope

£oti"
E u 1 "
Eu
£U«SI
E u ' s i

E u 1 "
Eu'5«
E u 1 "
Eu
E u l s l

Eu' 5 1

£ u ' "
Eu«"
Eu ' 5 '
Eu1 5 3

Eois«
Eu' s ?

E o «5l
Eu 1 - 5

Eu
Eu
Eu
Eu
Eu
Eu1 5 1

Eu
Eu

Entrm
Hiasurttatnlt Rang* («V)

* ,

•V
*t

' t
poUr
polari
* t
9t

• e

* t

•V
* t
» t

» ,

fft

* t

rt
*t

rt
ff.
* t

* »

!.05-98.6
1.73-97.6
th«CMi

0.02S-3.4
0.32-109.9

O.tS7-659
izaeion0.02S-3.<t
iiition 2.4

thtrml
0.32-0.4S

1.055-5.06
1.73-6.87

0.4S7
LW5-9.0
1.76-II.7

2.717-3.710
2.456-3.914
4.85-2/.0
4.B1-24.1
4o8-15.2
thtrnl

0.02S-I.056
0.327-J9.5
0.02S-19.5
0.025-7.4

th*<«»l
0.025-0.S4

Rcfv-tnc*

PRIVATE C«Xt1.<72)
PRIVATE C0mf(721
NP/A.172,489(71)
NP/A,172,489(71)
pfltyATE corn. (70)
PRIVATE CQttt.(70)
PR/B,134,68(64)
PR/B,134,S8(64>
ADP.7,50<6J>
NSE,10,169(61)
PR,114,1577(59)
PRrll4,lS77(S9>
58CENEVA,16.44(58)
0RNL-2204,33(S6)
0RNL-2204,33(S6)
BAP.1.347C5S)
BrtP.l,317(56)
PRIVATE C0rt1.(S6)
PRIVATE COW. (56)
PR,99.IO(5S)
PR.S8,1162<SS)
PR,98,1267(SS)
PR,96,101<i(S4>
PR.93,1292(54)
PR,9S,4S3(S4)
PR.71,757(47)
PR,70,5S7(46)

Author

R»ho
R»hn
PoertMnc
Poortaans
V«rttfenyf
Vcrtabrtyi
Stotovy
Stolovy
Hohtw
Tastan
0<m*nic
Ooaanic
Patttndtn
Harvay
Harvay
Landon
Landon
Ziiwwraan
Zimmermtn
Harvay
Holt
Landon
Sailor
Sailor
Uood
Stura
Borst
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M Gd
THERMAL CR05S SECTIONS

<r1 = 19000± 1OOO b
ac o ( , = 15±2 ftn

RESONANCE PROPERTIES

It
e = 390±10 b

So = 2.0±0.1

152

64Gd

I" = 0*

THERMAL CROSS SECTIONS

<r- = 1100±100 b
<r« = 7 mb

RESONflNCE PROPERTIES

IT = 3000±300 b
<D> = 15*2 eV
50 = 1.6H.8

RESONflNCE PARAMETERS

ZAbn = 0.2 = 6187±8 keV

Eo CeV)

3.31±0.01
8.00±0.06
12.35±0.07
21.2 ±0.2
36.86*0.05
39.3 ±0.1
12.7 ±0.1
71.3 ±0.2
85.1 ±0.2
92.1 ±0.2
100.0 ±0.1
121.0 ±0.1
110 ±0.1
185.2 ±0.6
202 ±1
223 ±1
231 ±1
238 ±1
252 ±1.5
293 ±1.5

rn CmeV)

0.018± 0.006
0.92
2.2
0.69
83.8
38.9
3.1
55.2
3.6

160
90
7.5

121
105
200
300
100

± 0.03
± 0.2
* 0.23
± 6.7
± 3.1
± 0.6
±12.9
± 0.5
±37

±15
±30
±13
±90
±10

56
58

16
62

CmeV)

±12
±17

±21
±10

r° CmeV)

0.010±0.003
0.03
0.62
0.15
13.8
6.2
0.17
6.1
0.39
16.6
0.9
0.7
10.5
7.7
11
20
6.6

±0.01
±0.06
±0.05
±1.0
±0.5
±0.09
±1.5
±0.06
±3.8

±1.3
±2.2 !
±3
±6
±2.6

There is a discrepancy between the measured and the calculated
absorption resonance integrals.
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154

64Gd

Eo CeV)

808.7 ±0.6
811.9 ±0.6
836.3 ±0.3
84S.3 ±0.3
859.0 ±0.4
897.4 ±0.4
910.6 ±0.4
916.9 ±0.4
966.7 ±0.4
985.5 ±0.4

r.
195
75
540
370
265
310
63
405
275
157

, (meV)

±30
±20
±70
±50
±40
±40
* 9
±50
±40
±28

Tt (neV)

95 ±15

104 ±15
96 ±15
97 ±15
92 ±12
84 ±13
98 ±10
105 ±10
83 ±14

n

6.9
2.6
18.7
12.7
9.0
10.3
2.1
13.4
8.5
5.0

(meV)

±1.1
±0.7
±2.4
±1.7
±1.4
±1.3
±0.3
±1.6
±1.3
±0.9

155

64Gd

1" = 3/2-

THERMAL CROSS SECTIONS

<rT = 61000*500 b
cr.e = 60 b
<r. < 0.007 mb C l 5 2 Sm 0 < ]
<r. = 0.015±0.002 mb
«r. = 0.067*0.005 mb C lS2Sm11<]

RESONANCE PROPERTIES

1/ = 1550±50 b
R' = 6.7±1.5 fm
<D> = 1.8±0.3 eV
So = 2.3±0.2

RESONANCE PARAMETERS

«Abn =14.9 8535.4±0.8 keV

<eV) T (meV) 2gPn Cn.eV)

0.0268±0.0002
2.008 ±0.010
2.568 ±0.013
3.616 ±0.006
6.30 ±0.02

±0.01
±0.01
±0.01
±0.01
±0.01
±0.02
±0.02
±0.04
±0.04
±0.05
±0.05
±0.06

108 ±1

7.75
10.01
11.53
11.99
14.51
17.77
19.92
21.03
23.67
27.57
29.58
30.10

0.1301
O.280±
2.18 ±
0.033±
2.50
1.30
0.22
0.47
1.20
2.4
0.48
5.4
19.0
3.9
0.84
5.0
13

0.002
0.003
0.02
0.002
0.15
0.05
0.02
0.03
0.05
0.2
0.03
0.4
1.2
0.1
0.02
0.4
3

2
1
1

2
2
2
1
2

2
2
2
2
1
2
2

108 ± 1
110 ± 1
111 ± 1
130 ±17

125 ± 4

103 ±10
120 ±25
104 ±16
98 ± 6
120 ±15
125 ±20
108 ±22
100 ±11

0.794±0.012
0.198*0.002
1.36 ±0.01
0.017*0.001
0.996*0.060
0.467*0.016
0.070*0.006
0.14 ±0.01
0.35 ±0.01
0.63 ±0.05
0.11 ±0.01
1.21 ±0.09
4.14 ±0.26
0.80 ±0.02
0.16 ±0.04
0.92 ±0.07
2.4 ±0.5

L !

L !

64-3 0/24
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64 Gd

(eV) (neV) <meV> 2gT°

133.0
133.8
131.7
137.8
110.9
115.6
116.9
118.2
119.6
150.1
152.2
151.0
156.3
160.1
161.6
168.3
170.3
171.1
173.5
175.5
178.0
180.3
183.3

*0.2
±0.2
40.2
±0.2
tO.2
±0.2
i0.2
tO.3
±0.2
tO.2
«0,2
tO. 2
*0.2
tO.2
t0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.3
±0.3

2.8
2.9
1.1

16.0
1.3
7.7
1.7
3.5

25.0
31
5.9
1.1
9.6

13.0
22.0
22.6
10.8
11.5
11
2.6
7.3

10.5
8.0

±
±
i
t
t
t
t
±
±

0.1
0.5
0.2
1.5
0.2
0.7
0.6
0.5
7.2

±11
t
t
t
t
±
±
t
t
t
t
±
t
t

0.5
0.2
0.8
1.3
2.5
2.1
1.5
1.6
6
0.3
0.7
1.1
0.8

110 ±29

0.21 ±0.01
0.25 ±0.01
0.10 ±0.02
1.1 ±0.1
0.11 ±0.02
0.61 ±0.06
0.39 ±0.05
0.29 ±0.01
2.01 ±0.59
2.5 ±0.9
0.18 ±0.01
0.11 ±0.02
0.77 ±0.06
1.03 ±0.10
1.73 ±0.20
1.71 ±0.18
0.83 ±0.12
0.88 ±0.12
3.11 ±0.16
0.20 ±0.02
0.55 ±0.05
0.78 ±0.08
0.59 ±0.06

64-5 D/28



THERMAL CROSS SEC.IONS

<rT = 1.5*1.2 b

RESONANCE PROPERTIES

156

64Gd

I" = 0*

E o CeV)

33.23±0.01
151.2
198.1
201.6
202.1
211.0
310
377
161
177.0
515.0
707
711
732
796
823
815
856
900
982
1035
1051
1091
1113
1185
1239
1251
1318
1339
1392
1127

±0.1
±0.5
±0.5
*2.6
±0.7
±1
±1
±1
±1.0
±1.5
±2
±2
±2
±2.5
±3
±3
±3
±3
*1
*1
±1
±1
±1.5
±5
±5
*5
±6
±6
±6
±6

R'' «
<0> =

So •

RESONANCE

r

11
11
270
17
286
3
20
225
117

no120
120
120
325
93

1000
350
2!
390
185
30
19
15
913
230

se59
172
201

XAbn

„ CmeV)

.6± 2.0

.7± 1.9

.1

t 32
t 6
t 35.00
t 0.5
t 3
t 23
t 31
t 13
± 10

±108
± 31
±290
±115
* 3
±150
± 56
± 6
± 10
± 3
±203
± 70

± 11
± 53

95±5 b
8.1*0.7 fm
17±1 eV
1.8±0.6

PARAMETERS

= 20.6

Tt CmeV)

90 ±10

70 ±11

91 ±15
97 ±15

79 ±16

Sn * 6359.8±0.6 k«V

r» CmeV)

2.53± 0.35
3.1 ± 0.1
19.2 ± 2.3
1.2 * 0.1
18.7 ± 2.500
0.20± 0.03
1.1 ± 0.2

11.6 ± 1.2
5.5 ± 1.6
5.01± 0.56
5.29± 1.76
15.8
15.7
12.0 ± 1.0
3.3 ± 1.1

35 ±10
12.0 * 1.0
0.72± 0.10
13.0 ± 5.0
5.9 ± 1.8
0.91± 0.19
1.5 ± 0.3
0.15* 0.09

27 ± 6
6.7 ± 2.0

1.6
1.6
1.6 * 1.1
5.1 ± 1.1

D/29 64-6
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64Gd
THERMAL CROSS SECTIONS

I" = 3/2-

Eo (eV)

0.0311±0.002
2.825

16.21
16.77
20.56
21.65
23.33
25.10
10.17
11.22
18.60
58.38
66.65
81.18
82.30
87.16
96.59

100.2
105.3
107.7
110.5
115.1
121.0
138.7
139.3
113.7
118.1
156.8
165.5
168.6
16S.5
171.1
178.7
181.9
191.1

±0.015
±0.03
±0.06
±0.01
±0.01
±0.01
±0.01
±0.09
±0.10
±0.11
±0.08
±0.15
±0.15
±0.15
±0.15
±0.15
±0.1
±0.1
±0.1
±0.1
±0.1
±0.1
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.2
±0.3
±0.3
±0.3
±0.1

2grB

0.59

•V =

9 <

*•« <

RESONANCE

I - c -
R =
<0> *
So =

RESONANCE

2510001200G
1011 b
0.5 «b t I S

b

0.05 nb I I M 5 » 2 * )

PROPERTIES

730120 b
1.9H.3 fm
5.6±0.7 «V
2.3±0.2

PARAMETERS

Xfton = 1 5 . 7

CrneV)

t 0.01
0.131± 0.001
0.3

16.0
13.8
0.17
0.59
2.3
0.98 •

11.2
30.0 :

t 0.1
t 1.0
t 1.0
t 0.06
t 0.05
t 0.1
t 0.01
t 0.6
t 1.8

35 ± 3
11.0 1
15.0
7.7 i

12.7 .
15.2 :
35 i
13 a
7.0 t

53 i

t 0.7
t 0.9
t 0.5
t 0.8
t 0.8
t 3
t 8
t 0.8
t 8

21 ± 2
165 ±15
62 ±15
7.5 ± 0.8

75.0 ±10.0
18.0 ± 3.6
21.7 it 1.8
25.7 ± 1.8
2.5 1 0.1
1.1 i

30 i
t 0.3
t 5

20.0 ± 1.0
22.0 ± 1.3
21.0 ± 2.0

J

2
2

1

2
2
1
1
1

2
2
1
2

1
2

2
1

2

1
2
2

sn

l \ (meV)
T

108 i 1
97 i 1

77 ± 5
88 ± 5

111 ±23
122 ±31
85 ±13

110 120
91 i 8
90 i 1

100 i 5
67 ±12

108 ±35

128 ±18

81 ±19
70 ±10

85 HO
112 ±21
87 i 6
86 120

100 ±30

115 ±17

= 7936.8±0.8 kcV

2gT° <««V>

3.33 ±0.06
0.25610.003
0.07H0.025
3.9 ±0.3
3.01 ±0.02
0.10 ±0.01
0.12 ±0.01
0.16 ±0.02
0.16 10.06
1.68 10.09
1.3 ±0.3
1.6 ±0.1
1.35 ±0.09
1.66 ±0.10
0.85 ±0.06
1.36 ±0.09
1.55 ±0.08
3.5 ±0.3
1.2 10.8
0.68 10.08
5.01 10.08
2.2 ±0.2

15.0 ±1.1
5.3 ±1.3
0.61 ±0.07
6.26 10.83
1.18 10.30
1.97 10.11
2.00 ±0.11
0.19 ±0.03
0.31 ±0.02
2.29 ±0.38
1.50 10.08
1.62 ±0.10
1.52 ±0.15

64-7 D/30
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2gTn

195.6
204.2
206.9
208.9
218.4
222.4
229.7
240.9
244.6
248.2
250.2
255.0
260.1
265.8
268.2
281.8
287.6
290.8
293.7
300.9
306.4

tO. 3
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.5
±0.5
±0.5
±0.6
±0.6
±0.6
±0.6
±0.7
±0.7
±0.7
±0.7
±0.8
±0.8
±0.8

57
8.0
1.7

140
6.7
5.0
10.0
190
3.3
12.0 :
4.3 :
2.7 i
16.1 i
8.0 i
13.1 i
47 i
17.0 i
49 i
46 i

± 7
t 0.9
± 0.3
±20
t 0.6
t 3.0
t 1.2
t20
t 1.1
t 1.2
i 0.6
t 0.5
t 1.6
i 0.8
t 1.8
t 8
t 1.7
i 7
t 7

40 ±10
3.5 it 0.5

106 ±46 4.1
0.S6
0.12
9.69
0.45
0.34
0.66
12.2
0.21
0.76
0.27
0.17
1.0
0.49
0.80
2.8
1.0
2.9
2.7
2.3
0.2

±0.5
±0.06
±0.02
±1.38
±0.04
±0.20
±0.08
±1.3
±0.07
±0.08
±0.04
±0.03
±0.1
±0.05
±0.11
±0.5
±0.1
±0.4
±0.4
±0.6
±0.03

THERMAL CROSS SECTIONS

<rr = 2.5±0.5 b

RESONANCE PROPERTIES

158

64 Gd

I" = 0*

Eo <eV>

22.3010.02
101.1 ±0.1
242.7 ±0.2
277.2 ±0.2
344.6 ±0.3
409.1 ±0.4
503.3 ±0.3
588.5 ±0.3
692.9 ±0.4
847.3 ±0.5

IV =

R' =
<D> =

So =

RESONANCE

Pn

Xftbn

CmeV)

6.0± 0.6
1.0± 0.2

60 =
18 :
155 t
265 i
270 J

56 i
750 i

t 10
k 2
t 15
t 20
t 20
t 6
t 100

1600 ± 200

61 ±6 b
6.5H.0 fm
86±4 eV
1.5±0.2

PARAMETERS

= 24.7

Tt (meV)

96 ±10

105 ±12

93 * 8
100 ±10
105 ±10
112 ±14
95 ±10
107 ±12

Sn = 7930.713.3 keV

r° <meV>

1.271 0.13
O.lOi 0.02
3.9 i 0.8
1.1 i 0.1
8.351 0.81
13.1 i 1.0
12.0 i 0.9
2.3 i 0.3

28.5 ± 3.6
55.0 i 6.9

D/31 64-8
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64Gd

Eo CeV) <meV) (meV) (meV)

7840.9*3.8
8305.5*4.2
8465.3*4.3
8693.7*4.4
9095.6*4.S
95!8.4*S.l
9662.4*S.2

3100 .
3200 ;
2500 =
2700 i
3700 t
2400 i
2200 i

t 750
t 750
t 600
t 650
t 900
i 600
: 550

35.0
35.1
27.1
29.0
38.6
24.6
22.4

±

±
*
*

*

8.S
8.2
6.5
7.0
9.4
6.2
5.6

THERMAL CROSS SECTIONS

<ry = 31000*12000 b

161
Gd64'

[3.7 min]

D/35 64-12



THERMAL CROSS 5ECTI0N5

Isotope Measurement Reference Author

Gd160

GdI52.1S8
54.156

G d

G d 1 S "
Gd'61

Gd l 5 S

Gdl5S.IS7
Gd
GdIS1,l56
Gd'61

GdIS6

gjlS2.151.155.lS7

GdIS1,lS6
Gd
Gd
Gd
Gdl5B,l60

GdlS5.1S7

Gd!SS,lS7

Gd
GdlS8

Gdiss,is?

Gd.Gd'"-157

GdlSS.lS7

Gd>GdISS.157
Gd
Gd
Gd
Gd
Gd

GdVSS.lS7

Gd15B.I60
Gd 1 6 0

Gd15S.IS7
Gd158

Gd

diffraction
activation
mass spectrometry
isom. ratio
activation

local osci.
mass spectrometry
act i vat i on
miss spectrometry

mass spectrometry

<rt pile osc i.
diffraction
activation
alpha emission
<rr(spectra)
pulsed n
activation

pile osc i«
mass spectrometry

pile osc i.
pile osc i.
I oca I osc i.
pile osci.
pile osci.
mass spectrometry
activation
activation
mass spectrometry
activation

PR/B,5,997(72)
JIN,34,2699(72)
JM5.6,435(71)
0A/B,31,7511(71)
NP/A,142,834(70)
NP/A,129,571(69)
PRIVATE C0MM.(68)
ZFK-132,18(67)
AE,22,133(67)
PR,153,1310(67)
APA,23,64(66)
YF,1,252(65)
0RNL-3832,7(65)
RSI,36,8B7(65)
NUK,6,245(6!()
JAP,35,1045(64)
NP,11,372(63)
PL,1,289(62)
IZV.26,1118(62)
NSE,9,132(61)
NSE,8,378(60)
NSE,8,183(60)
AERE-R/R-2516(59)
PR,115,121(59)
58GENEVA,16,44(58)
AERE-R/R-2459(58)
AERE-R/M-100(57)
PR,83,611(51)
PP5/A.63,1175(50)
PR,80,312(50)
PR,79,271(50)
PR,75,1276(19)
ANL-1237,64(491
PR,71,745(47)
PR,72,888(47)
PR,71,757(47)

Moon
Ste i nnes
Oobrozemsky
Kime
Chang
Beg5*
Ohno
Fahrmann
Grishanin
Uah1gren
Lugmair
Andreev
Lantz
Rustad
Soko1owsk i
Uill
Manga 1
Che i fetz
Groshev
Meadows
Lyon
Moller
Jowitt
Lou
Pattenden
Tattersal1
Cumm i ns
Pomerance
Colmer
Harris
Inghran
Butement
Der Mateosian
Lapp
Seren
Sturm

L

L
64-13 D/36



RE50NANCE PARAMETERS

Isotope

G d l s "
G d I S 8

Gd 1 6 0

Gd
G d t s s

Gd1 S 7

G d l s s

G d l 5 ?

Gd
G d l 5 S

Gd I S 7

Gd
G d 1 "
Gd l s "
Gd ' 5 S

Gd1 S 6

Gd l S 7

Gd' S 8

Gd 1 6 0

Gd
Gd 1 5 5

Gd 1 5 6

Gd 1 5 7

Gd l S B

Gd 1 6 0

G d l s s

Gd1 S 7

G d 1 "
Gd1 5"
Gd 1 5 2

Gd1 5"
Gd
Gd
Gd 1 5 5

G d I S 6

Gd 1 5 7

Gd 1 5 8

Gd
G d l 5 S

Gd
GdISS.lS7
Gd l 5 S

Gd' S 7

Gd
Gd,Gd I S S > 1 S 7

G d t G d !55 .1S7
Gd
Gd
Gd

Energy
Measurement Range (eV)

<rt 11.6-986
<rt 22.3-9980
«rt 222-9852
fs«rr( spectra) 2-211
?,«y(spectra) 2-93
«rt0"y(spectra) 16-211
o-y(spectra) 0.03-62.9
a-y(spectra) 0.03-116
<rr 1000-750000
<rt<Ty<ry(Sl) 3-183
6-tffy<ry(SI) 3-181
<rt 6 .3 -18 .7
»t<ry 8-293
<rt<rr 11-221
<rto-y 6.3-183
<rto-y 33-1091
<rt«-y 16-306
<rt(Ty 22-2338
v ^ 222-2656
<rt 2-2680
ct 2-69
<rt 33-816
<rt 0.2-185
<rt 22-917
<rt 223-2680
<rt 0.03-85
<rt 0.03-218
<rt 3.3-93.5
<rt 9.1-118
<rt 3.3-93.5
<rt 9.1-118
?, 17.1
polarization 0.03-2.8
<rt 2-70
<rt 33-350
<rt 2.8-160
<rt 22.2
polarization 0.03-6.3
<rr 2-11
<rt 0.033
o-y( spectra) 0.025
<r, 0.027
<rt 0.031
cry?. 6.1-81
<rt 2.1-19
ov 2.1-19
<rt 0-0.2

o-t 0.011

Reference

BAP,17,580(72)+
BAP,17,580(72)+
BAP,17,580(72)+
NP/A,115,519(70)
NP/A,115,519(70)
NP/A,115,519(70)
ZET,58,156(70)
ZET,S8,156(70)
NP/A,116,337(70)
NP/A,116,337(70)
NP/A,116,337(70)
NP/A,132,129(69)
YF,9,897(69)
YF,9,897(69)
YF,9,897(69)
YF,9,887(69)
YF,9,897(69)
YF,9,897(69)
YF,9,897(69)
PR,180,1130(69)
PR,180,1130(69)
PR,180,1130(69)
PR,180,1130(69)
PR,180,1130(69)
PR,180,1130(69)
CEA-N-1119(69)
CEA-N-1119(69)
UFZ,11,517(69)
UFZ,11,517(69)
UFZ,13,2083(68)
UFZ,13,2083(68)
NP/A,97,657(67)
PR/B,138,1361(65)
BAP,9,133(61)+
BAP,9,133(61)+
BAP,9,133(61)+
BAP,9,133(61)+
PR/B,131,68(61)
ANL-6589(62)
AP,7,50(61)
60KING5TON,573(60)
N5E,8,183(60)
N5E,8,183(60)
NP,5,291(56)
BAP,2,12(57)
100-16373(57)
Pfi,72,585(17>
PR.71,757(17)
PR,70,557(16)

Author

Rahn
Rahn
Rahn
Asghar
Asghar
Asghar
Dane 1yan
Dane 1yan
Fr i esenhahn
Friesenhahn
Friesenhahn
Julten
Karzhavina
Karzhav i na
Karzhavlna
Karzhavina
Karzhavina
Karzhavina
Karzhavina
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Ribon
Ribon
Vertebnyi
Vertebny i
Vertebnyi
Vertebnyi
Poortmans
Shore
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Stolovy
Carpenter
Hohne
Bartho1omew
Mo H e r
Mo H e r
Bowey
S i mpson
Simpson
B r i l l
Sturm
Borst

D/37 64-14
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65Tb
THERMAL CROSS SECTIONS

<r~ = 25.S±1.1 b
9. = 20±2 b

a*oh = 7.56±0.20 ft.

RESONANCE PROPERTIES

r * 3/2*

Eo <eV>

3.35±0.01
4.99±0.02
11.14±0.04
14.38i0.06
21.2 ±0.2
21.5 ±0.2
27.6 ±0.2
33.S ±0.2
13.7 ±0.3
46.2 ±0.3
50.4 ±0.4
51.6 10.2
51.3 10.1
57.3 ±0.3
58.7 ±0.5
61.9 ±0.6
66.8 ±0.3
71.0 ±0.7
76.1 ±0.7
77.5 ±0.7
88.8 ±0.5
90.8 ±1.0
97.5 ±1.0
108.7 ±1.0
113.3 ±1.0

r
80

95

95

80
99
100

99

106
85
86

122
138
116

(meV)

±10

± 6

±10

± 8
± 1
± 1

± 7

i

i

i

t 5
t 1
t 7

i 6
t 8
t 1

I-
R'
<0
So

= 130±10
= 8.3±0.8

> = 1.2±0.6
= 1.2±0.3

b
fm
eV

RESONANCE PARAMETERS

2aT«
0.12

tftbn = 100

(meV)

±0.04
0.061±0.006
9.8
0.20
2.1
5.5
0.92
3.5
6.0
13.9
2.6
1.08
0.6
1.32
1.7

11.6
2.i
16
6.1
7.2
3.6
7.9

29.3
27
12.0

±0.1
±0.05
±0.2
±0.1
±0.10
±0.4
±0.2
±0.6
±0.6
±0.11
±0.1
±0.14
±0.3
±0.8
±0.2
±1
±0.6
±0.7
±0.4
±0.6
±1.5
*2
±1.5

J

2
1
2

2

2
2

2

1
1

1
1
1

rt

80

87

91

76
94
89

90

90
76
78

93
102
90

5n

(meV)

±10

i 6

±10

± 8
± 1
1 4

± 7

± 5
± 4
± 7

i 5
± 7
± 3

= 6381,8±1.4 keV

2gT° C«eV)

0.23 ±0.03
0.02710.003
2.9 ±0.1
0.054±0.013
0.46 ±0.05
1.11 ±0.08
0.175*0.019
0.60 ±0.08
0.91 ±0.04
2.00 ±0.15
0.37 ±0.09
0.15 ±0.02
0.08U0.01
0.176±0.019
0.22 ±0.04
1.11 ±0.09
0.29 ±0.03
1.86 ±0.01
0.75 ±0.08
0.083±0.008
0.38 ±0.04
0.83 ±0.08
3.00 ±0.15
2.6 ±0.2
4.00 ±0.15

Note- Resonance parameters contribute 340 b to the
absorption resonance integral.

160
Tb65

[72.3 day] THERMAL CROSS SECTIONS

<r, * 525±100 b
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THERMAL CROSS SECTIONS

Isotope

Tb I S 9

To 1 5 9

Tb I S 9

Tb 1 S 9

Tb I S 9

Tb i s s

Tb I S 9

Tbl60
Tb I S 9

Tb 1 5 9

Isotope

Tb 1 5 9

Tb 1 5 9

Tb 1 5 9

Tb 1 5 9

Tb 1 5 9

Tb l S 9

Measurement

diffraction

't

'i
activation
activation
diffraction
diffraction
activation
pile osci.
act i vat i on

Reference

JP/C,S,2B87(72)
AKE,16.49(70)
N1M,86,B3(7O>
70HEISINKI,2,589(70)
JIN,29,2155(67)
PR.131,1518(63)
JCP,35,1950(61)
JCP.25,502(55)
PR,e3,61K51)
ZN,1,179(46)

RESONANCE PARAMETERS

Measurement

polarization

<rt
«t

Energy
Range CeV)

3.3
2*»-113

3.3-11.1
3.3-90.6
3.3-1S6
3.3-11.4

Reference

PRIVATE COWI.(71)
6SANTUERP,65(65)
PHY,30,713(64)
Z£T,47,43(64)
PH,99,10(55)
PR,96,1014(51)

fluthor

Toffield
Knorr
Malik
Ricabarra
ftlstad
PelCher
ntoj i
Smith
Pomerance
Bothe

Author

Cansoy
Asghar
Postna
Uang
Harvey
Sailor
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THERMAL CROSS SECTIONS

156

0*

(ry = 930*20 b
f. = 100*10 b
<rp.e = 28 b
<£ = 1030*25 b
a e o h = 16.9*0.1 fm

RESONANCE PROPERTIES

I- = 1600*100 b
So = 2.0*0.5

THERMAL CROSS SECTIONS

<rr = 33*3 b
ru < 9 mb

RESONANCE PROPERTIES

IT = 960*80 b

RESONANCE PARAMETERS

ZAbn = 0.06 6975*7 keV

Eo (eV)

2.15*0.02
15.2*0.1
17.1±0.1
19.6*0.1
21.5*0.2
29.3*0.3

Tn (meV)

0.20
1.6 *0.7
0.32*0.20
9.0 ±2.0

-2.1
-8.7

r|J <meV>

0.11
1.2 *0.2
0.08*0.05
2.1 ±0.5

-0.18
-1.6

Eo

36.0
16.9
52
66.6
85.5
90.9

(eV)

*0.3
±0.5
*0.6
±0.6
±1.2
*1.1

rn <»eV)

-9.0
-H.0
-16
-51
-15
-12

-1.5
-2.0
-2.0
-6.5
-1.7
-1.0

66-1
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THERMAL CROSS SECTIONS

«T- = 43*6 b
<r« < 6 mb

RESONANCE PROPERTIES

l r « 120*20 b

RESONANCE PARAMETERS

I" = 0* ZAbn = 0.10 S n = 6826*6 keV

E o (eV) rn CmeV) r° CneV)

"38 * 1 ^22 ^ 6
45.6* 0.5 -39 -5.7
»86.0* 1.5 -81 -8.7

* Isotopic identification uncertain
* Isotopic identification uncertain, level may belong to Dy-161

160

THERMAL CROSS SECTJONS

I" = 0*

Eo (eV)

1.88*0.02
10.4 £0.1
20.5 *0.1
85.0 *1.3

<rt = 61*6 b
<rK < 0.3 nb
»eoh " 6.7*0.4 fm

RESONANCE PROPERTIES

Iv = 1160*130 b

RESONANCE PARAMETERS

ZAbn = 2.3

Tn (meV) rt (ineV)

0.4*0.2 100 *20
19.3*3.0 100 *20

-25
-93

Sn = 6451.1*2.0 keV

r» (meV)

0.30*0.15
5.9 ±0.9
-5.6
-10

0/41 66-2



161

1" = 5/2*

Eo (eV)

-2.38
2.72±0.02
3.68*0.03
4.3410.05
7.71*0.12
10.t0i0.19
10.88i0.20
12.65i0.20
14.3210.20
16.8 10.3
16.5 10.3
20.23i0.08
25.0810.12
28.8410.14
29.7310.14
35.5010.19
37.6410.21
38.38iO.21
43.02i0.26
44.8510.30
50.8 10.4

51.8 10.4
54.9 10.4
59.1 10.5
61.1 10.5
63.3 10.5
66.4 10.5
72.3 10.6
76.5 10.6
/9.4 10.7
81.8 10.7
84.6 10.7
88.3 1O.8
92.5 1O.8
94.4 10.8

THERMAL CROSS SECTIONS

<rT = 565130 b
f, = 22H b
<rn < 0.03 mb
»eoh = 10.3±0.4 fm

RESONANCE PROPERTIES

Iy = 1060±80 b
R' = 8.9±0.8 fm
<D> = 2.9±0.3 eV
So = 1.9±0.2

RESONANCE PARAMETERS

ZAbn = 18.9

CmeV) CmeV)

0.651
1.781
1.0 i
0.601
1.3 ±
0.4 i
0.131
5.6
7.7
8.0
1.0
1.2
2.7
0.741
3.0 *
11.2 i
11.4 i
13.0 i
12.0 i
7.9 t
10.5
10.2
12.1
7.2
5.0
1.3 i
6.5 i
7.4
0.5
3.6
12.9
11.3
12.0
4.9 i

0.07
0.16
0.2
0.12
0.3
0.1
0.0
0.6
1.3
0.9
0.2
0.1
0.2
0.11
0.4
1.6
1.6
2.0
1.1
2.0
2.0
1.3
1.1
0.8
0.7
0.6
0.8
0.7
0.1
0.4
1.5
1.4
3.0
1.5

(110)

150 130
93 122

= 8194.912.5 keV

CmeV)

13.6
0.39 10.04
0.9281 .009
0.48 10.10
0.22 ±0.04
0.40 10.09
0.12 10.03
0.03710.006
1.48 ±0.16
1.88 10.32
1.86 10.21
0.22 10.04
0.24 10.02
0.50 ±0.04
0.14 10.02
0.50 ±0.07
1.83 ±0.03
1.84 10.26
1.98 10.30
.79 ±0.16
.11 10.28
.46 ±0.28
.38 10.18
.S7 10.14

0.92 10.10
0.62 ±0.09
0.16 10.07
0.76 ±0.09
0.64 10.08
0.06 ±0.01
0.40 ±0.04
1.4 10.2
1.2 10.2
1.25 10.31
0.5 i0.2

r

i'

L
i
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161-

Dy66

Isotopic assignment uncertain.

1./
0.9
1.0
1.0
4.6
1.03
6.8
0.6
1.9

±0.3
±0.1
±0.2
*0.2
±2.3
±0.26
±1.0
±0.1
±0.4

162

66

Eo <eV) 2gr o CmeV) J T , (meV) 2gr° (meV)

100.7 ±1.0 17.1 ± 3.1
104.5 ±1.0 9.2 ± 1.5
109.9 ±1.1 10.9 ± 2.2
111.9 ±1.1 11.0 ± 2.2
117.0 ±1.2 11.1 ± 2.8
119.7 ±1.2 11.3 ± 2.8
123.7 ±1.2 76 ±19
130.4 ±1.4 6.8 ± 1.6
137.6 ±1.5 22.3 ± 4.4

THERMAL CROSS SECTIONS

<ry = 180±20 b
?„ = 2.5±0.8 b
»coh = -1.4*0.5 fm

RESONANCE PROPERTIES

lr = 2730±270 b
R' = 8.3±0.5 fm
<D> = 7Z±1O eV
50 = 2.0±0.S

RESONANCE PARAMETERS

I" = 0* 2Abn = 25.5 Sn = 6271.7±1.3 keV

Eo

5.
"5.
70.
72.
116.
206.
267
354
409
525
625
683
711
?6<«
661

CeV)

45± 0.02
80* 0.01
55± 0.13
10± 0.14
4 ± 1.2
1 ± 2.7
± 5
± 6
± 7
±11
±14
±17
±17
±19
±23

ro
20.
5.

110
180
6.
23
580
24.
85
92

1410
420
266
850
2550

(meV)

8± 1.7
8± 0.01
± 30
± 50
9± 1.1
± 4
± 70
5± 6.1
± 15
± 23
±280
±160
±100
±260
±500

Ty (meV)

155 ±30

r° CneV)

9.10± 0.72
2.40± 0.04
4.14± 0.27
2.12± 0.28
0.64± 0.10
1.6 ± 0.3

35.5 ± 4.3
1.3 ± 0.3
4.2 ± 0.8
4.0 ± 1.0
56.3 ±11.3
17.0 ± 6.0
10.0 ± 4.0
30.8 ± 6.2
86.9 ±17.0

D/43 66-4
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66
THERMAL CROSS SECTIONS

r = 5/2-

Eo CeV)

-0.517
1.733±0.004
16.23 10.03
19.65 ±0.03
35.79 ±0.04
50.27 ±0.06
55.85 ±0.08
S8.97 ±0.08
66.11 ±0.10
"71.3
•72.3

75.48 ±0.10
78.39 ±0.13
86.30 ±0.14
94.08 ±0.08
105.88 ±0.10
107.18 ±0.18
120.33 i0.12
126.58 ±9.13
127.46 ±0.13
135.31 ±0.14
143.38 ±0.15
144.97 ±0.15
155.02 ±0.17
163.81 ±0.13
177.18 ±0.21
185.09 ±0.22
188.95 ±0.23
202.90 ±0.25
205.26 ±0.26
213.74 ±0.27
224.15 10.30
233.54 10.32
250.55 ±0.18
261.13 ±0.19

<r, =
<f* =
<r <
<r* =
»coh =

RESONANCE

!•* =
R' =
So =

RESONANCE

ZAbn

2gPn (meV)

1.68± 0.01
20.6 i 0.8
0.95± 0.08
6.4 i 1.0
3.5 i 0.4
28 ± 2
80 ± 6
8.8 ± 0.8

2.4 ± 0.2
14 ±2
1.30± 0.36

20 i 2
62 ± 8
28 ± 4
9.8 ± 1.0
17.8 ± 3.0
13.2 ± 2.0
5.6 ± 0.6
15.4
46
86
12.4 i

4.0 i

5.2 i

3.4 i

17.8 i

54 i

t 1.8

t 6

t 8

t 1.4

t 0.8

t 1.0

t 0.6

t 3.0

t 6

6.8 ± 1.0
200 ±24

7.2 ± 1.0
18.2 ± 2.2

106 ±12

130±10 b
9.710.4
0.02 mb
140110 b
5.0±0.4

b

fm

PROPERTIES

2680i150
8.710.7 1
1.910.2

b
Fm

PARAMETERS

= 24.9

J

2
3
3
2
3
3
2
3
2
3
2
2
3
3
3
2
3
3

3
2
2
2
3
3
3
2
2
3
3
2
3
3
3

rr

(100)
101.
107

125
100

120
90

65
85

110

140

110

(meV)

9± 0.8
±15

±12
±10

125
±20

±20
±20

±20

±50

±20

= 7654.7H.3 keV

2gr° (meV)

0.047
1.28 10.01
5.11 ±0.20
0.21 ±0.02

0.49 ±0.06
3.75 ±0.27
10.4 ±0.8
0.98 ±0.10

0.28 ±0.02
1.56 ±0.23
0.14 ±0.01
2.06 10.21
6.03 10.78
2.70 ±0.39
0.89 ±0.09
1.58 ±0.27
1.17 ±0.18
0.48 ±0.05
1.29 ±0.15
3.82 ±0.50
6.91 10.64
0.97 10.11
0.30 10.06
0.38 ±0.07
0.25 ±0.04
1.25 ±0.21
3.7/ *0.42
0.47 ±0.07
13.36 ±1.60
0.47 ±0.07
1.15 ±0.14
6.56 ±0.74 L.
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66

E o (eV) 2gPn CmeV) J r t (meV)

741.69 ±0.44 22 ±~6 0.81 t0.22
747.15 ±0.57 5.2 ± 2.1 0.19 ±0.09
756.05 ±0.46 52 ± 6 65 ±30 1.89 ±0.22
764.30 ±0.60 1/.6 ± 8.0 0.64 ±0.29
769.93 ±0.60 6.2 ± 3.0 0.22 ±0.11
776.55 ±0.61 28 ± 6 1.00 ±0.22
794.40 ±0.63 54 ±12 1.92 ±0.43
809.51 ±0.51 260 ±60 9.14 ±2.11
812.29 ±0.51 50 ±16 1.75 ±0.56
823.04 ±0.52 48 ±16 1.67 ±0.56
830.86 ±0.53 64 ±18 2.91 ±0.62
846.62 ±0.69 12.6 ± 7.0 0.43 ±0.24
851.16 ±0.54 158 ±32 5.42 ±1.10
857.75 ±0.70 60 ±16 2.05 ±0.55
864.92 ±0.56 52 ±16 1.77 ±0.54
873.91 ±0.57 120 ±26 4.06 ±0.95
899.65 ±0.30 180 ±40 6.00 ±1.33
918.71 ±0.31 88 ±10 2.90 ±0.33
929.79 ±0.31 206 ±50 6.76 ±1.64
935.75 ±0.80 38 ±20 1.24 ±0.65
939.49 ±0.32 260 ±80 8.48 ±2.61
949.67 ±0.32 136 ±36 4.41 ±1.17
957.75 ±0.83 36 ±12 1.16 ±0.39
967.35 ±0.84 48 ±16 1.54 ±0.51
972.84 ±0.34 230 ±60 7.37 ±1.92
980.52 ±0.86 13.2 ± 6.0 0.42 ±0.26
996.60 ±0.88 54 ±1S 1.71 ±0.57

Masked by Dy-162 resonances.
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66
THERMAL CROSS SECTIONS

<r, = 2700*75 b
a- = 1700±250 b C7S.4 sec l6SDy"3
<r, = 1000*150 b C2.35 hr l6SDy9J
?, = 347*30 b
aeoh = 49.4*0.5 fm

RESONANCE PROPERTIES

I r = 377*44 b
R' = 7.7*0.8 fm
<D> = 200iW eV
So = 1.210.5

RESONANCE PARAMETERS

XAbn = 28.2 Sn = 5715.t±l.t keV

E

-1
145
450
534
855
1053
1190
1316

o <eV>

.89* 0.04

.4 ± 1.5
± 9
±11
±23
±31
±38
±44

868
45
51
SOO
31
480
620

(meV)

* 40
* 11
± 12
±180
± 11
±160
±330

Ty (meV)

55 ±3
[60]

T« CmeV)

41 ±1
72.0*3.3
2.1*0.5
2.2*0.5
17 ±7
1.0*0.4

i4 *4
23 ±9

165

J
THERMAL CROSS SECTIONS .,„.,

[ z j l nrj

«-t = 3900*300 b

RESONANCE PROPERTIES

l t = 22000*3000 b

0/47 66-8



THERMAL CROSS SECTIONS

Isotope

Qy156,158,161,

Qy160-163

Oy
Qy16l-l6«
Qyl60-161

Qy161

Dy16"
Oy 1 6 2

Dy
0ylB0-161

Oy
Qy16l-163

Dy16"

Oy
Dy16"
Q158,161
Qyl60,161,lE3,

Oy
Dy I 6«
Dy
Oy
Dy16S

Oyl6«

Dy'**

Oy

Measurement

t 6 s activation
mass spectrometry

<rt

vt diffraction
activation
activation
o-y(spectra)
<rt
react i v i ty

<rt
activation
pulsed n
activation
activation

1611 pile osci.
pile osc i•
ratio
5=,
pile osc i•
activation
activation
activation
act i vat i on,rat i o

"t

Reference

PRIVATE COMM.<72>
JM5,6,t35C71>

flKE,16,19(70)
70HEL5INKI,1,651(70)
PR,171,1553(68)
68UftSH,2,1263(68)-
KE,10,307(67)
PR,154,1116(67)
66PflRIS,l,61(66)
IM5E,25,12(66)
PRIVATE C0MM.(65)
flE,16,56(61)
NF.36,512(62)
N5-:,9,132(61)
NSf:,l 1,369(61)
NP,12,261(59)
BfiP,3,337(58)
ftERE-R/M-100(57)
ZN/A.9,115(51)
CJP,31,132(53)
PR,83,61K51)
PR,76,1256(19)
ANL-1010,55(17)
PR,72,88S(17)
ZN,1,190(16)
PR,IB,265(35)

Author

Alstad
Oobrozemsky
Knorr
Vertebnyi
Child
Fabry
Albert
Schult
Bronner
Scov i11e
Ohno
Oanelyan
Manga 1
Meadows
Sher
Sehgal
House
Cummins
Ueber
Brockhouse
Pomerance
Ketelle
Goldhaber
Seren
F1ammersfe1d
Dunn i ng
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RESONANCE PARAMETERS

Energy
Isotope Measurement Range CeV) Reference Author

0y'«
Dy'63

Dy163
Dy163
0yl65
Dy16l
Dy!S3
Dy16l
Dy'«
Dy161

Dy162

0yi63
Dy16*
Dy163

OylBO

0y158

Dy158

Oy'60

Dy
Dy163

Dy163

Dyt6l

Dy162

Oyl63

Dy161

Dy162

Dy163

Dy16"
0y163

Dy16"
0yl6i

D y 1 "
Dy'63

Dy'6"
Dy
Dy

<rt<rr(SI)
o-tVSI)
<ry( spectra)
OyC spectra)
<rr( spectra)

5.45-72.1
1.71-997
16.2-204
16.2-299
16.2-299

polarization 2.72-18.5
polarization 1.71-16.25
polarizationl2.65-16.7
o-y(spectra) 1.7-323
<rt 2.7-138
<rt 5.4-861
<rt 1.7-221
<rt 115-1316
<ry( spectra) 16-112
<rt 1.8-85
<rt 38-271
<rt 38-271
<rt 1.8-85
<rt 1 . 7
<rt 1 .7
f , 1 . 7
<rt 0.022-1
<rt 0.022-1
(rt 0.022-1
<rt 2.72-73.5
<rt 5.36-663
<rt 1.71-94.0
<re 145.5
<rt 1 . 7
<rt 0.001-1.0
«"t 2.7-63.5
<rt 5.4-615
<rt 1.7-91
<rt 146
<rt 2.7-38
(rt 0-19.5

PRIVATE C0MM.C73)
PRIVATE C0MM.C73)
ZET,62,125(72)
72BUD,214(72)
BAP,17,580(72)
2N/A,26,331(71)
ZN/A.26,331(71)
BAP.16,518(71)
BAP,15,519(70)
PR/C,1,1850(70)
PR/C,l,1850(/0)
PR/C,I,1850(70)
PR/C,1,1850(70)
695TUDSVIK.663C69)
UFZ,11,1810(69)
UFZ,11,1810(69)
UFZ,13,2083(68)
UFZ,13,2083(68)
EIR-123(67)
66PARIS,1,61(66)
NP,62,641(65)
AE,16,56(61)
AE,16,56(61)
AE,16,56(64)
BAP,9,133(61)
BAP,9,133(61)
BAP,9,433(64)
BAP,9,433(64)
BAP,7,305(62)
N5E,11,369(61)
BAP,2,42(57)+
BAP,2,42(57)+
BAP,2,42(57)+
BAP,2,42(57)+
PRIVATE C0MM.C56)
PR,96,1014(54)

Liou
Liou
Dane Iyan
Mogbabghab
Slaughter
Brunhart
Brunhart
Rorer
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Dane i yan
Vertebny i
Vertebny i
Vertebnyi
Vertebny i
Brunner
Brunner
CeuIemans
Dane Iyan
Dan:Iyan
Dane Iyan
Mughabghab
Mughabghab
Mughabghab
Mughabghab
Brunhart
Sher
Z i nmerman
Zimmerman
Z i mmerman
Z i mmerman
Pi Icher
5a iI or
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67Ho

7/2"

THERMAL CROSS SECTIONS

66,5*3.3 b
3.S10.5 b [1200 yr ie6Ho")
63.013.3 b 127.2 hr IB«Ho9]
9.4*0.2 b
0.02 mb
23.S b
= 8.510.2 f»

RESONfiNCE PROPERTIES

I. = 700120 b
R' = 7.610.S fm
<D> = 2.710.5 eV
S o « 1.810.2
S, = 1.610.3

RESONANCE PARAMETERS

Zftbn = 100 0.6 kcV

Eo (eV)

Bound level
3.9210.01
8.1610.02
12.75i0.05
18.2010.05
21.1210.05
35.50i0.05
37.3010.05
39.6Si0.05
47.7010.05
51.6010.05
54.40i0.05
64.0 10.1
68.80i0.06
71.8 10.
80.0 10.
83.8 iO.
84.8 lO.
85.8 10.
93.6 lO.
101.9 tO.
106.3 lO.
117.9 iO.
120.6 10.
124.8 10.
126.8 iO.
128.4 10.
139.0 10.
141.3 iO.
149.3 iO.l
151.0 lO.l

2gTo (meV)

2.4 i 0.1
1.641 0.01
11.8 * 0.4
0.841 0.05
0.631 0.Q2
6.3 1 0.3
0.581 0.02
20 * 2
24.3 i 0.4
50.5 1 0.7
3.0 l 0.2

21.0 i 1.0
1.1 l 0.1

20 * 2
1.8 1 0.1
15.2 1 1.0
4.9 * 0.3
32.7 l 2.0
83 * 2
21.5 1 0.3
8.8 1 0.4
11.7 * 0.5
5.4 l 0.4
39.7 * 1.4
18 1 2
28 14
0.281 0.02
1.50* 0.03
2.8 1 0.1
37.1 i 1.5

J

4
3
<t
3
4
3
3
M
3
3
4
q
[4]
i\

4
4
3
3
<f
4
4

4

3

3

85

73

S3
77
85

70
65
74

67

77
74

75

74
85
65

72

T (meV)

i 2

.61 3.5

* 4
i 3
i 2

l 4
t!2
l 4

l 4

i 2
t 3

i 6

i 4
±15
l 5

i 3

2gTS <«V)

1.21 10.005
0.05710.004
3.30 10.11
0.20 10.01
0.13710.004
1.06 10.05
0.09510.003
3.38 10.32
3.52 10.06
7.03 10.10
0.41 10.03
2.63 10.13
0.13 10.01
2.36 £0.24
0.20 10.01
1.66 *0.U
0.53 10.03
3.53 10.22
8.6 10.2
2.13 10.03
0.85 10.04
1.08 *0.05
0.49 10.04
3.5S 10.13
1.6 10.2
2.5 10.4
0.02410.002
0.12610.003
0.23 10.01
3.02 10.12
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67 Ho

Eg («V)

1S2.4 to.
163.2 tO.
164.3 tO.
169.7 tO.
174.6 tO.
180.9 tO.
187.9 40.
188.8 40.
192.6 40.
194.7 ±0.1
195.3 40.1

2gTo (-.V)

1 1.5 4 0.1
1 3.9 4 0.2
1 16.4 4 0.9
1 20.3 4 O.S
1 4.8 4 0.3
1 34.8 t 0.7

1.0 t 0.2
18.7 t 0.7
9.3 t O.S
0.7 t 0.1
3.3 ± 0.3

202.3 ±0.2 80 t S
204.9 40.9 10.6 t 0.6
214.7 40.2
220.7 i0.2
225.9 40.2
230.0 tO.2
232.7 ±0.2
235.9 ±0.2
239.5 i0.2
254.5 ±0.2
261.1 i0.2
264.3 ±0.2
272.6 i0.2
274.1 i0.2
277.0 tO.2
280.9 40.2
287.5 ±0.3
290.9 i0.3
291.6 i0.3
297.0 10.3
300.1 i0.3
306.6 40.3
313.0 ±0.3
320.0 tO.3
323.8 40.3
327.6 40.3
329.1 40.3
331.4 10.3
332.2 ±0.3
339.6 i0.3
341.8 ±0.3
350.2 ±0.3
351.5 40.3
351.3 40.3
354.0 40.3
358.9 40.3
366.6 40.3
371.0 40.3
374.7 ±0.3
375.1 40.3
379.6 40.3

> 53.0 4 1.4
' 29.0 4 2.0

0.9 4 0.1
10.4 ± O.S
8.4 4 0.3
1.3 4 0.2

' 30.0 4 2.0
137.0 4 5.0
35.4 4 2.0
2.0 t 0.3
6.8 4 2.0

25.5 4 1.5
14.0 4 0.7
17.0 4 0.8
11.2 t 0.5
7.7 4 0.5

19.3 4 1.2
12.2 t 0.6

112 ± 6
S.O 4 0.2

15.7 ± 0.9
15.2 t 0.7
59 4 3
5.6 4 0.2
2.9 4 0.2

26.8 t 3.0
25.0 4 2.0

193.0 4 8.0
14.6 t 0.8
63.5 t 4.5

135.0 4 9.0
10.0 4 2.0
28.8 4 2.0
6.9 4 0.3

27.1 4 1.0
0.90t 0.20

63.8 * 3.0
1.0 4 0.2
1.7 t 0.2

J

C4]
CO

C4J

C4]

(3)

143

«*,

60

75

76

75
90

84

77

(MV>

4 3

t 5

4 3

4 3
410

4 5

4E0

2gT0 CV)

1.2 40.01
0.31 40.02
1.28 40.07
1.S6 40.04
0.36 40.02
2.56 40.05
0.07 40.02
1.36 40.05
0.67 40.04
0.05 40.01
0.24 40.02
5.6 40.4
0.74 40.04
3.62 40.10
1.95 40.14
0.06 40.01
0.69 40.03
0.55 40.02
0.08540.013
1.94 40.13
8.59 40.31
2.19 40.13
0.12 40.02
0.41 40.12
1.S4 40.09
0.84 40.04
1.01 40.05
0.66 40.03
0.45 40.03
1.13 40.07
7.08 40.04
6.46 40.35
0.34 40.01
0.89 40.05
0.85 40.04
3.3 40.2
0.31 40.01
0.16 40.01
1.47 40.16
1.37 40.11

10.5 40.4
0.79 40.04
3.39 40.24
7.20 40.48
0.53 40.11
1.53 40.11
0.3S 40.0!
1.42 40.05
0,07 40.01
3.30 40.15
0.05 40.01
0.0874Q.010
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67 Ho

Eo C*V) (-.V)

384.6
386.0
388.8
401.2
405.2
407.8
409.7
413.5
415.0
416.7
422.6
430.3
433.7
436.3
438.3
443.0
445.8
450.8
454.7
461.2
464.9
467.5
475.1
479.6
485.4
487.6
494.1
495.2
505.8
511.1
515.1
520.1
521.6
528.5
534.4
536.0
538.9
541.0
543.4
552.5
555.1
559.1
560.6
563.5
570.0
S78.3
S81.4
584.6
590.3
592.2
596.5
605.6

±0.3
±0.0
±0.4
i0.4
tO. 4
±0.4
±0.4
10.4
10.4
10.4
10.4
±0.4
10.4
10.4
10.4
10.4
10.4
10.4
10.4
10.4
10.4
±0.4
±0.4
10.4
10.5
±0.5
10.5
10.5
±0.8
10.5
±0.5
±0.5
10.5
10.5
10.5
10.5
±0.5
10.5
±0.5
t0.6
10.6
10.6
±0.6
10.6
±0.6
10.6
10.6
10.6
10.6
10.6
10.6
10.6

111.0
22*3
0.6

12.4
124.0

0.60
0.6D
6.4

37.3
37.1
28.2

213
14.0
32.2
38.7
39.3
3.0

96.6
14.1
8.7 a
1.0 i
1.0 i
4.0 =
0.6 i

14.1 i
25.5 i
7.0 i

75.9 i
2.6 *

165.0 i
108.0 *
20.9 i
54.4 i
88.0 i
52.5 i

1.7 i
37.5 t
38.6 i
22.3 i
19.8 t
74.0 i
43.2 i
10.0 i
45.2 i
66.3 *
31.9 i
2.0 i

126.0 i
218.0 i
37.1 i
2.0 i

29.4 i

i 6.0
i 1.8
i 0.2
i 0.5
i 7.0
1 0.20
1 0.20
i 0.4
t 2.0
t 2.0
t 1.2
tlO
t 0.5
t 1.8
t 2.0
t 2.0
t 0.2
t S.O
t 0.5
t 0.3
t C.2
t 0.2
t 1.0
t 0.2
t 0.6
t 1.2
t 2.0
t 5.0
t 0.3
tlO.O
i 7.0
t 1.2
t S.O
t 5.-0
t H.O

0.3
t 2.5
: 2.5
t 1.0
t 0.8
s 4.0
: 2.0
i 0.5
t 2.0
t 4.0

1.5
O.S
8.0

50.0
2.0
0.5
1*0

5.66 10.31
1.14 10.09
0.03 10.01
0.52 10.03
6.16 10.35
0.03 10.01
0.03 10.0!
0.31 10.02
1.63 ±0.10
1.82 ±0.10
1.37 10.06

10.3 10.5
0.67 ±0.02
1.54 10.09
1.8S 10.10
1.87 10.10
0.14 10.01
4.55 10.24
0.66 10.02
O-'l ±0.0!
C J4610.009
0.04610.009
0.18 10.05
0.03 ±0.01
0.64 10.03
1.15 10.05
0.32 10.09
3.4 10.2
0.12 10.01
7.30 10.44
4.76 10.3
0,91 10.05
2.38 10.22
3.83 10.22
2.27 ±0.17
0.07210.013
1.62 ±0.11
1.66 ±0.11
0.S6 ±0.04
0.64 ±0.03
3.14 £0.17
1.83 10.08
0.42 ±0.02
1.90 10.08
2.77 10.17
1.33 ±0.06
0.08310.02
5.21 ±0.33
8.97 ±2.05
1.52 ±0.08
0.0S2±0.020
1.20 ±0.04
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67 Ho

CiaaV) (imV>

607.0 ±0.6
612.9 ±0.6
620.5 ±0.6
621.8 ±0.6
626.4 ±0.6
632.7 ±0.6
634.8 ±0.6
644.2 ±0.6
646.1 ±0.6
653.2 ±0.7
65S.5 ±0.7
661.1 ±0.7
672.7 ±0.7
677.3 ±0.7
679.51 ±0.7
68!.!i ±0.7
694.!) ±0.7
698.4 ±0.7
708.'4 ±0.7
710.1 ±0.7
714.0 ±0.7
723.0 ±0.7
728.3 ±0.7
735.7 ±0.7
737.2 ±0.7
744.3 ±0.7
746.2 ±0.7
756.2 ±0.8
758.2 ±0.8
767.5 ±0.8
770.2 ±0.8
774.8 ±0.8
776.6 ±0.8
779.5 ±0.8
785.7 ±0.8
79'1.2 ±0.8
797.3 ±0.8
799.2 ±0.8
800.1 ±0.8
803.4 ±0.8
818.7 ±0.8
823.5 ±0.8
828.8 ±0.8
830.8 ±0.8
835.5 ±0.8
837.5 ±0.8
84H.0 ±0.8
843.8 ±0.9
853.9 ±0.9
856.0 ±0.9
861.5 ±0.9
863.5 ±0.9

3.0
10.2
33.8
2.0
0.8
4.9
9.8

273.0
36.9
13.0
1.0
1.0
1.5

32.5
107.0

3.3
40.5
35.6
57.7

155.0
24.2

122.0
19.0
4.8

56.S
25.1
39.1
19.6
25.5
7.5

30.3
13.0

120.0 •
58.4 •
56.0 i

103 i
51.7 i
7.8 a
5.0 i

26.7 i

t
t
t
t
t
±
t

1.0
0.6
1.5
0.5
0.2
0.5
0.5

±15.0
±
±
±
±
±
±
±
±
t
±
t

3.0
0.6
0.2
0.2
0.2
1.2
7.0
0.4
2.0
1.5
4.0

H2.0
t
t
t
t
t
t
t
t
t
t
t
t

1.2
8.0
0.9
0.6
4.0

1

1.2
.5
.0
.0

).4
.2
.0

tlO.O
t
k

t
10.8 ±
16.2 it
31.5 ±
34.6 i
7.2 i
1.8 i

49.7 i
50.5 *
6.0 *
9.3 i
8.9 i
7.0 i

t

t

3.0
2.5
7.0
2.5
0.7
1.0
1.2
0.7
0.9
1.2
l.S
0.7
O.S
2.5
2.5
0.6
0.6
0.6
0.6

0.12 ±0.04
0.41 ±0.02
1.36 ±0.06
0.08 ±0.02
0.03 ±0.01
0.19 ±0.02
0.39 ±0.02

10.76 ±0.59
1.45 ±0.12
0.51 ±0.02
0.04 ±0.01
0.04 ±0.01
0.06 *3.01
1.25 ±0.05
4.10 ±0.27
0.13 ±0.02
1.54 ±0.08
1.35 ±0.06
2.17 ±0.15
5.82 ±0.45
0.91 ±0.05
4.54 ±0.30
0.70 ±0.03
0.18 ±0.02
2.1 ±0.2
0.92 ±0.04
1.43 ±0.06
0.71 ±0.04
0.93 ±0.04
0.27 ±0.01
1.09 ±0.04
0.47 ±0.04
4.31 ±0.36
2.09 ±0.11
1.20 ±0.09
3.66 ±0*25
1.83 ±0.09
0.28 ±0.03
0.18 ±0.04
1.01 ±0.04
0.38 ±0.02
0.56 ±0.03
1.09 ±0.04
1.20 ±0.05
0.25 ±0.02
0.062±0.017
1.71 ±0.09
1.73 ±0.03
0.21 ±0.02
0.32 ±0.02
0.30 ±0.02
0.24 ±0.02
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67 Ho

<neV> 2gTj CmeV)

868.1
874.9
876.5
889.4
893.4
895.6
900.7
907.0
908.1
915.8
919.0
927.7
930.3
935.2
93S.7
942.8
947.3
956.8
960.6
962.0
969.1
970.7
979.1
983.6
990.5
994.1

1007.3
1008.8
1016.8
1026.4
1029.1
1033.6
1040.4
1044.4
1049.3
1053.2
1055.2
1066.1
1072.5
1084.7
1089.1
1093.4
1106.1
1107.2
1111.4
1113.2
1124.5
1126.4
1139.9
1141.4
1143.3
1148.2

±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
*0.9
±0.9
±0.9
±0.9
±0.9
±0.9
iO.S
±0.9
±0.9
±0.9
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1.0
±1,0
±1.0
i'i.0
*1.0
ft 1.0
±1.0
±1.0
±1.0

143.0
8.5

21.7
38.8
89.3
5.0

69.3
3.8

36.1
50.2
7.9

58.1
35.1
18.5
86.6
29.6
14.9
46.7
67.3

4.9
9.5

15.2
141.0
21.3
21.3
2.5
7.0
4.0

67.3
10.2
81.1
42.7
10.0

117.0
36.7
32,9
14.8

105.0
304.0

11.2
66.2
72.6
5.0

30.4
87.5
91.0

105.0
170.0
17.0
76.8
29.6
30.9

± 9.0
± 1.0
± 1.2
± 1.2
± 4.0
± 0.6
± 2.5
± 1.0
± 1.8
± 2.0
± 0.6
± 2.0
± 1.2
± 0.8
± 5.0
± 1.2
± 0.7
± 1.3
± 2.5
± 0.8
± 0.8
± 0.8
± 6.0
± 1.0
± 1.0
± 0.4
± 0.6
± 0.3
± 2.5
± 0.8
± 5.0
± 2.0
± 0.8
± 6.0
± 2.0
± 2.0
±10.0
± 6.0
±15.0
± 1.0
± 4.0
± 4.0
± 0.5
± 2.5
± 4.5
± 4.0
± s.o
±10.0
± 2.0
± 3.5
± 1.5
± 1.5

4,85 ±0.31
0.29 ±0.03
0.73 ±0.04
1.30 ±0.04
2.99 ±0.13
0.17 ±0.02
2.31 ±0.08
0.13 ±0.03
1.20 ±0.06
1.66 ±0.07
0.26 ±0.02
1.91 ±0.07
1.15 ±0.04
0.61 ±0.03
2.63 ±0.16
0.96 ±0.04
0.48 ±0.02
1.51 ±0.04
2.17 ±0.08
0.16 ±0.03
0.31 ±0.03
0.49 ±0.03
4.51 ±0.19
0.68 ±0.03
0.68 ±0.03
0.08 ±0.01
0.22 ±0.01
0.13 ±0.01
2.11 ±0.08
0.32 ±0.03
2.52 ±0.16
1.32 ±0.06
0.31 ±0.03
3.62 ±0.19
1.13 ±0.06
1.01 ±0.06
0.46 ±0.31
3.22 ±0.18
9.28 ±0.46
0.34 ±0.03
2.61 ±0.12
2.20 ±0.12
0.15 ±0.02
0.91 ±0.08
2.62 ±0.13
2.72 ±0.!2
3.13 ±0.18
5.06 ±0.30
0.50 ±0.06
2.27 ±0.10
0.88 ±0.04
0.91 ±0.04
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THERMAL CROSS SECTIONS

Isotope

Ho I 6 S

Ho l s s

Ho l 6 S

Ho 1 6 E

Ho 1 6 S

Ho 1 6 S

Ho 1 6 5

Ho l 6 S

Ho l 6 S

Ho I 6 S

Ho 1 6 5

Isotope

Ho
Ho 1 6 S

Ho 1 6 5

Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho
Ho

Measurement

activation
ay(spectra)

*t

*1

activation

*t
diffraction
pile osc i.
activation

Reference

70HELSIWK1,1,651(70)
JIN,30,15(68)
PR,155,1265(67)
NP/fl,95,663(67)
YF,1*252(65)
PR/B,136,1285(61)
PRIVflTE C0MM.(62)
PRIVflTE C0MM.(61)
PR,110,37(58)
PR,83,611(51)
PR,72P888(17)

RESONfiNCE PARAMETERS

Measurement

multiplicity
<rt
't
<ry( spectra)
<rr9t
polarization
ffy (spectra)
polarization
rteyffy(SI)
<rr9t
polarization
polarization
polarization

<rt
"t
*t

Energy
Range (eV)

8-39
5-1700
5-1700
18-86
8-261

21-150
3.92-39.5

0-55
3.9-510
8-211
18-21

3.9-12.8
3.9

3.9-130
3.9-39
3.9-39

Reference

J1NR-P3-6O92(71>
CEfl-N-133B(71)
71KN0X,2,680(71)
NP/ft,151,569(70)
NP,108,535(68)

J1NR-P3-32O8(67)
BAP,12,106(67)
YF,3,55(66)
JINR-P-2593(66)
65ANTUERP.65(65)
PR/B,137,1181(65)
PR,126.979(62)
PR,127,1121(62)
PR,99,10(55)
PR.96,1011(51)
PR.32,656(53)

Author

Vertebnyi
Nethaway
Motz
Zimmerman
Andreev
Schemer
Keisch
Schermer
Koehler
Pomerance
Seren

Author

Karzhavina
Tel 1ier
Tellier
Poenitz
Asghar
Alfimenkcv
Bhat
Alfimenkov
Karzhavina
Asghar
Brunhart
Postma
Sailor
Harvey
Saiior
Foote

L

L
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THERMAL CROSS SECTIONS

«-, = 162*8 b
5, = 11.0*0.8 b
<r = 26±3 b
acoh = 7.9±0.2 fm

RESONANCE PROPERTIES

I- = 740*10 b
R' = 8.3*0.8 fm

68 Er

I" = 0*

THERMAL CROSS SECTIONS

<ry = 19*2 b
?, = 3.8*2.0 b
<r^ < 11 mb

RESONANCE PROPERTIES

I- = 480*50 b
R' = 8.1*0.3 fa
<D> = 6.9*1.2 eV
So = 2.1*0.5

RESONANCE PARAMETERS

%Abn =0.14

162

68 Er

= 6907*10 keV

Eo <eV) fmeV) CneV)

5.f8*0.08
7.60*0.12

H.7 ±0.1
20.3 ±0.1
31.8 ±0.1
t3.2 ±0.3
46.0 ±0.1
51.1 ±0.3
57.t *0.1

112.1 ±1.1
127.0 ±1.3
112.6 ±1.6
158.5 ±1.9
187.8 ±2.3
210.2 *2.8
228.5 ±3.2

0.32* 0.03
0.7 * 0,1
1.1 * 0.3
8.3 *
5.0 *

0.8
0.5

2.2 t 0.2
19.5 * 1.5
18 * 6
30 * 3
12.7 * 1.1

* 5.6
* 2.1
±25
±14
±37
*I5

29.3
14.3
93
41

128
51

0.11*0.01
0.25*0.04
1.37*0.08
1.84*0.18
0.87*0.09
0.33*0.03
2.88*0.22
6.69*0.84
3.94*0.40
1.2 ±0.1
2.6 £0.5
1.0 ±0.2
7.4 ±2.0
3.0 ±1.0
8.8 ±2.6
3.6 ±1.0

D/57 68-1
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THERMAL CROSS SECTIONS „_ i

'. :[
<r- = 1 3 * 2 b j? • :|
?, = 12.1*0.7 b •" :J
». < 1.2 mb J

RESONANCE PROPERTIES ! i

lt = 105*10 b ' ' !
R' = 7.8*0.8 fm J
<D> = 20*3 eV j S
So = 1.1*0.3 ,l \

RESONANCE PARAMETERS j
. . i

I" = 0* XAbn =1.6 Sn = 6650.1*0.7 keV \ 1

Eo <eV)

Bound 1eve 1
7.90*0.02

30.5 *0.1
19.6 ±0.2
53.8 *0.1
56.61i0.09

108.59i0.06
130.96*0.08
136.95*0.09
160.73*0.18
191.6310.11
211.97±0.17
225.13*0.18
302 ±2
317 ±2
119.95*0.2S
611.57±0.21
651.21*0.16
750.22*0.56

(meV)

0.65* 0.08
3.9
1.0
2.3
6.6

18
100
12
60
69.0
31
75

170
210
270
171
78

110

* 0.1
* 1.0
* 0.2
* 0.5
* 6
*10
* 3
* 8
i 8.0
i 6
HO
*70
*80
*30
t35
125
*10

TO (»eV)

0.23*0.03
0.71*0.07
0.57*0.11
0.31*0.06
0.88*0.07
1.6U0.58
8.71*0.87
1.03*0.26
1.7310.63
1.9510.57
2.1 10.1
5.0010.67
9.8 l i .O

13.6 H.5
13.0 *1.5
7.01*1.1
3.1 ±1.0
5.15*1.5

1 \
U i

1 '(1 : '

• • 1
' • i

L

f

L

L
6B-2 D/58
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68
Er

1" =

THERMAL CROSS SECTIONS

cr- = 15*2 b [2 .27 sec l 6 7 E r " J
<rt = 20*2 b r l 6 ' E r 9 J
a-- = 5*3 b
?, = IS.1*1.0 b
<r. < 0.07 mb
ae o h

c = 12.3*0.6 f»

RESONANCE PROPERTIES

lv
c = 100*20 b

R' = 7.7*0.9 fm
<D> = 38*3 eV
So = 1.6*0.2

RESONANCE PARAMETERS

ZAbn = 33.4 5n = 6436.3*0.5 keV

CmeV) (meV) CmeV)

Bound I eve I
15.55*0.04
73.79*0.07
81.7H±0.08
110.63*0.08
151.15*0.21
243.59*0.2!
301.15*0.29
315.97*0.30
352.23*0.36
388.46*0.42
157.88*0.19
509.01*0.32
535.32*0.34
591.84*0.10

601.1 ±1.0
612.2 ±0.5
708.3 ±1.3
747.3 ±0.6
772.8 ±0.6
794.5 ±0.6
849.0 ±0.3
873.1 ±0.9
905.0 ±0.4
923.9 ±1.0
973.9 ±1.1
1025.1 ±0.5
1036.9 ±1.2
1056.8 ±0.5
1137.2 ±0.5
1171.0 ±0.5
1183.7 ±0.5
1259.5 ±0.6

2
55
9
0
7
25
195
320
84
185
1
53
54
710
4
14
2
85
39
115
950
6

500
2
2

225
7

155
80
300
500
175

.15

.5

, i

±
±

.063*

.0

.5

,2

.8

.6

.1

.6

.9

±
±
±
t
±
±
*
±
±
*

*
t
±
*
t
±
*
*
*
*
*
*
*
t
t
t
±

0.15
4
0.5
0.035
0.3
2
12
20
7.0
15
1.0
5
5
70
2.5
6
1.2
10
5
12
70
2.2
50
1.2
1.3
25
3.2
16
10
25
35
16

94
75
80

89
100
105
110

96

* 6
±10
±10

±12
±20
±15
*25

i20

0.55
7.6
1.05

±0.04
±0.5
±0.06

0.006*0.003
0.56
1.60
11.2
17.8
4.48
9.4
0.07
2.4
2.3
29.0
0.17
1.8
0.11
3.1
1.4
1.1
33.0
0.22
16,7
0.08
0.06
7.0
0.25
4.8
2.4
8.8
14.8
4.9

±0.02
±0.13
±0.7
±1.1
±0.37
±0.8
±0.05
±0.2
±0.2
±3.0
tO.10
±0.2
*0.05
±0,4
±0.2
±",4
±2.4
±0.08
*!.7
±0.04
±0.04
±0.8
±0.10
*0,5
±0,3
±0.7
*i.O
±0.45

0/59 68-3
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68 Er

Eo (eV) CrneV) <meV) rS CmeV)

1325.0
1339.7
1367.3
1431.3
14S6.6
1502.3
1545.6
1556.2
1618.1
1640.5
1678.9
1757.8
1785.7
1809.6
1831.9
1846.4
1906.5
1940.2
1987.7
2027.5
2069.0
2121.6
2128.9
2174.5
2197.5
2245.4
2269.5
2334.4
2401.4
2463.2
2476.2
2514.0
2548.5
2569.0
2594.9
2656.4
2659.6
2669.6
2736.0
2785.5
28C3.2
2829.6
2650.2
2890.1
2931.8
2950.3
2955.3
2984.5
3147.0
3214.9
3280.7
3340.8

±1.7
±0.6
±0.7
±1.9
±0.8
±0.B
±2.1
±0.9
±2.3
±0.9
±2.4
±0.5
±0.6
±0.6
±0.6
±0.6
±2.9
±0.6
±0.6
±0.7
±3.3
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.8
±0.8
±0.9
±0.9
±0.9
±4.5
±0.9
±0.9
±0.9
±3.8
±4.9
±1.0
±1.0
±1.1
±1.1
±1.1
±1.1
±1.1
±1.1
±2.2
±1.1
±1.2
±1.2
±1.3
±1.3

4.7
66
990
7.6
91

2.9
290
6.7

140
3.6

195
360
160
103
625
10
165
54
33
8.1

455
650
220
225
385
240
56
750
69
690
365
12
990
74

1200
935
5.0

910
670
42

1600
30
550
260
36
198
170
184
435
370
400

±
±
±
±
±

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
t

3
8
70
5
11

2
28
3
20
2
22
45
25
15
70
7
20
6
7
4
70

±100
±
±
±
±
t
t
±
±
±
±

25
35
45
35
10
90
14
80
50
8

±110
± 15
±100
±150
±
±

3.
90

±100
± 10
±240
±
±
±
±
±
±
±
±
±
±

12
65
40
13
45
25
28
50
45
65

.1

.0

.0

.6

.5

5

6

0
1
27
0
2

0
7
0
3
0
4
8
3,
2
14.
0,
3.
1,
0.
0.
9.
16.
4.
4.
8.
5.
1.
15.
1.
14.
7.
0.
19.
1.
23.
18.
0.
17.
16.
0.
30
0.
10.
4.
0.
3.
3.
3.
7.
6.
6.

.13

.8

.0

.2

.4

.07

.4

.17

.5

.09

.7

.5

.8

.4

.5

.23

.8

.2
,73
,18
,9
,0
,7
,8
,1
,0
2
0
8
0
3
24
5
5
0
1
10
4
5
8

56
0
8
66
6
1
3
7
5
9

I ±0
±0
±2
±0
±0

±0
±0
±0
±0
±0
±0
±1
±0
±0
±1
±0
±0.
±0.
±0,
±0.
±1.
±2.
±0.
±0,
±1.
±0.
±0.
±1.
±0.
±1.
±1.
±0.
±2.
±0.
±2.
±2.
±0.
±1.
±1.
±0.
±5
±0.
±1.
±0.
±0.
±0.
±0.
±0.
±0.
±0.
±1.

.09

.2

.0

.1

.3

.05

.7

.09

.5

.06

.5

.1

.6

.4

.6

.16

.45

.2

.16

.10
,5
,2
,5
,8
,0
,7
,2
.8

.6
0
16
2
3
0
9
07
7
9
2

23
2
7
33
8
5
5
9
8
1

68-4 0/60
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68Er

Eo (eV) (meV) (meV) (meV)

3351.4
3378.7
341S.4
3519.4
3541.0
3600.9
3615.9
3630.6
3755.0
3790.7
3841.5
3851.3
3895.0
3982.1
4110.9
4169.3
4233.5
4306.1
4349.0
4422.5
4488.7
4652.6
4668.6
475S.7
"857.9
4902.2
4936.4
4985.4
5036.4
5140.8
5314.4
5416.6
5449.5
5561.3
5609.9
5729.6
5780.4
5800.0
5845.7
5944.8
6022.4
6111.4
6274.8
6303.8
6348.5
6426.9
6475.0
6543.3
6556.0
6601.7
6701.9
6770.2

±1.3
±1.3
±1.3
±1.4
±1.5
±1.5
±1.5
±1.5
±1.6
±1.6
±1.6
±1.6
±1.6
±1.7
±1.8
±1.9
±1.9
±1.9
±2.0
±2.0
±2.1
±2.2
±2.2
±2.3
±2.3
±2.4
±2.4
±2.4
±2.5
±2.5
±2.6
±2.7
±2.7
±2.8
±2.9
±3.0
±3.0
±3.0
±3.1

±3.2
±3.3
±3.3
±3.4
±3.5
±3.5
±3.6
±3.6
±3.6
±3.7
±3.8
±3.8

605
880
600
1030
745
255
220
120
810
124
815
1350
420
730
93
480
278
484
490
235
69
440
99
66
365
1500
1300
1500
200
370
920
650
110
510
395
1200
160
1450
2200
430
480
1100
620
640
670
730
465
2400
2000
375
750
890

± 90
±110
± 70
±140
±110
± 45
± 50
± 30
±100
± 28
±130
±220
± 70
±100
40
70
45
65
65
80
35
70
50
35
80

±250
±220
±240
± 70
± 80
±150
±120
± 55
± 60
± 70
±200
± 70
±260
±400
±110
±140
±180
±120
±120
±120
±130
± 70
±600
±500
±160
±200
±180

10
15
10
17
12
4
3
2
13
2
13
22
6
11
1.
7,
4,
7.
7.
3.
1.
6.
1.
0<
5,
21.
19.
21.
2.
5.
12.
8.
1.
6.
5.
16.
2.
19.
29.
5.
6.
14.
7.
8.
8.
9.
5.
30.
25.
4.

.5

.0

.3

.4

.5

.3

.7

.0

.0

.0

.0

.0

.1

.6

.5
,4
.3
.4
.4
.5
.0
,5
,5
.98
2
.0
.0
,0
,8
.2
.6
6
,5
8
3
0
i
0
0
6
2
0
8
1
4
1
3
0
0
6

9.2
i!.0

±1.6
±2.0
±1.2
±2.4
±1.9
±0.8
±0.8
±0.5
±1.6
±0.5
±2.0
±3.8
41.5
±1.6
±0.6
±1.1
±0.7
±1.0
±1.0
±1.2
±0.5
±1.0
±0.7
±0.51
±1.2
±4.0
±3.0
±3.4
±1.0
±1.1
±2.1
±1.6
±0.8
±1.1
±0.9
±2.6
±0.9
±3.4
±5.0
±!.4
±1.8
±2.3
±1.5
±1.5
±1.5
±1.6
±0.9
±7.4
±6.0
±2.2
±2.4
±2.2

0/61 61-5
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68

Eo (eV> TB (meV) f - (meV) r ° (meV)

7017.2
7057.6
7193.5
7222.8
7273.5
7354.8
7385.1
7477.2
7593.6
7636.8
7705.8
7829.9
7969.3
8013.3
8132.4
8285.1
8399.6
B458.1
8680.7
8835.0
9075.6
9195.1
9274.8
9373.4
9429.6
9486.2

±4.0
±4.1
±4.2
±4.2
±4.3
±4.3
±4.4
±4.4
±4.5
±4.6
±4.6
±4.7
±4.9
±4.9
±5.0
±5.2
±5.3
±5.3
±5.5
±5.7
±5.9
±6.1
±6.2
±6.2
±6.2
±6.3

610
150
170
620
320
1550
1800
920
1550
400
800
410
1200
1400
2700
1450
1900
4300
2950
5700
1500
2500
420
770
1650
2150

±170
± 60
± 70
±150
± 90
±300
±360
±160
±250
±140
±250
±170
±280
±320
±450
±300
±350
±700
±600
±800
±400
±500
±1BO
±300
±350
±450

7.3
1.8
2.0
7.3
3.8
18.0
21.0
10.6
18.0
4.6
9.1
4.6
13.4
15.6
30.0
16.0
21.0
47.0
32.0
61.0
16.0
26.0
4.4
8.0
17.0
22.0

±2.0
±0.7
±0.8
±1.8
±1.1
±3.5
±4.0
±1.9
±3.0
±1.6
±2.9
±1.9
±3.1
±3.6
±5.0
±3.3
±3.8
±7.6
±6.4
±8.5
±4.0
±5.0
±1.9
±3.0
±3.6
±5.0

68-6 D/62
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68 Er

399.6
M06.0
111.7
414.6
418.8
422.7
429.0
433.9
437.2
442.2
446.6
450.4
455.8
462.0
466.6
473.6
48S.4
497.3
498.8
505.9
508.1
51S.4
S18.9
522.2
526.3
S31.S
533.1
542.3
550.2
S5S.0
SS6.8
562.8
571.S
S75.S
S8I.0
590.!
612.7
623.9
636.9
Ssfl.S
652.5
6SS.9S
677.9
693.1
708.9
712.0
723.0
726.2
729.5
737.1
7*1.5
750.4

eV>

10.4
±0.5
tO. 5
±0.6
±0.2
±0.2
*0.2
±0.3
±0.3
±0.3
*0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
£0.3
±0.3
±0.3
±0.3
±0.3
±0.3
±0.3
*0.3
±0.3
±0.4
±0.4
±0.4
±0.4
±0.4
tO.4
*0.4
«0.'i
±0.4
±0.4
*C.4
tO.4
lO.S
tO.S
±0.47
lO.S
tO.S
fO.S
tO.S

*o.s
i0.5
tO.S
*0.6
aO.6
JO.6

2gTn

53
17
12
1.4
2.8
30
35
6.8
71
6
89
114
37
8.4

52 t
94 s
112 i
164 i
90 i
64 i
46 i
M i
8.4 i
4.4 l

211 i
13.? i
7.2 i
74 1
20.6 i
20 t

(meV)

± 5
± 2.4
± 2
t 0.8
t 0.8
± 4
t 4
t 2.6
t 8
t 2
t 9
tl2
t 3
e 1.6
t 5
t 8
i\2
(30

as:10
8

t 2
2.0
2.4
40
3.2
2.0
6
4.0
6

82 ±12
43.6 ±10.0
124 ±20
63 ±tO
7.2 t 3.6

140 ±16
85 >
17.2 t

8
3.6

104 ±10
8.4 ± 3.4

108 ±!2
42 *
54 *
20 t
S3 t
9.e t

m £

6
8
S
6
4.0
6
S

no *H
28 t
42 »
12.8 t

0
6
6.4

J

[•'(]

C3J

C41

82

66

92

90

68

91
145

94
93

(mcV)

±12

±20

±22

*20

±10

±18
±25

±28
•20

2gr° (iwV)

2.65 ±0.25
0,82 ±0.12
0.S8 ±0.10
0.07 ±0.04
0.14 ±0.04
1.5 ±0.2
1.7 ±0.2
0.33 ±0.13
3.4 ±0.4
0.29 ±0.10
4.2 ±0.4
5.2 ±0.5
1.73 ±0.14
0.39 *0.07
2.'} ±0.2
4.3 ±0.4
5.1 ±0.5
7.4 ±1.4
4.0 ±0.8
2.8 ±0.4
2.0 ±0.36
0.48 ±0.09
0.37 ±0.09
0.19 ±0.11
9.3 ±1.8
0.S7 *0c!4
0.31 ±0.009
3.2 ±0.3
0.88 ±0.17
0.8S ±0.26
3.S ±0.5
1.84 *0.42
S.2 ±0.8
2.6 *0.4
0.30 *0.1S
S.76 ±0.66
3.43 ±0.32
0.69 *0.IS
4.1 ±0.4
0.33 *0.14
4.2 ±0.48
1.5 t0.2
2.1 ±0.3
0.76 *0.19
2.0 ±0.23
0.37 ±0.15
1.41 iu.23
1.0 SO.19
4.1 lO.S?
1.03 £0.29
I.S* ±0.22
0.47 ±0.24

tt-V
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66 Er

Eo (eV) 2gf\, (meV) (meV) (meV)

753.2
757.2
772.8
776.4
78*. 7
790.8
800.0
803.1
808.1
811.2
816.4
820.9
823.9
838.2
852. 4
855.1
865.1
683.5
886.6
888.6
896.2
914.0
318.6
930.09
935.8
939.5
914.6
950.59
956.23
959.0
961.8
966.0
968,5
972.6
984.3
991.5
995.8
998.S
1014.0
1016.4

1022.0
1035.5
1017.5
1065.8
1068.9
1073.9
1091.0
It01.«*
1108.4
1115.0
1123.7
1)23.9

i0.6
10.6
±0.6
±0.6
10.6
*0.6
10.6
10.6
10.6
10.6
10.6
±0.3
10.3
±0.3
±0.3
±0.3
±0.4
±C4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.39
±0.4
±0.4
±0.4
±0.40
±0.40
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
£0.5
±0.5
±0.5
±0.5
xO.S
lO.S
£0.S
±0.5
±0.5
*0.5
±0.5
lO.S
10.5

34
19
160
370
12
70
60
14.4
67
6
73
86
8
80
32
76
88
40
!9
44
310
162
62
48
126
112
18.2
46 s
24 s
5.4 :

30 3
16 i
15 i
76 i

220 i
14 i
19 i

± 8
± 4
±40
±60
± 4
±12
±10
* 4.0
±10
* 2
±10
±12
± 2
± 8
ilO
tlO
112
t 6
t 6
tlO
t32
t20
tlO
t 6
t22
'20
i 5.6
tlO
t 4
t 3.0
tlO
t 5
t 4
i 8
'26
t 4
i 7

194 ±28
92 ±12
26 i•• 8

420 ±80
29 »
35 t
\Z i

7
8
6

SO ±12
120 ±18
28 ±12
37 i 9
52 ±12
74 ±14
102 ±16

11.4 > S.6

1.24
0.69
5.8
13.3
0.42

2.5
2.1
0.51
2.4
0.21
2.6
3.0
0.28
2.8
1.09
2.6
3.0
1.35
0.64
1.48

10.4
5.4
2.0
1.6
4.1
3.7
0.59
1.49
0.78
0.17
0.97
O.Sl
0.48
2.4
7.1
0.44
0.61
6.1
2.9
0.81
13.1
0.90
1.08
0.37
1.53

3.7
0.8S
3.11
1.56
2.2
3.0
0.34

±0.29
i ±0.15
±1.5
±2.2
±0.14
±0.4
±0.4
±0.14
±0.36
±0.07
±0.36
±0.4
±0.07
±0.28
±0.34
±0.34
±0.4
±0.20
±0.20
±0.34
±1.1
±0.7
±0.3
±0.02
±0.7
±0.7
±0.18
±0.33
±0.13
±0.10
±0.32
±0.16
±0.13
±0.3
±0.9
±0.13
±0.22
±0.9
±0.4
±0.25
±2.5
±0.?2
±0.25
±0.!8
±0.37
±0.56
±0.36
±0.27
±0.36
±0.42
±0.48
±0.17

61-10 D/66
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68 Er

2gVn (meV) CtneV)

1138.8 tO.S
1114.1 ±0.5
1159.0 ±0.6
1163.9 ±0.6
1166.2 ±0.6
1173.7 ±0.6
1193.2 ±0.6
1201.1 ±0.6
1206.8 ±0.6
1219.5 ±0.6
1223.6 ±0.6
1226.6 ±0.6
1230.1 ±0.6
1231.2 ±0.6
1237.8 ±0.6
1213.8 ±0.6
1218.3 ±0.6
1252.2 ±0.6
1251.6 ±0.6
1265.6 ±0.6
1269.3 ±0.7
1273.7 ±0.7
1279.9 ±0.7
1281.5 ±0.7
1289.2 ±0.7
1293.0 ±0.7
1299.1 ±0.7
1303.9 ±0.7
1311.9 ±0.7
1318.8 ±0.7
1321.1 ±0.7
1326.7 ±0.7
1336.0 ±0.7
1350.8 ±0.7
1361.7 ±0.7
1372.1 ±0.7
1379.1 ±0.7
1388.2 ±0.7
1399.6 ±0.7
1107.5 ±0.7
1415.0 ±0.7
1419.7 ±0.8
1425.2 ±0.8
1432.6 ±0.8
1439.3 ±0.8
l'H2»8 ±0.8
1456.4 ±0.8
1162.9 ±0.8
1171.3 ±0.8
1482.0 tO.8
1485.9 ±0.8
1493.6 tO.8

26
12
57
16
19
17
34
25
192
90
66
248
11.1
15
20
17.1
18.1
56
62
20
100
16
138
569
36
31
16
112
60
30
26
73
50
140
80
32
63
320
212
21
62
58
101
61
240
19
90
54
212
74
34
40

*12
±10
±14
± 8
± 9
± 7
± 6
± 5
±24
±20
±18
±48
* 7.2
± 7.6
± 4
± 8.6
± 6.0
±14
±16
± 4
±16
±12
±34
±90
±16
±16
i 8
±22
±18
±12
±12
±16
±10
*28
±24
*J2
±16
»64
±36
±12
±24
±20
±24
i!6
±44
±10
120
±20
±46
±22
*12
±20

0.77
1.24
1.68
0.46
0.55
0.49
0.98
0.70
5.5
2.6
1.9
7.1
0.41
0.43
0.57
0.49
0.52
1.58
1.75
0.56
2.8
1.2a
3.9
15.6
1.0
0.95
0.41
3.1
1.65
0.83
0.71
2.0
1.37
3.80
1.16
0.86
1.7
8.6
5.7
0.61
1.65
1.51
2.8
1.69
6.3
0.50
2.4
1.11

S.5
1.9
0.88
1.04

±0.36
±0.30
±0.11
±0.23
±0.27
±0.21
±0.18
±0.15
±0.7
±0.6
±0.52
±1.1
±0.21
±0.22
±0.12
±0.25
±0.17
±0.40
±0,45
±0.11
±0.5
t0.34
±0.96
±2.6
±0.45
±0.45
±0.22
±0.61
±0.50
±0.33
*0.33
±0.41
±0.28
±0.76
±0.66
±0.33
±0.43
±1.7
±0.96
±0.32
±0.64
±0.53
±0.64
±0.12
±!.2
±0.27
±0.52
±0.S3
±1.2
±0,57
±0.31
10.52

D/67 tt-11



&<2
• • —

i* » <
O O O '

• * •
ooo

s
o

l « 3

SON

i

3
X V
m n n ii ii n
T O •* IDOI Id

;» • • ^ • oi
3 O tt — » VI

ll O - -• cn«o to

. 1 KJ

3 °

. O O O
O • • I
• MIS 0D

o

er tn

tncn-e-u>is> —
t/1
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68 Er

EB CeV)

17t.3
188.9
211.1
296.7
312.6
335.5

t
t
±
±

i

i

110.82*
116.0
527.1
587. 1
691.5
765.3
830. 1
985.7

i
t
±

i

i

±

990.61±
1005.8
1022.1
1093.9
1106.1
1131.7
1193.2
1207.7
1312.8
1356.3
1119.6
1626.1
1636.4
1631.3
1713.9
1810.?
1891.t
1937.3
2100.5
2151.9
2201.3
2325.9
2361.1
2156.6
2172.1
2511.0
2671.1
2662.7
2611.2
2S62.6
2900.5
2970.6
3027.1
3095.3
3165.8
3202.8
3301.1
3167.2

±
±
±
±
t
i

i

±

t
t
t
i

±

±

i

t

i

i

t
i

t
t
t
i

t
i

t
±
t
i

i

i

i

t
i
*
i

0.2
0.2
0.1
0.1
0.3
0.1
0.3
0.3
0.3
0.5
0.6
0.6
1.3
1.1
1.1
0.5
1.2
0.5
1.3
0.5
1.5
1.5
1.8
0.7
0.8
0.9
2.3
2.1
0.5
0.5
0.6
1.2
3.1
0.7
0.7
3.9
0.8
1.3
0.9
1.5
1.0
1.0
1.0
5.1
5.5
1.1
1.2
1.2
1.2
6.3
1.3
1.1

rn (neV)

•0.15
76.0
550
•0.29
ISO
"0.81
2.0
2-3

815
•0.19
•1.0
76

1020
2.0
2.5

100
•1.7

1000
•3.9
205
"2.2
•2.6
8.9

320
950
100
•1.1
"3.0
66
230
515
1150
•8.2
305
135
•1.3

1550
•5.3
110 :
29 :

1150
2300
115
32 :
"21 :
315 i
11 :

650 :
215 :
"8.5 i

3000 i
215 i

*
i

±
t
i

±

i

i

i

±

±

t
±

±
i

1

1

1

1

t

t
1

1

t
1

t

t

t

t
t
t
t
t
t
t
t
t
t
I
I
I
I
t
t
I

0.07
1.0
30
0.16
20
0.S5
0.7
0.8
60
0.10
0.6
9

ICO
1.2
1.1
50
1.2
70
2.0
25
1.5
1.6
1.0
32
80
11
2.1
2.1
13
30
55
150
1.1
10
50
3.1

160
1.0
20
10
200
350
10
11
12
70
9
85
15
5.0

350
70

Vr (neV)

86 ±12
90 *15

95 *15

rj> (meV)

0.01U 0.005
5.53 t 0.29

35.0 * 1.0
0.017± 0.009
9.05 ± 1.13
0.016± 0.030
0.10 ± 0.01
0.11 i 0.01
36.6 t 2.6
0.020i 0.17
0.01 ± 0.02
2.8 i 0.3
35.0 ± 3.5
0.061± 0.038
0.079± 0.011
12.61 * 1.58
0.0531 0.036
30.0 i 2.1
0.12 i 0.06
6.1 i 0.7
0.0611 0.013
0.075t 0.016
0.21 i 0.11
8.70 i 0.67
21.95 ± 2.10
2.50 i 0.35
0.11 i 0.06
0.0731 0.059
1.6 i 0.3
5.1 ± 0.7
11.8 i 1.3
33.0 ± 3.1
0.18 i 0.09
6.60 i 0.86
9.3 i 1.1
0.089± 0.070
32.0 i 3.3
0.11 i 0.08
2.2 t
0.58 i
22.0 i
11.0 i
2.7 i
0.60 =
0.39 i
5.8 i
0.25 i
11.7 i

t 0.1
t 0.20
t 3.9
t 6.8
t 0.6
t 0.26
t 0.22
i 1.3
t 0.16
i 1.5

3.8 ± 0.8
0.15 i 0.09

52.0 t 6.1
3.7 i 1.2

0/69 68-13



168

68 Er

(meV> CmeV) r-J (meV)

3588.1 ± 1.5
3618.7
3678.3
3751.6 -
3809.9 :
3819.9 :
3997.7 =
1100.1 i
1127.0 i
1151.6 i
1281.3 i
1326.5 i
1389.5 i
1176.8 i
1515.6 i
1613.6 i
1671.1 i
1819.9 i
1885.8 3
5138.2 i
5326.1 J
5119.5 i
5163.3 i
5703.0 i
5756.5 i
5968.1 i
6080.1 i
6219.3 t
6128.9 i
6528.8 *
6565.1 l
6627.1 ±
6759.3 ±
6859.0 ±
7017.2 ±
7231.2 ±
7111.9 ±
7593.6 ±
7625.1 ±
7780.1 ±
8157.6 ±
8378.8 ±
8702.9 ±

t 1.5

t 1.6

t 1.0

t 1.6

i 1.2

t 1.7

i 7.2

t 1.7

i 1.8

t 1.9

t 1.9

• 2.0

t 5.3

t 2.1

5.6
2.2
5.9
2.3
2.5
2.7
2.8
2.8
3.0
3.0
3.2
3.3
3.1
3.5
3.6
3.6
3.7
3.8
3.9
1.0
1.2
1.1
1.5
1.6
1.7
5.1
5.3
5.6

8877.7 t 5.7
8900.7 ± 5.8
9117.2 ± 6.0
9156.0 ± 6.0
9392.1
9611.0
3731.2

± 6.2
± 6.1
± 6.6

9823.8 t 6.7
10093 ± 7

220
170

1000
22
310
•11
110

2820
•13
3900
61.0

1550
1630
"11
135
19
710
22

1520
755
770
2000
370
1700
3200
1560
580
6100
580
620
730
920
1920
1250
1150
2900
3850
760
720
600
1500
1700
5000
2150
650
1750
1500
890
1150
2100
7700
1000

i

t
±
±
±
±

t

t
±

±

±

i

1

±

i

i

i

t
t
±

t

±
±

t
t
£

i

±
±

t
±
t
t
t
±

±
±

±

±
±
±

t
±
±

*

±
1

t
±
1

55
15
500
16
70
8
35
300
10
360
32.0
160
200
10
80
26
100
10
170
100
100
350
110
200
350
220
200
700
150
200
250
280
300
100
200
350
180
300
360
200
300
700
900
800
330
900
550
150
350
550

±1200
± 250

3,7
2.8
66
0.17
5.5
0.23
1.7

11.0
0.20
61.0
0.93
21.0
25.0
0.21
6.5
0.72
10.8
0.32
22.0
!0.5
10.6
27.0
5.0
23.0
12.0
20.0 1
7.1 .

77.0 i
7.2 i
7.7 i
9.0 :
11.3 i
23.0 i
15.1 i
17.3 i
31 i
15.0 i
">.7 i
b.3 i
6.8 i
16.6 i
51.0 i
61 i
23.0 i
6.9 i

50 i
15.7 i
9.2 i
11.7 t
21.0 i

± 0.9
± 0.8
± 8
± 0.26
± 1.1
± 0.13
t 0.6
± 1.7
± 0.16
t 5.6
± 0.19
± 2.1
t 3.0
± 0.15
t 1.2
t 0.38
t 1.5
t 0.15
t 2.1
t 1.1
t 1.1
i 1.70
t 1.9
t 2.7
t 1.6
t 2.8
t 2.6
t 8.9
t 1.9
t 2.5
t 3.1
t 3.1
t 3.7
t 1.8
t 2.1
t 1.1
t 5.6
t 3 . 5
t 1.1
2.3
3.3
7.7
10
8.5
3.5
9.1
5.8
1.7
3.6
5.6

78 ±12
10.0 i 2.5

68-14 D/70
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68 Er
F.o CeV) <meV) <meV>

10159
10272
10123
10789
11167
11232
11497
11607
12048
12533
12846
13150
13351
13614
13662
13SS3
14082
14163
14337
14497
14605
14862

t

i

i

i

i

*

±
i

*

7
7
7
8
8
8
9
9
9

±10
±10
±:
±

i

±

±

±

±

±

±

±

i

il
6
6
6
6
6
6
6
6
6
6

1150
1750
1650

10000
3600
4700
4650
1500
2000
2300
3550
1800
930
1200
1350

15000
3100
3200
2650
2000
8700
4800

± 300
± 550
± 500
±1600
± 750
±1000
± 700
± 700
* 800
±1000
± 800
± 300
± 460
± 500
± 400
±3000
± 700.0
± 700
± 750
± 500
±1600
±1200

11.4
17.3
16.2
96
34
44.0
42.0
13.8
18.2
21.0
31.0
15.7
8.1
10.3
11.5
127.0
26.0
27.0
22.0
16.6
72
39.0

±
±
±

3.0
5.4
4.9

±16
±
±

±
±
±

±

±
±

±
±

7
9.4
6,5
6.4
7.3
6.9
7.0
7.0
4.0
4.3
3.4

±25.0
±

±
±

±

6.0
6.0
6.3
4.2

±15
± 9.8

gCn Resonance considered p-wave by Liou et a I (72)

THERMAL CROSS SECTIONS

<rr = 5.7±0.2 b
?c = 15.0±0,8 b
acoh 10.9±0.5 fm

r = o4

RESONANCE PROPERTIES

I, = 20±2 b
<0> ^ 150*15 eV
So = 1.5±0.2
5, = 0.80±0.25

RESONftNCE PARAMETERS

ZAbn =15.0

170

68 Er

= 5681.5±0.5 keV

CmeV) CmeV)

95.07±
164.6 ±
221.9 ±
284.0 ±
394.3 ±
406.9 ±

0.10
0.2
0.2
0.3
0.3
0.3

860 ±
•0.066±
"0.71 ±

600 ±
"0.54 ±
•1.3 i

40
0.045
0.21
35
0.25
0.4

90.0 ±
0.005*
0.045*
35.6 ±
0.027±
0.064±

4.0
0.004
0.014
2.1
0.013
0.020

D/71 68-15



170

Eo CeV)

483.8 * 0.4
496.7 * 0.3
584.1 t 0.5
598.2 ± 0.5
698.2 ±0.7
729.5 ± 0.7
748.8 ± 0.6
809.2 ± 0.8
935.6 ±0.4
975.0 ±1.1
10B9.0 ± 0.5
1230.7 ± 0.6
1391.1 ± 0.7
1433.2 ± 1.9
1512.1 ± 2.1
1524.0 ± 0.8
1618.1 i 2.3
1693.4 ± 2.4
1827.6 ± 2.7
1844.5 ± 2.8
1874.9 t 2.9
1938.9 ± 3.0
2009.9 ±2.5
2087.2 ± 3.4
2101.1 ± 0.7
2190.9 ± 3.6
2249.3 ± 0.7
2291.0 ± 3.9
2377.9 ± 0.8
2482.3 ± 4.3
2594.0 ±4.6
2830.6 ± 1.0
2857.3 ± 5.4
2928.0 ± 5.6
2977.8 ±1.1
3018.6 ± 5.8
3083.4 ± 6.0
3150.3 ± 6.2
3302.1 ± 1.3
3352.8 ± 3.4
3414.7 ± 3.5
3464.4 ± 1.4
3516.1 ± 3.7
3599.7 ± 3.8
3698.0 i 4.0
3715.9 ± 1.6
3843.9 ± 1.7
4067.4 ± 4.6
4123.6 ± 1.8
4193.3 ± 1.9
4240.9 ± 1.9
4245.8 ± 7.6

rn
•0.95
600
B2o3
•4.2
"1.8
•2.2
125
•0.97

1600
8.2

760
38

2850
•2.9
"8.5
71
•3.4
•5.8
•12
25
"12.1
•6.5
995
•3.7

1400
53

2120
•15.8
570
"14
38

3970
•27
•9.5
180
"21
"20
15
650
55
•34
195
"7.3
•28
•9.3
117
300
"9.0
360
1180
1350
1100

(ineV)

t
t
t
t
t
±
i
t
±
±
±

±
±
±
t
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

±
±
±
±
±
±
±
±
±
±
i
±
±

0.50
40
0.9
1.4
0.8
1.0
12
0.60

100
2.7
50
7

200
2.1
4.5
16
2,2
3.0
6
11
5.0
3.5
/5
3.0

100
20
160
7.0
70
7
16
450
19
6.0
25
9
8
6
70
24
16
70
5.0
11
6.0
40
70
7.0
50
120
140
150

T« CneV)

0.043± 0.023
30.0 ± 1.8
0.095± 0.037
0.17 ± 0.06
0.068± 0.030
0.081.; 0.037
4.6 ± 0.4
0.034± 0.021
52.0 ± 3.3
0.26 ± 0.09
23.0 ± 1.5
1.1 ± 0.2

76.0 ± 5.4
0.077± 0.055
0.22 ±0.11
1.8 ± 0.4
0.084± 0.055
0.14 ± 0.07
0.28 ± 0.14
0.58 ± 0.26
0.28 ± 0.12
0.15 ± 0.08
22.2 ± 1.7
0.061± 0.066
31.0 ± 2.2
1.1 ±0.4

45.0 ± 3.4
0.33 ± 0.15
11.7 ± 1.6
0.28 ± 0.14
0.75 ± 0.32
74.6 ± 8.5
0.51 ± 0.36
0.18 ± 0.11
3.3 ± 0.5
0.38 ± 0.16
0.36 ± 0.14
0.27 ±0.11
11.3 ± 1.2
0.95 ± 0.42
0.58 ± 0.27
3.3 ± 1.2
0.12 ± 0.08
0.47 ± 0.18
0.15 ± 0.10
1.9 ± 0.7
4.8 ± 1.1
0.14 ± 0.11
5.6 ± 0.8
18.2 ± 1.9
21.0 ± 2.2
16.9 ± 2.3

*» :

i >

;

• \

i— I

1 1

«-.' '

1 1

_,, ;
X \

• • '

1
•I
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68 Er

19536
19978
20301
20566
21003
21102
21517
21939
22322
22371
22587
22803
22901
23210
23695

(eV)

±10
±10
±10
±10
±10
±11
±11
±11
±12
±12
±12
±12
±12
±12
±12

r.
6000
5300
2800
17000
7700
11000
6650
17000
1100
1700
9800
3700
1200
12500
8100

, CmeV)

±1500
±1100
± 700
±3000
±1500
±2600
±1200
±3000
±1500
±1600
±1600
±1300
±1700
±3000
±2000

rj
13.0
38.0
19.7

119
53.0
96.0
15.0
115
27.0
31.0
65.0
25.0
28
82
55

(meV)

±11.0
± 7.8
± 1.9
±21
±11.0
±18.0
± 8.2
±20
±10.0
±11.0
±12.0
± 8.6
±11
±20
±13

gf^ Possibly p-vave

The calculated absorption resonance integral is 12 b for
a 0.79 ev radiation width.
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THERMAL CROSS SECTIONS

<rv = 280±30 b
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THERMAL CROSS SECTIONS

Isotope

E r 1 "
Erlf6

Er"'
Er
Er
Er,Er
ErlB7

E r 1 "
Er170
£r161,

Er.Er1

Er167'
Er
£r167,

Er167

Erl62,
Erl70

Er 1"'
Er
Er 1 6 6

Er
Er
Er166

Er170

Er"°
Er
Er 1"'
Erl66.
£rl68.

Er
Er
Er
Erl70

,164,167.168

,167

162,161,166
•168,170
.164,166-168

,166
162,161,166
,166,170

.170

,161,166-166

,164,166-168

164
167
170

Measurement

mass spectrometry
activation

g

r

*t
<rt

't

mass spectrometry
mass spectrometry

*t

a 1pha em i ss iOP

activation
<rv

activation
activation
activation

activation
reactivity
activation
diffraction
rt
pile osci.
activation

Reference

PRIVATE C0MM.(72)
JMS,6,135(7!)
JPJ,31,1301(71)
AKE,16,19(70)
NIM,86,83(70)
70HELSINKI,1,651(70)
70HELSINKI,1,651(70)
UFZ,13,120(68)
UFZ,13,120(68)
PR,162,1130(67)
BAS,31,338(67)
BAS,31,338(67)
NP/A,95,683(67)
ORNL-1155,15(66)
N5,11,(2),1(67)
UFZ,11,210(66)
UFZ,11,210(66)
YF,1,252(65)
PRIVATE C0MM.(65)
NY0-10175(61)
PRIVATE C0MM.(61)
BAP,9,31(61)
ftOP,12,225(63)
NP.11,372(63)
ZP,175,51(63)
ANS,3,162(60)
CNI-6(59)
BAP,3,336(S8)
ANL-5287(51)
PR.91,597(53)
PR.87,187(52)
PR,83,611(51)
ZN,1,179(16)

Author

Pappas
Dobroremsky
M i yano
Knorr
Malik
Vertebnyi
Vertebny i
Kolotyi
Kolotyi
Mughabghab
Vertebnyi
Vertebnyi
Zimmerman
Gi1lette

Su
Vlasov
Vlasov
Andreev
Ohno
Arino
Haddad
Lopez
Alexander
Manga 1
Schoneberg
Roesser
Segre
Hopkins
Barnes
Koehler
Bernstein
Pomerance
Bothe

D/75 M-lf



msctmci mmvzm

S.S-1686

|r!« »«»;C5I> 95-2**5
£*•'•' */«f»ct**»> 20.3-1*2

£«•'•* poi«ria»tio«t 0.0S-9.G

3O-7S0

f r iM **** 6.0-321

Er?«» f. JS-663

#, iS.S

#- 6 - )« 0«-:)»71««J l̂ AAMf
«, (5.3 ae*is«2«?(t}} V I * M »

£<•"' «( 0.16-27.6 <€*15«2%flS3} f t * f*«
£<•'*' pof*rii*t;on O."«6-3.6 MII*ftT£ COff»<tt!> 5*<l»w

I ::
Er
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*
1

1
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6.19
1*2
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U73
0.11

1.J3

2*03

B»9S
1.23

O.*l2
0.13
2.66
9.85
e.io
2.87
9.8
5.16

i'.B
0.28
2.2
1.0
0»*0
1.42
0.S8
0.68
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a0.15
10* t

flw.wv
*0»«
i0*OS
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ftf
«f Tm

260.1
274.0
283.0
288.0
295.3
287.0
3IB.S
319.3
324.0
333.0
346.3
356.7
363.1
376.2
377.6
390.0
399*8
407.0
408.9
413.6
415.3
440.6
455.1
459.3
467.8
471.7
•592.9
512.0
S19.1
542.3
549.4
556.5
564.5
573.0
577.0
S85.B
591.7
598.9
606.9
625.0
630.9
642.1
658.5
671.8
676.1
684.9
693.6
705.0
711.9
715.1
723.0
730.0
737.0
755.6
760.5

•V)

10.5
tO.S
10.5
i0.6
tO.6
tO.6
i0.6
*0.6
1O.6
tO.6
i0.6
i0.6
i0.6
i0.6
i0.6
tO.6
tO.6
id.6
±0,7
iO-8
tO.8
tO.8
to.e
to.a
t0.9
ti.O
tl.O
tl.O
tl.O
il.O
*1.0
tl.O
il.O
tl.O
tl.O
tl.O
tl.l
tl . l
tl.Z
±1.3
ti.3
tl.3
ti.3
tl.3
tl.3
tl.3
tl.3
tl.3
tl.3
tl.3
tl.4
tl.4
tl.4
tl.4
tl.4

P

114
185

170
210

165
130
180

500

170
340

170
220
590

720

210
ISO

360
330

220

C

i

••V)

i 10
i 12

i 30
t 30

t 25
t 20
t 35

±100

t
I

i
i

i

40
50

40
40
40

noo
*1

1
1

1

to
60

SO
SO

45

?9T«

20.8
31.5
50.0
69.5
9.0

27.0
78
58
13.6
70.4
33.0
44.2
2.8

18.8
S2.6
66

7
40

220
186
52
58.2

7.4
15.2
36
18
40
74

118
10
42
78

156
106

6.0
310
42

130
34.0
90
44.0
32
52

230
360
20.0
22
8

132
290

11
48
26.0
22
11.2

<

i
t
i
I
i
i

- •VJ

2.0
3.0
5.0
2.0
1.4
3.0

slO
t
i
i
i
i
1
i
«
i
i
i

8
1.6
4.0
2.0
2.0
0.8
2.2
2.4
q
2
6

t30
120
*
i
t
i
i
i
t
i
i
i
i

*
i
i

4
2.0
1.0
2.0
4
2
2
4
6
2
4
4
8
6
1.6

±30
i
i
*
*
i
i
i

4
8
2.8
6
3.2
2.4
4

t20
±40
*
i
l

2.8
2
2

t20
130
i

t
i
i
i

2
4.0
2.4
2
1.6

J

1
1
1
0
0
i
1
0

i
1

1
0
0
1

1
0
1
1
1
1
I
0
]
1
0
1
1
1
1
1

0
1
1
1
1
1
1
0
1
1

i n
en
0
i

m
enCO]

en

I", (a*V>

93 HO
85 t 4

100 t 7

126 120
118 t31
94 334

118 *2S
108 *20
92 135

120 t40
103 tSl

118 140
119 t40
120 t40

118 t40
128 160

136 153

188 145

1.30
1.91
3.0
4.10
0.52
1.58
4.2
3.2
0.76
3.86
1.78
2.4
0.14
0.96
1.16
3.4
0.34
0.20

10.8
9.2
2.6
2.8
0.34
0.70
1.66
0.86
0.44
3.2
5.2
0.40
1.8
3.2
6.6
4.4
0.24
1.28
1.74
5.6
1.36
3.6
1.74
1.28
2.04
8.8

13.8
0.68
0.82
0.28
5.0

10.8
0.40
1.78
0.96
0.80
0.30

<••¥)

tO. 13
tO.20
±0.3
tO. 13
tO.08
10.17
±0.5
tO.4
tO.09

tO. 11
±0.1
10.03
tO.ll
10.12
±0.5
tO. 10
tO.04
tl.4
tl.O
tO.S
±0.1
10.05
10.09
10.17
10.09
±0.06
±0.2
10.3
10.08
10.2
±0.2
10.3
±0.3
t0.06
10.13
tO. 17
tO.3
tO. 11
±0.2
10.13
10.10
10.16
±0.8
*l.4
tO. 10
tO.OB
tO.04
tO.8
tl.l
±0.08
tO. IS
±0.09
tO.08
10,04

o/n
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rt • 92*4 b

RESONANCE PROPERTIES

! - e - ISOtSO b
So « I.St0.2

1 7 1 .

4fTm
THERWH. CROSS SECTIONS J1.M)rr}

r y > 1.StO.2 to

RE50fMWC€ PROP£RT1(£5
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THERM. CROSS SECTIONS

Isotope

!•'•»
U
Ta**°
Ta
Tn
Ta"*
Taita
To1**

Ta" 1

T*'**
T a 1 "
Ti.149

Isotope

Ta l i f

Ta1**
Ta»*»
Ta>*»
T»"*
T a 1 "
T»'**
Ta'"
To'"
T-U»
T a 1 "
T.'"
Ta'"
T«
T« I M

Heasurenent

nagnetization
activation
activation

*t
activation
activation
#t 0.001-1.0
mass spactroaetry
nass spectro•etry
•ass spectroMtry«activ.
diffraction
activation
pi ie oici.

R e f e r s .

PRIVATE COMH.(73)
PRIVATE C0m.(72)
J1N,34.2699(72)
JPJ,31.1304(71)
AKE,16,49(70)
J!N,32,2839(70>
NP/A.102,241(67)
NP/A.9S,683(67>
ORNL-4155,15(66)
0RNL-41S5,15(66)
0RNL-415S,15(66)
PR.126.1672(62)
ZP.149,21S(S7)
PR.83,64U51>

RESONANCE PARAMETERS

Keasureaent

r^Cspactra)
ry(spactra)
?r(spectra)
ry(spectr»)

f,
*t*.

f

*t

Energy
Range (eV)

14.4-153
3.9-716
3.S-1S3
14.4-115
3.9-243
2.8-89.6
3.9-760.5
3.9

14.3-297
3.9
14-51

3.9-154
3.9-158
3.9-17.5
3.9-17,6

Reference

AERE-PR/NP-I8.23(72)
71ALBANY,233(71)
71ALBANY,251(71>
PR/C,2,2031(70>
NP/A.131,305(69)
PRIVATE COm. (69)
CEA-R-3385(68)
NP/A.9!.644(67)
6SAHTUEW>,6S(6S)
NP.62.64K6S)
AERE-PR/N".4.20(63>
WP.8,33^(63)
PR.99.10(55)
Pfl,96.1014(54)
PR,92.656(53>

Author

Lander
Pappas
Steinnes
Hiyano
Knorr
SiM
Amtreef
Zimermn
Gelletee
Gi1lette
Gi1tette
Koahler
Houtermns
Poaaranca

Author

Thoaas
Cbrimn
Thoaas
Ghat
Borros
Stokes
Julian
Al-Kital
Asghar
Caulaaans
Corvi
Singh
Harvay
Sailor
Foot«



THERflrtL CROSS SECTIONS

rT > 36.6*2.0 b
r. • 25.0*0.8 b
<rB. ' 5.2*0.5 b
»'.„ = 12.62*0.12 f«

RESONANCE PROPERTIES

Jr * 182*10 b

Y

THERMAL CROSS SECTIONS

<r, • 3470*100 b
«r. « «t K b

RESONANCE PROPERTIES

Iy * 31000*2000 b

RESONANCE PARAHETERS

I" * 0' Xftbn > 0.14 Sn « 6867.2*0.5 h«V

E 0 («v> rn < M V ) rt (i«v) r° (**v) "
0.597*0.001 3.3*0.5 70 *10 1.3*0.7
22.50 *0.04 23 *2 6.1*0.4

0/1) 701
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70
THERMAL CROSS SECTIONS

<rr = 10*1 b
»•« < 0.01 mb

RESONANCE PROPERTIES

I. = 300*30 b
R' = 7.3*0.6 fm

RESONANCE PARAMETERS

I" = 0' Zftbn = 3.0 Sn = 6617.2*2.1 k«V

Eo (eV> rn (meV) FjfTineV)

8.13*0.06 1^61* 0.15 0.583*0.053
39.93*0.06 167 * 15 *9.6 ±2.4
66.57*0.06 10 * 7 1.9 ±0.9
72.91*0.07 55 * 9 6.1 ±1.1
95.31*0.10 21 * 3 2.3 ±0.3

167.7 ±2.0 21 * 1 1.6 ±0.3
212.8 ±0.3 208 * 30 11.2 ±2.0
270.0 ±0.2 76 * 15 1.65 ±0.90
286.1 ±0.3 137 ± 22 8.1 ±1.3
358.0 *0.1 76 ± 20 1.0 ±1.1
381.0 ±6.0 65 ± 20 3.3 *1.0
391.0 *7.0 70 ± 20 3.5 ±1.0
117.9 ±0.5 175 * 30 8.3 *1.1
151.8 ±0.5 68 * 11 3.2 ±0.7
612.1 ±0.8 210 * 60 8.5 ̂ 2.1
761.6 ±1.2 200 i SO 7.2 ±1.8
808.8 ±1.3 200 * 10 7.0 H.1
868.9 ±0.7 89 * 20 3.0 ±0.7
9S2.5 ±0.8 13 ± 15 1.39 *0.19
978.1 ±0.8 630 ±130 20 *1
1037.1 ±1.0 220 ± 80 6.8 ±2.5
1296.2 ±1.,? 360 ±100 10.0 ±3.2
1328.0 ±1.1 190 ± 50 5.2 ±1.1

70-2 D/82
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70™

THERMAL CROSS SECTIONS

<ry = 50±1 b
<rm < 0.04 tnb

RESONANCE PROPERTIES

r = i/2-

Eo <eV)

Bound 1eve 1
7.91±0.02
13.04±0.03

"17.7
2I.72±0.06
28.13±0.04
34.S4±0.05
41.36±0.06
46.38±0.07
52.87*0.09
51.18*0.13
60.09*0.05
61.70*0.06
76.91*0.08
82.23*0.08
84.31*0.09
96.05*0.11
107.7 *0.1
211.9 ±1.1
120.2 ±0.2
127.6 ±0.2
139.9 ±0.2
115.9 ±0.2
160.1 ±0.2
164.6 ±0.2
175.6 ±0.1
179.1 ±0.1
182.3 ±0.1
193.6 ±0.2
208.3 ±0.2
210.4 *0.2
216.8 ±0.2
226.8 ±0.2
239.9 ±0.2
250.1 ±0.2
255.26
269.7 ±0.3

2grn

3.2 ±
5.0 ±

0.27±
3.54±
7.5 ±
15.0 ±
1.60±

10.0 ±
30.0 ±
8.4 ±
14.2 ±
20 *
5.2 *
4.7 *
5.6 ±
76 ±
30 ±
0.21±
30.1 ±
21.0 ±
15.8 ±

116 *
78.0 ±
22.0 ±
1.88*

22.8 *
10 *
10 ±

200 *
1.38*

42 *
7.2 *
48 ±
S8.0 *
1.96*

U
R
<D>
So

= 332*30 b
= 6.3*0.6 fin
= 5.8*0.5 eV
= 1.7±0.2

RESONANCE PARAMETERS

JSAbn = 14.3

(meV)

0.2
0.3

0.03
0.24
0.4
0.8
0.14
0.6
2.0
0.4
0.8
1.5
0.4
0.4
0.4
4
2
0.14
2.4
6.0
1.2
10
4.0
2.0
0.90
2.8
2
2
56
0.72
4
1.4
6
8.0
1.00

J

1
0
1
1
1
1
0
1
1
0
1
1
1
1

0
1
1

1

fy

70
81

79
77
66

73
82
72
79
69

59
80
89

70

80
70
69

74

84
100

CmeV)

±10
± 6

±10
± 8
± 8

±18
±15
±10
±10
±12

±18
±12
±12

±14

±14
±iO
±15

±10

±12
±20

= 8020.9*0.8 keV

29r° <neV>

1.14 ±0.08
1.39 ±0.08

0.058*0.006
0.67 ±0.05
1.28 ±0.07
2.34 ±0.12
0.23 ±0.02
1.33 ±0.08
4.08 ±0.28
1.08 ±0.06
1.76 ±0.10
2.28 ±0.17
0.58 ±0.04
0.51 ±0.04
0.58 ±0.04
7.4 ±0.4

0.022*0.012
2.70 ±0.22
2.02 ±0.50
1.30 ±0.10
9.16 ±0.79
6.0 ±0.4
1.66 ±0.16
0.140*0.068
1.68 ±0.20

0.70 ±0.14
13.3 ±3.8
0.094*0.050
2.78 ±0.26
0.46 ±0.10
3.04 ±0.38
3.64 ±0.50
0.12 ±0.38
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70Yb

En <«V> 2grn (meV) (meV) (meV)

276.6
287.5
290.6
302.3
310.1
314.0
319.9
331.1
341.6
344.4
354.4
359.5
37O.«t
387.2
392.0
109.4
411.7
434.6
436.7
444.8
455.2
4S9.3
470.8
483.6
494.3
499.1
515.9
524.8
531.5
538.9
547.1
557.7
560.9
577.7
594.2
598.2
603.9
612.5
620.5
628.6
633.1
648.9
657.2
661.8
667.4
673.6
685.7
691.6
69S.1
709.4
716.3
731.1

±0
±0
*0
±0
±0
±0
±0
±0
±0
±0
±0
*0
±0
.tO
±0
±0
*0.
±0.
±0.
±0
±0,
±0.
±0,
±0,
10,
±0.
±0,
±0,
±0.
±0.
±0,
tO.
tO.
±0.
±0.
±0.
±0.
tO.
±0.
tO.
±0.
tO.
11.
tO.
tO.
tO.
tO.
tO.
tO.
lOo
11.
10.

.3

.3

.3

.3

. 3

.3

.3

.3

.4

.4

.4

.5

.5

.4

.5

.5

.5

.3

.3

.3
,7
.3
.3
.3
.3
.3
.3
.3
,9
,3
,4
.9
.9
,4
,4
,4
,4
,4
4
4
.4
5
2
5
5
5
5
5
5
5
3
5

16
34

164
39
64

6
50,

6.
32.
64,

330
6.
4,

270
7.

31.
38.
861
25.

122
8

44
60
46

142
160
186
126

8.
480

80
4.
3.

66
38
60

130
84
48

122
92
56
17

118
76
29
42
80
15

350
2.

104

.6

.0

.0

.0

.2

.0

.2

.0

.0

.4

.8

.0
,0
.0
.0
.0

8

6
4

8

t
±
i
t
t
i
t
i
t
i
i

±
±
±
±
t
i
t
±
±
i
l
i
t
t
±
±

t
i

±
t
i

t
±
±
i
i
i
i

±
t
±
t
l
l
±
t
t
l
t
i

2
4

12
6
8
2
8
3
6,

10,
50

3,
2,

50
3.
5,
6.

10.
6,

14
4
8
6
6

24
20
20
14
3 .

60
12
2.
1.

10
6

10
18
10
8

16
12
8
7

18
12
5
8

12
4

44
1.

12

.8

.0

.0

.0

.6

.0

.0

.0

.0

.2

.4

.6

.0

.0

.0

.0

0

0
6

6

80
86

80

82

70

80

72
62

78
80
77

70

72

87
73
64

86

H 8
120

±15

±14

±25

114

t l 5
±18

±15
±20
U8

115

*15

t l 8
116
H 6

120

1.00
2.00
9.6
2.24
3.64
0.34
2.80
0.34
1.74
3.44

17.6
0>34
0.25

13.8
0.36
1.54
1.88
4.12
1.20
5.80
0.38
2.1
2.8
2.1
6.4
7.2
8.2
5.6
0.38

20.6
3.4
0.19
0.14
3.6
1.6
2.5
5.2
3.4
1.9
4.8
3.7
2.2
C.68
4.6
2.9
1.1
1.6
3.04
0.58

13.2
0.10
3.8

tO.16
tO.24
10.8
10.34
10.46
10.14
±0.44
10.16
tO.32
10.54
t2.6
tO.16
tO.12
12.6
10.18
±0.24
±0.30
±0.48
tO.28
±0.60
10.18
±0.4
10.3
±0.3
±1.0
±1.0
tO. 8
10.6
±0.13
12.6
t0.5
10.08
10.07
10.4
±0.2
±0.4
±0.8
±0.4
±0,3
±0.6
±0.5
±0.4
±0.28
±0.8
±0.5
10.2
±0.3
±0.46
±0.16
±1.6
±0.06
±0.4
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171

70 Yb

CmeV) CmeV) 2gT° (»eV)

1269.3
1283.2
1290.8
1299.4
1322.1
1334.0
1352.3
1368.6
1377.7
1397.9
1437.6
1450.3
1453.4
1461.7
1469.4
1481.0
1499.1
1516.9
1524.4
1534.7
1549.6
1586.9
1593.8
1617.6
1637.3
1661.6
1675.8
1684.7

*0.6
±0.6
±0.6
±0.7
±0.7
±0.7
±1.7
±0.7
±0.7
±0.7
±0.7
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.8
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9
±0.9

150
390
430
380
340
270
14
206
96
24
352
134
146
172
64
320
300
240
90
420
102
380 :
78 :
196 :
116.0 i
240 i
96 i

280 i

t 32
± 66
± 80
± 80
± 60
± 76
± 8
t 44
± 32
* 12
t 90
t 44
t 50
t 48
t 22
t 60
t 60
t 40
t 30
t 80
i 36
tlOO
t 30
t 60
t 40
t 80
t 30
60

4.2
10.8
13.4
10.6
9.4
7.4
0.38
5.6
2.6
0.64
9.2
3.52
3.82
4.4
1.66
8.4
7.8
6.2
2.3
10.8
2.6
9.6
1.96
4.8
2.86
5.8
2.34
6.8

±1.0
±1.8
±2.2
±2,2
±1.6
±2.2
±0.22
±1.2
±0.9
±0.32
±2.4
±1.16
±1.32
±1.2
±0.58
±1.6
±1.6
±1.0
±0.8
±2.0
±1.0
±2.6
±0.76
±1.4
±0.98
±2.0
±0.74
±1.4

SmalI Yb-171 resonance masked by the 17.7 eV Yb-173 resonance.
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I" = 0*

THERMAL CROSS SECTIONS

<r- • 1.3*0.8 b
r, < 0.03 mb

RESONANCE PROPERTIES

I. « 25^3 b
R ; • 6.3*0.8 fin
<0> * 70*3 «V
So * 1.6*0.2

RESONANCE PARAMETERS

tfibn = 21 .9

172

70 Yb

6367.3*0.5 k«V

Co (eV)

139.9*0.2
180.310.1
201.510.2
323.710.3
459.310.3
S08.7*0.3
544.4*0.4
619.6*0.4
662.010.5
753.9*0.6
815.4*0.6
859.2*0.4
875.6*0.4
981.410.4
1066.7*0.5
1129.4*0.5
1204.0*0.6
1282.3*0.7
1334.7*0.7
1455.6*0.8
1511.9*0.8
1702.8*0.5
1733.9*0.5
1786.8*0.5
1826.6*1.0
1892.7*0.6
1914.8*0.6
1977.4*0.6
2001.6*0.7
2120.3*0.7
2162.1*0.7
2278.7*0.8
2401.410.8
2433.4*1.7
2520.9*0.9
2S49.1*0.9
2574.8*0.9

rn <
134
220

meV>

* 8.0
* 14

16.2* 1.0
7
40
240
32
93
SS
785
215
28
69 I
23 s
330
42 !
19 '.
38 i
97 i
94 i

230 s
11 i

230 i
310 i

4600 i

t 1
t 5
t 40
t 8
t 8
t 7
t SO
t 25
t 5
t 9
i 5
t 40
[ 7
ii 7
t 12
t 15
i 15
t 30
t 7
t 30
t SO
700

980 H60
1100 *170
20 i
32 t

500 i
96 i
37 i

14
23
80
24
12

4800 1700
62 *
360 *
ISO *

40
60
40

2100 *300

77 *16
60 *20

60 *20

f° (m»V>

11.3 * 0.7
16.0 * i.O
0.32* 0.07
0.67* 0.22
1.87a 0.23
10.6 • 1.8
1.37* 0.34
3.7 * 0.3
2.14* 0.27
28.6 * l.B
7.5 * 0.9
0.96* 0.17
2.3 * 0.3
0.73* 0.16
10 * 2
f.2S* 0.21
0.5S* 0.20
1.06* 0.34
2.7 * 0.4
2.5 * 0.4
7.5 * 0.8
0.27* 0.17
S.S t 0.7
7.3 * 1.2

108 *16
23 * 4
25 * 4
O.'iS* 0.31
0.72* O.Sl
1O.» * J.7
z.:i * o.s
0./8* 0.2S
98 *14
1.26* 0.81
7.2 * 1.2
3.0 t 0.8
«!.O * 6.0

D/87 707
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t?2

70 Yb

1050

93JJ-U6.O

10017 *?
J0J02 *?

«soo
$700 *eoo

3100 *700
3000 *700
1600

It.'- 1
34.0 i
24.0 i
59.0 i
8.2 i

tS.O !
34.§ i
13.0 i
31.0 i
30.0 i
16.0 1

i 3.0
t 6.0
t 4.0
t 8.0
1 4.1
i 8.0

7.0
S.O

r 7.0
7.0
S.O

C«J5S SECTIONS

• 19*2 b

MWWOTtCS

70

7,8tQ»$ •¥
1.7*0.2

$• . S/2-

4.S1*O.«2

3l!3S*0.*08
3S.72iO.0S
4S.16*0,07
S3»47«t.O9

6s!l8»olo6
68*91 •C«06
7<.49i0«07
7S. 14*0.07
96.4 10.1

10S.8 tO.l
l l l . t tO.i
124.3 *0.2
128.8 sO.?
134.8 *0.2
>4S«3 *0«2
1S4.2 iO,2

XHbt

{•*¥)

0.2t* 0.02
31
74.0
48
30
8.2
8.0
3.0
7.3
7.0 i

36 i
IJ.8 t
SO t
12.4 i
20.0 i
71 !
8.S t

19.4 j
1.9 i

i 2
1 4.0
t 4
t 2
• 0.6
• O.S
i 0.6
i 0.6
i 0.8
i 2
i 1.0
1 4
i 1.0
> 1.2
• 4
i 0.6
i 1.6
i 0.2

* • 16.2

J

3
2
2
3
2
3
3
3
2
3
2
3
2
2

80 * 1
82 t 9
7 0 * 8
80 t 9
73 ttO
78 H2
74 t!0
72 *12

68 • 8
7S US

70 112
63 112
74 t 9
62 H4
64 US

» 74&3.0t0.8 h»V

2 9 ^ <«•»>

0.09910.010
7.4 £0.5

13.2 10.7
8.0 i0.7
4.S 10.3
1.12 £0.08
1.04 tO.06
1.11 10.07
0.89 10.07
0.82 tO.10
4.2 10.2
1.2 iO.I
S.8 10.4
1.18 10.10
1.6 19.1
6.2 i0.4
0.73 10.05
I.SO 10.14
0.15 10.02

tftt 70-9



CD —©UI —I

OO — OOOOOOOOOO — — OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOO

«
o OOONON

aio)Oio
O NOOtO

• « * •
o GO o <x CD i\) ro
• • • • »fc • * * • • • * * • • • • • • • » •» « i »• »• • *

•-• ao w
l'NlOUI

• * •
O O) -c N O

O> 0 0 N> O>

-»j o CD tno)
oo o to oo oo

H- » t» I* »

ui ro ui m -e

(0 -e 01 u ui

vi o o uifo

SS8SSS >J Nl

So

~ppppppopop~ppppppppopo~pp~ppppopppppppopppoooooooo

S 2

,_..--:, f-



1
w

5

1O I M . » » •» «M "• S CD O ffl «• «>4 U> (O 52 a- (O (O (0 Si S O 10 » CO ft - • <O * <M S «• S* » O « CD O OS CO (O (0 O S » «M »v (O Ifi (O S

Op (O O

44 4i 44 44 44 44 A4 Û ̂ U ̂ J Û ̂ u ^u ^u ^u
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179.

i e <•¥» If* tmtili 3 f,

13S4.2
1368.2
1374.9
1381.2
14CS.1
1422.8
1435.9
1440.6
1443.6
1448.1
14S4.t
1464.8
1471.7
1460.3
1498.3
JS18.3
1537.9
IS49.6
1566.4
1569.8
1582.6
1593.8
1617.6
1631.0
1641.0
1679.6
1684.3
1698.5
1704.7
1711.5
1720.7
1730.9
1739.6
1748.8
1755.8
1760.8
1775.8
1782.7
I78SI.9
1796.8

18.7
i0»?
iG.7
t0.7
'Safe w

10.8
t0.8
1O.8
iO.8
tO.8
iO>8
lO.S
«0.8
10.8
*&.B
10.8
»C<.9
til.9
*0.9
i0.9
iG.9
i0.9
sO.S
10.9
lO.S
10.5
lO.S
lO.S
lO.S
10.5
10.5
iQ.S
lO.S
lO.S
lO.S
lO.S
i0.5
lO.S
lO.S

166
270
12%
l€0
J/0
34

38
56
S8

34
232
234
420
460
48
64

260
280
76

100
740
102
S2
72
88
38

190
26
64

420
194
38
20
36

244
326
86
84

i

s
t
t
t
t
i
i
t
i
i
X
t
*
i
t
i
t
t
t
t
*

i !
i
\
i

x
1
1
•

J
t
s
t
t
t
t
1
1
1

26
44
30
36
16
18
42
20
3d
30
SO
20
48
48
80
80
24
33
60
68
24
32
120
32
26
28
30
14
40
14
22
80
60
16
12
18
48
65
32
22

-1.6
?.Z
3.4
1.8
urn
3.7
1.0
1.5
t.5
6.6
0.88
6.0
6.0

10.8
tl.8
1.2
1.6
6.6
?.Q
1.3
2.S

18.4
2.5
f.3
1.8
2.1
0.92
4.6
0r62
I.S

10
4.6
0.90
0.48
0.86
5.8
7.8
2.0
2.0

tQ.f
U.2

*i.o
aQ.*t
*!.}

*0.S
*c.t
tO.8
*t.t
10.S2
tU2
M.2
t?,3
t2.0
*5.6
tO.S
ti.6
tt.6
£0.6
id.8
t3.0
i0.8
i0.6
»0.7
10.7
iC-3*
it.O
10.34
i0.5
i2
U.4
10.44
10.28
10.42
H.2
H.6
10.8
iQ.S

7012 D/n



THEiWAL CROSS SECTIONS

m
to

Yt

. GS*S b
» 46«4 fa C67 MS W l
• IStu t> IH.2 city *'sVb*J
< 0.02 **>

RESONANCE PROPERTIES

I , • 33*% b
R5 » 7.5*0.5 f«
<D> o 162*18 •¥
5e • 1.6*0.2

RESONANCE PARAMETERS

Iflbn » 31 .8 5, - 5822.6*0.5 k.V

£0 <»VJ

-2S.0
342.H 0.4
S8S.4* 0.4
880.24 0.4
J002.7* 0.4
tl79.ec 0.6
1301.3* 0.7
1634.6* 0.9
1688.6* 1.0
1738.8* O.S
1959.61 0.6
2073.1* 0.7
22S9.9s 0.8
2477.Q* O.S
2571.2* 0.9
2620.4* 0.9
2682.3*
30S8.1*
3080.1*
3287.7*
3540.3*
3840.7*
4036.9*
4146.3*

1.0
1.2
1.2
.3
.5
.6
i.e
.9

4482.6* 2.1
4868.3* 2.3
SI49.6* 2.S
6218.9* 2.6
S369.U 2.7
5653.2* 2.9
5752.0* 3.0
S9S4.2* 3.2
6333.0* 3.S
6503.6* 3.6
6718.8* 3.8

480
122
480
250
42

13
7600
600
2100
66

1100
770
54

3400
40
720
880
4000
ISTO
S70
910
600
2200
4100
2Z0
5900
320
8000
1100
1400
330
190
1340

<ft*V)

* 20
* 12
* 90
* 25
* 7
i 80
* 8
*1000
* !40
* 200
* !2
* 140
* 100
* 9
i 40G
* 8
* too
* 130
* SCO
* ISO
* 110
* 110
* ICO
* 300
* 500
* SO
* 900
* 70
*IOOO
* 200
* 200
* 70
4 70
t 220

T, ( M V )

65
90 *20
76 t20

160
2S.9 * 1.1
S.O * 0.5
16.2 * 3.0
7.9 * 0.6
1.22* 0.20

26 * 2
0.32* 0.20

186 *24
19.2 * 3.1
S4 * S
1.45* 0.26

23 * 3
1S.5 * 2.0
1.06* O.1B

66 * 8
0.77* 0.15
13 * 2
IS.9 * 2.3
70 * 9
23 * 3
11 * 2
14.3 * 1.7
9.3 * 1.6
33 * 4
59 * 7
3.1 * 0.7
82 *!2
4.4 * 1.0

J06 ±13
14.5 * 2.6
18.1 * 2.6
4.1 s 0.9
2.4 * 0.9
16.3 * 2.7

0/93 70-13



174

70Yb

CneV) CmeV)

7080.
7519.
7726.
7851.
8104.
8689.
8840.
9389.
9754.
10017
10148
10304
10405
10566
10694
10S78
11003
11083
12025
12528
12722
13196
13450
14406
14525
14953
15143
15258
15707
15829
16147
1E431
17223
17568
17810
18090
18207
18291
18600
18916
19801

0* 4
4* 4
6* 4
3* 4
9* 5
0* 5
6* 5
0* 6
2* 6
* 7
* 7
* 7
* 7
± 8
± 8
± 8
± 8
± 8
± 9
±10
±10
±11
±11
±12
±12
±13
±13
±13
±14
±14
±14
±15
±16
±16
*17
±17
*17
*17
±18
±18
*!9

.1

.5

.7

.8

.0

.6

.7

.2

.6

2900 •
1060 :
8800 :
500 =
830 3

5200 i
9200 i
1170 i
5300 3
23C0 i
950 i

t 400
t 250
tlOOO
t 130
t 200
t 800
tl200
i 250
c 700
: 400
300

11000 ±1500
1100 i
4300 i
4800 i
2600 *

300
700
600
600

7900 ±1600
3300 i
1400 l
2500 i

800
450
700

11000 ±2000
8000 ±1600
13800 ±2000
14300 ±2000
3600 ± 800
4900 ±1000
1500 ±
4100 ±

300
900

18000 ±3000
9300 ±1800
9100 ±1800
10500 ±2000
3700 ±1500
5700 ±1000
9200 ±2000
4800 ±1400
4400 ±1400
13000 ±2500
5500 ±2000
9300 i-2500
4700 ±1000

34 ± 5
12.2 ± 2.9
100 ±11
5.6 ± 1.5
9.2 ± 2.2
56
98
12.1
54
23
9.4

105
10.8
42
46
25
75
31

± 9
±13
± 2.6
± 7
± 4
± 3.0
±15
* 2.9
± 7
± 8
* 6
±15
± 8

12.8 ± 4.1
22
98
70
119
119
30
40
12.2
33
144
74
72
82
28
43
63
36
33
96
40
68
33

± 6

±14
±17
±17
± 7
* 8
2.4
7

±

±
±24
±14
±14
±16
±11
± 8
±15
±10
±10
±18
±15
±18
± 7

70-14 D/94



176Vh
70™

THERMAL CROSS SECTIONS

<rf = 2 .1±0 .2 b

RESONANCE PROPERTIES
I v = 6±2 b
R' = 7 .0 *0 .6 fm
<0> = 185±20 eV
So = 2 . 1 * 0 . 3

RESONANCE PARAMETERS

I" = 0* 2Abn = 12.7 Sn = 5566.8*1.0 keV

Eo (eV)

97.9* 0.1
148.5* 0.2
397.9* O.t
488.3* 0.6
726.0* 1.1
949.9* 0.8
992.8* 0.9
1182.0* 0.6
1392.5* 0.7
1571.5* 1.7
1606.8* 0.9
1915.9* 1.2
2009.3* 0.6
2180.1* 0.7
2487.1* 0.9
2508.8* 0.9
2722.4* 1.0
2929.1* 1.1
3234.3* 1.3
3360.7* 2.7
3660.0* 1.5
3781.1* 1.6
3792.3* 1.6
4300.3* 2.0
4351.0* 2.0
4620.2* 2.2
5037.7* 2.5
5382.6* 2.7
5481.3* 2.8
5716.3* 3.0
6001.7* 3.2
6315.8* 3.5
6480.4* 3.6
6722.6* 3.8
6955.3* 4.0
7331.1* 4.3
7555.2* 4.5
7801.5* 4.7

rn
0.
8.

200
2500
3600
10
7.
15

1700
5400
470
29

1200
2700
310
43
450
SOOO
1760
48

1200
115
460
2000
1200
740
2700
6900
640

24000
3100
6000
820
4300
6700
2900
920
1450.

(meV)

54*
0 *
*
*
±
*

4 ±
*
*
*
*
i
1
*
1
*
*

0.06
0.8
20
100
400
7
5.0
11
200
600
40
18
150
300
50
30
70

±1000
*
*
*
*
*
*
*
1
*
*
*

190
32
140
20
60
220
150
100
300
800
130

±3000
±
*
*
*
*
*
*
*

400
800
100
500
800
400
ieo
300

r° (meV)

0.055* 0.006
0.66
10
113
134
0.32
0.23
0.44
45.6
136
12
0.66
26.8
57.8
6.2
0.86
8.6

166
31
0.83
20
1.87
7.5
30
18.2
10.9
38
94
8.6

320
40
75
7.7
52
80
34
10.6
16.4

* 0.07
* 1
* 5
*15
* 0.23
* 0.16
* 0.32
* 5.4
±15
* 1
± 0.41
* 3.4
* 6.4
* 1.0
* 0.6
* 1.3
il8
* 3
* 0.55
* 2
* 0.33
* 1.0
* 3
* 2.3
* 1.5
* 4
±11
* 1.8
*40
* 5
±10
± 1.2
* 6
*10
* 5
* 2.1
* 3.4

0/95 70-15



.76

70 '

Eo <eV) (meV) CmeV)

8200
8595
8739
8984
9217
9495
9721
9853
10515
11629
11733
12043
12089
12432
12761
13408
13601
13732
14051
14242
15067
15169
16077
17713
17794
18156
18783
18988
19499
19649

>.6± 5.1
.Si S.5
.H 5.5
.61 5.9
.0i 6.1
.7i 6.4
.3i 6.6
.91 6.7
i 7
i 9
i 9
± 9
i 9
HO
HO
HI
HI
HI
sl2
112
H3
H3
144
H6
116
117
H8
±18
H9
119

2400
8500
3400
9000
5800
27000
7800
8900
1700
1600
9000
1500
1100
12000
19000
23000
18500
21000
8900
6200
4100
12500
3800
13500
13000
11500
3700
8900
24000
21000

i 300
H 000
1 400
±1000
i 800
13000
H 000
H200
* 500
i 500
H400
i 800
i 600
11700
13000
14000
±3000
±3000
H400
11200
±1000
±2000
±1200
±2600
13000
12000
H200
12200
±4000
±3500

27
92
36
95
60
280
79
90
16.
14.
83
13.
10.
108
168
199
159
179
75
52
33
101
30
101
97
05
27
65
172
150

,6
,8

,7
0

± 3
±11
* 4
±11
± 6
130
±10
±12
1 4.
± 4.
±13
± 7.
± 5.
±15
127
±35
±26
±26
±12
±10
i 8
116
i 9
±20
±22
±15
± 9
±16
±29
±25

,9
,6

3
5
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THERMAL CROSS SECTIONS

Isotope

YfclGB,171,176

fbl70-l73

Yb168

Yb168,l7fl

Yb
Yb"°" "*
yb\70-\71.l7B

Yb 1 6 8

Yb168

Yb
Y^168,!70-172,l;

Yb17"
Yb
Yb
Yb168

Yb
Yt,l68, 171,176

Yb'68, 17<(,176

Measurement

activation

mass spectroitietry

activat ion,ratio

activation

*t
activation

act i vat i on

M <r

activation

d i ffract i on

<rt diffraction

activation

1 oca 1 osc i.

activation

Reference

PRIVATE COMM.(.72)
Jf1S,6,135(71)
70HELSINK1,2,589(70)
JIN,32,2839(70)
70HELSINKI,1,651(70)
PRIVATE C0I1H.(69)
PR,171,1100(68)
PR,170,1108(68)
KE,10,25(67)
NP/A.95,683(67)
YF,1,252(65)
ADP,12,225(63)
JCP,35,1950(61)
PR,121,610(81)
BAP,6,506(61)+
PR,83,611(51)
AMA,32A,2(16)
ZN,1,179(16)

Author

Alstad
Dobrozemsky
Ricabarra

Sims

Vertebnyi

Ualker
Hughabghab
Shera
Albert
Zimmerman
Andreev
Alexander
Atoj i

Atoj i
Hudson
Pomerance
Atterling
Bothe
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference fluthor

Yb l 6 >

Y b ' 7 0

Yb1 7 1

Y b ' "
Tb 1 7 3

Yb l 7«
Yb176

Yb 1 7 3

Yb ' 7 1

Yb 1 7 3

Y b ' "
Y b ' 7 0

Yb1 7 1

Y b ' "
Yb 1 7 3

Yb1 7*
Yb176

Y b 1 "
Yb 1 7 0

Y b " 1

Yb 1 7 2

Yb 1 7 3

Yb' 7 *
Y b ' 7 6

Yb«"
Y b ' 7 2

Y b ' 7 3

Yb ' 7 1

Yb ' 7 3

rbt68

Y b ' "

e
«rtr-(SI)

<rt*,C5I>
(SI>

»y<spectra)
rt(spectra)
»•-( spectra)

(Sl)
<re<rr(SI)
ae<r-(5I)
<rt<rT(5!)

22-169
8.1-1328
7.9-1685
139-10102
4.5-1797
342-19801
97-19649
4.5-106
7.9-127
4.5-306
22-170
40-358
7.9-354
139-2724
17-371

342-3290
98-3237
22.6
8.1-449
7.9-225
139-818
4.5-210
345-885
149-2188
7.9-147
141

4.5-130
13.5-134
8.1-205
0.597
0.597

PR/C,7.823(73)*
PR/C.7.823(73)*
PR/C,7,823(73)*
PR/C,7,823(73)»
PR/C,7,823(73)*
PR/C,7,823(73)*
PR/C,7,823(73)*
728U0.214(72>
BAP,16,496(71)
71KN0X,2,804(71)
NY0-72-190(70)
NY0-72-190(7O)
NY0-72-190(70)
NY0-72-190(70)
NY0-72-190(70)
NY0-72-190(70)
NYC»2-19O(7O)
PR,174,1400(68)
PR,. 174,1400(68)
PR.174,1400(68)
PR.174,1400(68)
PR,174,1400(68)
PR,174,1400(68)
PR,174,1400(68)
YF,3,48(66)
YF,3,48(66)
YF,3,48(66)
flNL-6589(62)*
ANL-6589(62)+
PR.100,1414(55)
PR.96.1014(54)

Liou
Liou
Liou
Liou
Liou
Liou
Liou
Kughabghab
Cole
Nughabghab
Liou
Liou
L:au
Liou
Liou
Liou
Liou
Mughabghab
Hughabghab
Hughabghab
Hughabghab
Hughabghab
Hughabghab
Hughabghab
Uang
Uang
Uang
Carpenter
Carpenter
Landan
Sailor
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THERMAL CROSS SECTIONS

», « 77*3 b
f, • 8*2 b
rt = 81.7*0.S b
»coh " 7-3*0.2 f«

RESONANCE PROPERTIES

I, = 900±SO b
So = 1.9*0.7

THERMAL CROSS SECTIONS

17$,

7,

<r- = 23.1*2.0 b
<r- = 16.1*0.9 b t " 6 Lu"J
<r\ = 7*1 b t " 6 Lu9J
r. < 0.06 nb

RESONANCE PROPERTIES

I - = 890*50 b
So = 1.9*0.7

RESONANCE PARAMETERS

1" = 7/2* ZAbr. = 97.1 5n * 6293.2*1.2 k«V

Eo (eV)

2.583*0.005
1.75 *0.03
5.25 10.02
11.20 ±0.04
13.83 ±0.06
15.35 *0.07
20.50 ±0.10
23.13 ±0.15
27.92 *0.15
30.08 ±0.15
31.01 ±0.15
36.52 ±0.15
10.55 *0.15
19.50 ±0.15
50.27 ±0.15
57.01 ±0.15
61.22 ±0.10
69.53 ±0.10
69.98 ±0.10
73.65 tO.15
81.09 tO.15
85.50 to.15

2grn C M V )

0.209*0.003
0.31 ±0.05
1.5 ±0.3
3.1 ±0.3

20 ±2
1.8 ±0.1
2.3 ±0.3
6.5 ±1.5
1.6 ±0.3

12 ±3
2.0 ±0.5
6.8 *0.8
29 *6
8 *2
6 ±2
3.1 ±0.7

J

1
1
3
3
3
1
3
3
1

3
3

TT (tncV)

69.9* 1,2

';0 ±20

160 ±50

90 ±30
80 ±30

2gT° C««V>

0.130*0.002
0.16 ±0.01
0.66 ±0.13
0.92 ±0.09
5.3 ±0.5
0.16 *0.10
0.50 ±0.07
1.3 ±0.3
0.33 ±0.06
2.2 ±0.5
0.36 ±0.09
1.12 ±0.13
1.5 ±0.9
1.1 ±0.3
0.8 ±0.3
0.15 ±0.09

0/99 71-1



£„ C*V> 2gf*n ( M V ) J rT C«wV) 2gT« <*»V>

99.81 tO.2O
100.80 10.20
103.05 tO.25
107.55 i0.25
112.87 tO.25
IIS.OO tO.2S
118.73 10.30
127.40 10.30
129.63 10.30
137.76 10.35
143.04 tO.10
116.28 10.40
118.63 10.40
IS1.04 10.40
155.62 *0.4S
158.64 10.45
163.80 10.45
169.15 10.25
171.34 ±0.25
175.46 iC.25
180.67 10.25
165.41 10.30
192.96 ±0.30
196.38 10.30
202.87 t0.30
2CH.62 10.30
217.02 10.35
223.28 10.35
227.S2 10.40
229.25 10.40
235.85 10.40
243.16 10.40
251.24 10.45
255.66 lO.SO
261.35 10.50
273.82 10.50
277.58 10.50
282.19 10.50
288.80 lO.SS
291.50 10.5S
294.80 lO.SS
304.75 10.60
307.68 10.60
313.68 10.60
318.29 10.60
322.69 1O.6O
324.61 10.65
330.12 10.65
33S.34 10.65
338.15 10.70
340.89 10.70
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1W.

71

Eo C«¥)

343.66 t0.70
347.89 10.70
355.84 *0.?0
358.80 *0.75
364.4S ±0.75
367.13 t0.75
379.37 1O.BO
383.04 ±0.80
385.11 tO.80
393.52 tO.85
398.26 ±0.85
405.82 ±0.90
413.02 ±0.90
418.71 ±0.50
422.25 ±0.50
428.02 ±0.50
43".14 ±0.50
438.89 ±0.50
443.97 ±0.55
454.66 ±0.55
467.12 ±0.55
468.78 ±0.55
473.54 ±0.55
477.52 ±0.55
484.45 ±0.60
487.68 ±0.60
494.23 ±0.60
499.69 ±0.60
504.62 ±0.60
511.84 ±0.65
515.03 ±0.65
520.19 ±0.65
528.07 ±0.65
536.82 ±0.70
539.90 ±0.70
548.94 ±0.70
551.41 ±0.70
563.67 ±0.75
566.24 ±0.75
570.70 ±0.75
577.86 ±0.75
587.88 ±0.80
592.59 ±0.80
596.56 ±0.80
601.38 ±0.80
605.43 ±0.30
614.51 ±0.85
621.24 ±0.85
627.22 ±0.85
633.28 ±0.85
638.55 ±0.90
643.29 ±0.90

<«*V> (n>cV> 2gT<i ( M V )
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175.

Eo (eV) 2grn (meV) J Ty (meV) 2gr» (meV)

968.36 ±0.80
974.58 ±0.85
984.23 ±0.85
989.48 ±0.85
1004.84 ±0.85
1008.78 ±0.90
1012.30 ±0.90
1022.97 ±0.90
1027.46 ±0.90
1034.71 ±0.90
1042.96 ±0.90
104B.S9 ±0.95
1050.38 ±0.95
1055.06 ±0.95
1058.82 ±0.95
1063.08 ±0.95
1066.41 ±0.95
1079.40 ±0.95
10Q4.8 ±1.0
1091.2 ±1.0

1103.1 ±1.0
1109.6 ±1.0
1113.2 ±1.0
1122.4 ±1.0
1131.7 ±1.0
1138.5 ±1.0
1143.8 ±1,0
1147.0 ±1.0
1152.9 ±1.0
1165.3 ±1.0
1175.2 ±1.0
1180.1 ±1.0
1186.3 ±1,0
1201.5 ±i.O
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176

71Lu

I" = 7"

THERMAL CROSS SECTIONS

2100±50 b
7±2 b C161 day
315160 b £0.180 ms
1778175 b C IJ1'Lu9J
2 mb

RESONANCE PROPERTIES

I, = 1160170 b
So = 1.7±0.5

RESONANCE PARAHETER5

XAbn = 2.6 7072.1*1.0 k«V

(eV) (meV)

0.141310.0003
1.566
4.37
6.16
9.8
10.8
11.5
19.1
19.9
22.0
24.7
27.3
29.8
32.0
33.6
37.0
38.9
42.4
45.2
46.7

1 10.004
10.03
10.04
±0.1
10.2
10.2
10.3
±0.3
±0.2
10.3
10.2
10.5
10.5
10.5
10.5
10.6
10.6
10.6
1O06

.086510.0004
0.517
0.48
1.54
1.49
1.5
0.6
0.12
0.30
1.7
4.6
11
12
7
3.7
7.9
0.8
16
3
5.8

±0.005
±0.04
±0.14
10.13
±0.4
±0.4
±0.05
±0.10
±0.2
±0.4
±3
±3
±2
±1.3
±1.0
±0.5
±3
±2
±1.2

13/2 58.710.2
59.9H. 1

0.23010.001
0.41310.004
0.23 10.02
0.62 10.06
0.48 ±0.04
0.46 10.12
0.18 10.12
0.02710.011
0.0S7±0.022
0.36 ±0.09
0.93 10.08
2.1 10.6
2.2 10.6
1.2 ±0.4
0.64 ±0.22
1.30 10.16
0.13 ±0.08
2.5 ±0.5
0.5 ±0.3
0.85 10.18
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Lu
Lu
Lu.Lu"5'"6

Lu"5

Lu"5

L u " s

L u " 6

L u " 6

Lu
Lu
Lu
L u " 6

L u " 6

Lu
L u " 6

Lu
Lu
Lu17S.l?6
L u " 6

Lu
Lu17S,176
Lu

't
activation
isom. ratio
activation
activation
activation
't

activation
activation
pile osci.
activation
<rt diffraction
diffraction
*t

«t
pile osc i•
activation
activation

AKE,16.19(70)
70HELSINKI.1,651(70)
BNL-S0276,89(70)
PRIVATE C0MM.(69)
PRIVATE C0MM.(S8)
68UASH.2,1263(68)-
KE,10,25(67)
JIN,29,865(67)
NP/A,95,683(67)
66PARIS,1,6K66)
YF,1,252(65)
NP,70,115(65)
ZFK-RN-23(61)
NUK,6,245(64)
PL,1,322(62)
PR,121,610(61)
JCP,35,1950(61)
JNE,13.35(60)
NSE,7,502(60)
PR,83,641(51)
ZN,1,179(49)
PR,72,888C47)

Knorr
Vertebnyi
Young
Fabry
Fabry
Fabry
Albert
Nethaway
Zimmerman
Brunner
Andreev
Heiser
Alexander
Sokolowski
Jorgensen
Atoji
Atoj i
Baston
Roberge
Pomerance
Bothe
Seren

RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference Author

Lu"6

Lu"5

Lu"s

Lu
Lu
Lu
Lu"6

Lu"6

Lu"s

Lu"6

Lu"5

Lu"6

Lu
Lu

Fy(spectra)
0.14
2.6-40.6
2.5-1202
0.14-2.6
0.01-0.3
0.14-2.6
0.14
0.14
2.6-57.4
1.5-46.7
4.4-132
0.14

0.14-20.6
0.14-31

PRIVATE C0HM.(72)
PR/C,2,675(70)
BAP,11,496(69)+
EIR-123(67)
NP/A,95,683(67)
66PAR1S,1,6H66)
JNE,13,35(60)
NSE,7,502(60)
0RNL-2718,28(59)
0RNL-2718,28(59)
PR,99,10(55)
PR.100,1414(55)
PR,96,1011(54)
PR,92,656(53)

Herdade
Uasson
liynchank
Brunner
Zimmerman
Brunner
Baston
Roberge
Block
Block
Harvey
Landon
Sailor
Foote
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THERMAL CROSS SECTIONS

<rT = 102±2 b
?, = 8±2 b
<rt = 110*2 b
»e.h = 7.77*0.11 fm

RESONANCE PROPERTIES

I, = 2000*100 b
So = 1.8*0.7

THERMAL CROSS SECTIONS

<rr = 390*55 b

RESONANCE PROPERTIES

1 / = 165*50 b
<D> = 16*3 eV
50 = 2.8*1.0

RESONANCE PARAMETERS

I" = 0* ZAbn = 0.17 Sn = 6708.8*0.5 keV

Eo (eV) rn CmeV) rj (meV)

13.38±0.0R 1.8* 0.9 1.3*0.3
30.0 ±0.2 10 * 8 7.3*1.5
70.5 ±0.3 12 * 5 1.1*0.6
77.9 ±0.3 65 * 6 7.1*0.7

107.1 ±0.6 122 ±25 11.8*2.1
121.6 *0.7 50 *20 1.5*1.8
117.6 *1.0 120 ±10 9.9i3.3
153.5 ±1.0 85 ±20 6.9*1.6
211 *2 180 ±60 12.1±1.1
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THERMAL CROSS SECTIONS

<rr = 38±6 b

RESONANCE PROPERTIES

176

72Hf

I" = 0*

Eo (eV)

48.3±0.1
53.3*0.2
67.1*0.2
123.9*0.5
177,l±0.9
201.6*1.0
243.2*0.6
255.0*0.7
286.0*0.8
304.5*0.9
347.2*1.1

rn

125
1.
15
42
47
39
22
95
285
21
173

(meV)

±

9±
*
±
±
±
±
±
*
±

*

12
0.5
5
7
13
6
5
1!
30
8
23

1- =
<D> s
So =

RESONANCE

n

18.0

XAbn

±1.7
0.26*0.07
1.8
4.2
3.5
2.7
1.4
6.0
16.9
1.2

±0.6
±0.7
±1.0
±0.4
±0.3
±0.7
±1.8
±0.5

9.28±1.23

700*50 b
32*7 eV
1.4*0.6

PARAMETERS

= 5.2

Eo (eV)

435.6*1
444.8±1
577.1*2
627.5*3
657.5*3
870 ±4
921 ±5
956 ±5
994 ±5
1068 ±6

.5

.6

.0

.0

.0

Pn

167
173
335
640
270
280
145
300
270
250

Sn = 6380

CmeV)

± 30
± 35
± 75
±100
± 35
* 90
* eo
±120
±125
±130

.8±3. 9 keV

(meV)

8.00±1.44
8.20±1.70
13.9
25.6
10.5
9.5
4,8
9.7
6.6
7.7

±3.1
±4.0
±1.4
±3.1
±2.6
±3.9
±4.0
±4.0

* There is a large discrepancy between measured and calculated
absorption resonance integrals of Hf-176. It is possible
that low energy resonances are not yet identified.
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" Hf

7/2"

THERHAL CROSS SECTIONS

* 365120 b
l.UO.l I

r't - 372123 b

RESONANCE PROPERTIES

*- 365120 b
r. ' I .HO. l b C4.3 sec I7BHF"]

1, = 72601200 b
<0> = 2.410.3 eV
So » 1.710.2

RESONANCE PARAMETERS

ZAbn = 18.5 S. = 7265H keV

Eo <<sV>

1.09810.02
2.38010.004
5.89 10.02
6.60 10.02
8.88 10.02

10.95 10.03
13.67 10.03
13.96 10.03
21.97 10.03
22.26 10.03
23.44 10.04
25.64 10.04
27,01 10.05
31.58 10.05
32.82 10.05
36.08 10.05
36.95 10.05
43.05 10.05
45.13 10.05
46.22 10.05
•48.80 10.06

-M9.58 10.06
£4.77 iC.05
5S.34 10.06
57.02 *0.06
?J.27 10.07
-..2.18 10.07
63.45 10.07
66.75 10.07
70.02 10.07
71.36 10.07
72.26 10.07
75.60 10.07
76.03 10.08
82.37 10.06
84.67 10.08
86.78 iO.CS

2grB

1.921
8.8 i
5.1 i

11.0 i
6.8 i
0.471
0.82i
3.60*
2.25*

.731
1.61*
0.46i
2.50i

.30*
1.55*
3.12*

10.63*
S.67i
3.75*
7.831

28.701
6.101

17.781
12.161
4.501
3.78i
1.241

73.5 i
41 1
0.50*

16.31*
I.I61
!.93i

19.301
0.56*

27.151
1.041

(n«V)

0.03
0.3
0.3
2.2
0.7
0.04
0.07
0.3S
0.12

.10
0.09

.04

.20

.04
0.12

.19
0.30
0.30
0.19
0.18
1.78
0.41
0.95

.47
0.39

.22

.16
2.5
3
0.08
0.63

.22

.22
0.99
0.09
1.S3
0.14

J

3
4
3
4
4
3
4
3
4
3
0

3
3
3
4
3
4
4
4
4
3
4
4
3
4
3
3
4
3
4
4
3
3
4
4
4
4

f\ CmeV)

66 l 1
61 1 1

84 116

56 * 8

78 *21
82 i 5

69 ±13
70 * »

55 1 2

54 * 7

2gT° (MV)

1.83 10.03
5.7 10.2
2.1 ±0.1
4.3 10.9
2.3 i0.2
0.14 10.01
0.22 10.02
0.96 10.09
0.48 10.03
0.16 10.02
0.33 10.02
0.09U0.008
0.48 10.04
0.05310.007
0.27 10.02
0.52 10.03
1.75 10.05
0.86 10.05
0.56 10.03
1.15 10.03
4.11 10.26
0.87 10.06
2.40 10.13
1.62 10.06
0.60 10.05
0.49 10.03
0.157*0.020
9.22 10.31
5.02 10.61
0.060*0.010
1.93 10.08
0.14 10.03
0.22 10.03
2.10 tO.il
0.62 10.01
2.95 10.17
O.M 10.02
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THERMAL CROSS SECTIONS

178

72Hf

= 86±7 b
= 53±6 b U8.6 sec l79HF"J
= 33±8 b I 179Hf3J
= 91±6 b

RESONANCE PROPERTIES

lr = 1950±100 b
<6> = 60±20 eV
So = 1.7±0.7

RESONANCE PflRflNETERS

Xftbn = 27.2 Sn = 6099 .5± I . 3 keV

En <eV> CmeV) CmeVJ

7.78±0.02
101.5 ±0.1
161.7 ±0.7
255.5 ±1.1
275.7
353.1 ±2.5
383.5 ±2.8
117.7 ±3.3
501.3 ±3.7
528.7 ±3.9
580.1 ±1.1
723 ±5
785 ±5
666 ±5
889 ±5

1096 ±6
1163 ±6

50
7 •

15
290 :
250 i

8 :
130 :
1130 :
70 i

1 1 3 8 ••
115 i

t 3
t 2
t 3
t 35
t 35
t 3
t 30
t 50
t 28
i 35
t SO

UU0 ±120
1000 ±110

130 i
1.5 i

t 15
t 12

610 ±150
1100 ±350

17.9 ±1.1
0.7 ±0.2
1.2 ±0.2

17.5 ±2.2
15.7 ±2.1
0.13±0.16
2.2 ±1.5
8.5 ±2.1
3.1 ±1.3
7.3 ±1.5

18.5 12.5
13.9 ±1.5
35.7 ±5.0
1.1 ±1.5
0.50±0.10

19.3 ±1.5

D/lll 72-4



179

72Hf
THERMAL CROSS SEC IONS

1" = 9/2'

= 45±5 b
= O.34±O.O3 b C5.S hr I B OHf"l
= 51*6 b

RESONANCE PROPERTIES

I- = 600±60 b
<D> = 4.4*0.2 eV
50 = 1.6±0.2

RESONANCE PARAMETERS

ZAbn = 13.8 7387.6±0.5 keV

Eo CeV)

5.68t0.03
17.65t0.04
19.13i0.01
23.7 ±0.1
26.50i0.05
27.35±0.05
31.14±0.05
36.5010.05
40.12±0.05
42.29±0.06
S0.77±0.06
51.1U0.07
54.79±0.07
69.0310.07
73.53±0.07
76.63*0.08
82.9410.08
85.42*0.09
92.0710.09
92.6710.09
101.2 ±0.1
103.7 ±0.1
107.6 ±0.1
117.2 ±0.5
120.1 ±0.1
121.9 ±0.1
122.6 ±0.2
129.9 ±0.2
137.2 ±0.2
138.1 ±0.2
144.2 ±0.2
147.0 ±0.2
152.3 ±0.2
156.3 ±0.2
158.6 ±0.2
165.7 ±0.3
174.9 ±0.3

23rn

4.2
2.0

CmeV)

t 0.4
t 0.2

0.12± 0.04
6.8 i
1.2 i
0.43d
6.6 i

25 i
25 i
13 i
1.6 i

4.7 i
9 i
8 i
3.1 i
5.4 i
7.0 i
46 i

110 i
10 *
11 i
37 i
-2.2

26 *
10 t
50 *

28 *
11 ±

44 ±

22 ±
130 ±

t 1.5
t 0.2
t 0.14
t 0.4
t 5
t 1
t 2
0.6

1.0
1
2
0.5
1.2
1.5
6

10
3
3
6

6
3
10

6
5

6

9
25

J

5
4
5
5
4
5
4
5
5
4
4
5
4
4
4
5
5
4
4
5
5
5
i)

4
4
5
4
5
4
5
4
4
5
4
5

2gr°
1.8
0.48

(meV)

±0.5
±0.05

0.028±0.001
1.4
0.23

±0.3
±0.04

0.082±0.027
1.2
4.1
3.9
2.0
0.22

0.64
1.1
0.9
0.35
0.59
0.76
4.8

10.9
0.98
1.1
3.4

-0.20

2.2
0.9
4.3

2.3
0.91

3.5

1.7
10

±0.1
±0.8
±0.2
±0.3
±0.08

±0.14
±0.1
±0.2
±0.06
±0.13
±0.16
±0.6

±1.0
±0.29
±0.3
±0.6

±0.5
±0.3
±0.9

±0.5
±0.41

±0.5

±0.8
±2

72-7 D/112 L



179

72 Hf

Eo (eV) (meVi (meV)

177.9
182.6
188.5
189.8
192.9
197.9
202.6
201.1
213.:
221.0
221.5
227.7
211.6
212.9
215.3
251.8
251.2
263.9
270.0
273.5
276.3
281.7
288.7
292.1
300.6
306.3
313.6
322.5
327.0
332.9
338.2
316.1
356.1
360.7
361.1
372.1
375.2
381.7
385.6
389.0
390.6
395.3
101.1
103.8
108.9
111.1
113.6
123.5
128.9
131.9
162.8
189.6

±0.3
tO. 3
^0.3
±0.3

±0.3
±0.1
±0.1
±0.1
±0.5
±0.5
±0.5
i0.5
±0.5
±0.5

±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.7
±0.8
±0.8
±0.8
±0.8
±0.8
±1.7
±0.8

25
18
32

5
20
90
131
62

230
67
67

16

61
9

50

35

8
31

60
65

70

315

100

26

185
210
75

±
±
±

t
±
±
±

±
±
±

±

±
±

t

i

t
t

±
t

±

±

±

±

±
±
±

10
17
12

3
10
13
18
8

30
12
12

9

12
5

15

13

1
12

10
20

21

70

30

12

50
55
33

1
5
1
1
5
5
1

1

1
5
q
i

1
[5]
5
5
1
1
5
1
4
5
1
5
1
5
5
1
5
5
5
1
1

1
5

5

1

5
5
1

1.9
3.6
2.3

0.1
1.1
6.3
9.1
1.3

15
1.1
1.3

2.9

3.8
0.55

3.0

2.0

0.15
1.9

3.3
3.5

3.7

17.7

5.06

1.3

8.9
9.8
3.1

±0.8
±1.3
±0.9

±0.2
±0.7
±0.9
±1.3
±0.6

±2
±0.8
±0.8

±0.6

±0.8
±0.31

±0.9

±0.8

±0.22
±0.7

±0.5
±1.1

±1.1

±3.6

±1.52

±0.6

±2.1
±2.6
±1.5

D/U3 72-8



179

72 Hf

Eo CeV) <»eV> <IMV)

514
532
546
571
583
587
630
652
658
689
733
751
848
B93
900
971
1010

±3

±4

-30
140
260
130
290
110
185
210
240
270
80
80
125
150
100
630
220

± 50
± 65
± SO
± 90
± 50

± 65

t 70
± 85
± 95
± 50

* SO
xlOO
± 85
± 75
±225
±140

-1.3
6.1
11.1
5.4
12.0
4.5
7.4
8.2
9.4
10.3
3.0
2.9
4.3
5.0
3.3

20.2

6.9

±2.2
±2.8
±2.1
±3.7

±2.1
±2.6
±2.7

±3.3
±3.6
±1.9
±1.8
±3.4

±2.8
±2.5
±7.2
±4.4

180

72 Hf
THERMAL CROSS SECTIONS

<ry = !2.6±0.7 b

RESONANCE PROPERTIES

I, = 43*8 b
<D> = 100±40 eV
So = 0.7±0.S

RESONANCE PARAMETERS

I" = 0* ZAbn = 3 5 . 1 S. = 5694.5±1.5 heV

En (eV) (meV) (meV)

72.6*0.3
171.7±0.3
447.0±1.6
477.0±1.7
587.012.0
792 ±4
914 ±5

54
116
210
130
78

1900 ±200
65 ± 25

4
15
30
30
24

6.3 ±0.5
8.9 ±1.1
9.9 ±1.4
5.6 ±1.4
3.2 ±1.0

67.S ±7.1
2.15± .83

181
Hf7 2 '

[42.4 day] THERMAL CROSS SECTIONS

<rr = 40±30 b

L j

72-9 D/114



THERMAL CROSS SECTIONS

Isotope

Hfl7G-180

Hf 1 8 0

H f 1 "
Hf177,178
Hfl79.1B0

Hf
Hf
Hfl76-180

Hfl77.l78

Hf"«
Hf
Hf
Hf
Hf
Hf180

Hf
Hf17S

Hf
Hfl77-l79

Hf
Hfl74,176-180

Hf
Hf171.176-1 BO

Hf
Hf
Hfiao

Measurement

a-
activation
mass spectrometry
act i vat ion,rat io
activation
pile osc i•
diffraction
react i v i ty
activation
activation

pulsed n
a-
tj

mass spectrometry
pile osci.
activation
diffraction
pile osci.

1 oca 1 osc••

1 oca 1 esc i.
pile osci.
pile osc i•
activation

Reference

BAP,14,496(69)
CJP,47,2031(69)
RCA.8,188(67)
EN,14,228(67)
PR.158,1105(67)
66PARIS,1,479(66)
ACR,17,1087(64)
PRIVATE C0MM.(64)
NP,32,482(62)
BAP,6,70(61)
NSE,11,298(61)
NSE,9,132(61)
BAP,6,70(61)
PRIVATE C0MH.(61)
PR,123.1354(61)
JNE,12,32(60)
NP,6,561(58)
ACR,9,607(56)
PR,92,1527(53)
PR,87,487(52)
PR,88,412(52)
NAT,167,895(51)
PR,83,641(51)
PPS/A,63,1175(S0>
PR.80,342(50)
PR,72,888(47)

Author

Conrad
Ricabarra
Boudin
Foglio
Goldhaber
Carre
Atoj i
Scov i 11 e
Alexander
Esch
Joki
Meadows
Moore
Schermer
Uing
Tattersa11
Gvozdev
Sidhu
Bol1inger
Bernstein
Pomerance
Egelstaff
Pomerance
Co Inter
Harris
Seren

D/115 72-10



RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference Author

H f "
H f ' "
Hf179

Hf'77

Hf'7<l

Hf'7 6

Hf'77

Hf'78

Hf179

HfJBO
Hf179

Hf'7 7

Hf177

H f 1 "
Hf l 7 6

Hf177

Hf178

Hf179

Hf'8 0

Hf176

Hf'77

Hf178

Hf179

Hf'80

Hf177

Hf177

Hf177

Hf177

Hf177

Hf17*
Hf177

Hf178

Hf'7 9

Hf'8 0

Hf177

Hf178

Hf179

Hf'77

(TY<r_(5I)
1 cascade
7 cascade
Y cascade

<re
*t

« t

" " < ;

*t
<rr(spectra)
?,

« t

<*t

• t

*t
r t

tr1

"i
•V

*1
' t

*t
r t

*t

*t
r t
r t
r t
<rt

<rt

« • »

10-300
1.1-300
5.6-131
1.1-208
1.3-211

18.3-1066
1.1-1019
7.8-1163
5.7-1050

72.5-911
therma1
1.1-2.1
1.1-22.1
1.2-211

18.3-201
1.1-176.5
7.8-165
5.7-187

72.5-172
67.1-659
51.6-500

101.6-861
51.6-189.6
72.6-911

1-2.4
1.1-2.1
1.1-2.4
2.3-6.6
30.5

5.9-105
7.8

5.7-110
73.9

1.1-13.6
7.6
5.6

1.1-2.2

72BU0,52<72)
71ALBANY,417(71)
71ALBANY,117(71)
NP/fl,117,586(68)
PRIVATE C0f1M.(66)
PRIVATE C0MH.(66)
PRIVATE C0MM.(66)
PRIVATE C0MM.(66)
PRIVATE C0MM.(66)
PRIVATE C0MM.(66)
PR,116,814(66)
NP,62,641(65)
64PARIS,2,673(61)
0RNL-3778,38(64)
ORNL-3778,38(61)
0RNL-3778,38(64)
0RNL-3778,38(61)
0RNL-3778,38(64)
0RNL-3778,38(61)
BAP,8,80(63)
BAP,8,80(63)
BAP,8,80(63)
BAP,8,80(63)
BAP,8,80(63)
ANL-6589(62)+
N5E,11,298(61)
NP,10,386(59)
PR,101,726(56)
PR,101,1328(56)
PR,99,10(55)
PR.99,10(55)
PR.99,10(55)
PR.99,10(55)
PR,99,10(55)
PR,92,1527(53)
PR,92,1527(53)
Pft,92,1527(53)
NAT,167,896(51)

Rohr
Coceva
Coceva
Coceva
Harvey
Harvey
Harvey
Harvey
Harvey
Harvey
Nainenson
Ceulemans
Bo11inger
Fuketa
Fuketa
Fuketa
Fuketa
Fuketa
FuketSa
RusselI
RusselI
RusselI
Russell
RusseJI
Carpenter
Joki
Fenstermacher
I go
Levin
Harvey
Harvey
Harvey
Harvey
Harvey
3olIinger
BoI Iinger
Bel Iinger
Ege!staff

72-11 0/116



T

r = 8*

THERMAL CROSS SECTIONS

<rt = 700*200 b

RESONANCE PROPERTIES

Iy = 600±200 b

RESONflNCE PARAMETERS

ZAbn = 0.012

180

73 Ta

= 7611*22 keV

<eV> CmeV) (meV) 2gf<! (meV)

0.133*0.001 0.12*0.02 30 ±5 0.18±0.03

1

THERMflL CROSS SECTIONS

<r_ = 10.3±2.5 mb [16 mio l82Ta"3
<rt = 21.0*0.7 b [115 day 182Ta9]
f5 = 6.2*0.6 b
<rt = 27.2*0.8 b
ae o h = 6.91*0.07 ftn

RESONflNCE PROPERTIES

I- = 710*20 b
<D> = 1.1*0.3 eV

181

73Ta

I" = 7/2*

Eo <eV>

1,28*0.01
10.31*0.05
13.95*0.05
20.3 ±0.1
22.7 ±0.1
23.9 ±0.1
30.00*0.05
35.16*0.05
35.90*0.05
39.13*0.06
19.lSi0.06
55.8 *0.3
57.51*0.08
59.05*0.08
63.12*0.08
76.85*0.08

r
57
60
53
61
52
60
55
76
80
100
51

70
60

(meV)

x 1
± 7
± 1
± 5
±10
* 6
±15
* 6
* 8
± 7
* 1

* 7
*15

So =

RESONflNCE

' i.8*o.;2

: PARAMETERS

Zflbn = 99.!

?grn (meV)

1.1 *
1.08*
1.11*
1.15*
0.22*
6.5 *
0.22*
9.3 ±
16.9 ±
11.8 *
1.05*
0.02*
0.26*
0.12*
5.8 *
12 *

0.2
0.18
0.03
0.01
0.03
0.2
0.01
0.1
1.1
0.9
0.10
0.01
0.03
0.03
0.6
1

988

J

1
3
1
3
C3]
q
3
3
1
q
3

4
1

r,
53
55
52
60
52
S3
55
65
65
60
53

61
18

sn =
(meV)

± 1

* 6
* 1
* 5
±10
* 6
±15
* 6
* 7
± 7
* 6

* 7
*15

6063.0*0.5 keV

2grS <meV)

2.13 ±0.11
1.31 ±0.05
0.31 ±0.01
0.26 ±0.01
0.016*0.006
1.33 *0.01
0.01 ±0.007
1.S6 ±0.08
2.8 ±2.3
7.16 ±0.16
0.150*0.011
0.003*0.002
0.031*0.001
0.016*0.001
0.73 ±0.08
1.1 ±0.1

D/117 73-1



181

73 TG

Eo (eV)

77.64*0.10
78.95*0.10
82.9t±0.05
85.10±0.05
85.75*0.05
89.60±0.05
91.44*0.05
97.00±0.CS
99.32±0.06
103.52±0.G6
105.S4i0.07
115.08*0.07
118.32*0.08
126.16*0.08
136.18*0.09
138.33*0.09
111.21*0.09
143.31*0.09
119.7 ±0.1
159.8 ±0.1
166.1 ±0.1
175.0 ±0.1
176.0 ±0.1
178.6 ±0.1
182.8 ±0.1
185.5 ±0.1
189.3 ±0.1
191.8 ±0.1
200.0 ±0.2
201.7 ±0.2
208.1 ±0.2
215.0 ±0.2
216.6 ±0.2
219.7 ±0.2
222,3 ±0.2
225.3 ±0.2
230.5 ±0.2
232.3 ±0.2
237.3 ±0.2
242.7 ±0.2
217.2 ±0.2
218.1 ±0.2
253.0 ±0.2
259.1 ±0.2
263.3 ±0.2
264.7 ±0.2
271.8 ±0.2
273.9 ±0.2
277.2 ±0.3
280.3 ±0.3
287.7 ±0.3
290.1 ±0.3

r
60

66
62

58

165

80
98

98
69
79

102

(neV)

±15

± 8
±12

±18

± 9

±10
±10

±10
±10
±20

±12

2grn

5.6
1.7
14
4.1
0.2
3.3
2.3 =
3.2 a

115 i
1.1 :

30 i
41 i
2.4 i

44 i
22 i
13 i
1.8 i
4.6 i
5.5 i
0.30*
8.5 i

100 i
66 i
1.0 *
0.95*
0.60*
0.70*

112 *
10 *
2.6 *
11 *
18 s
18 *
16.7 *
2.2 i
22.5 *
18 *
65 *
1.1 *
9.7 *
6.3 *
1.1 *
0.30i
11.0 *
45.4 *
10.4 *
9.9 *
66.2 *
33.3 *
18.4 *
18.7 *
13.6 *

(meV)

t 0.8
t 0.2
t 1
t C.4
t 0,1
t 0.2
t 0.2
t 0.4
b 5
t 0.2
b 3
b 4
b 0 . 4
t 1
t 1
b 1
t 0.2

0.5
0.4
0.15
0.8
13
13
0.3
0.05
0.09
0.11
30
5
0.3
1
7
2
1.5
0.5
1.5
3
16
0.3
1.2
0.6
0.4
0.06
1.7
9.7
1.3
1.7
6.6
6.7
1.7
1.7
3.4

J

4
3
4
C3I

3

3
4

3
C41
C4)
3

4
t4J

4
3

54

52
58

55

50

50
57

54
47
66

62

65

52

JmeV)

±15

* 8
*12

±18

±10

±10
±10

±10
±10
±20

±10

±16

±13

29r° <Mv>
0.63 ±0.10
0.19 ±0.03 i
1.5 ±0.1 ;
0.44 ±0.04 i
0.02 ±0.01
0.35 ±0.02
0.24 ±0.02 I
0.32 ±0.01 I
11.5 ±0.5
0.11 ±0.02
2.9 ±0.3 T

3.8 ±0.1 I
0.23 ±0.04 I
3.9 ±0.4
1.9 ±0.1
i.i ±0.1 r
0.15 ±0.02 •
0.38 ±0.04
0.45 ±0.04
0.02 ±0.01
0.66 ±0.06 'i
7.6 ±1.0 '
5.0 ±1.0
0.08 ±0.02
0.070*0.004
0.044*0.007 '
0.05 ±0.01
8 ±2
2.6 ±0.4
0.18 ±0.02
0.75 ±0.06
3.3 ±0.5 L

1.2 ±0,1
1.13 ±0.10
0.15 ±0.03
1.5 ±0.1
1.2 ±0.2
4.3 ±1.1
0.09 ±0.02
0.62 ±0.08
0.40 ±0.01 '-
0.089*0.031
0.019*0.004
0.685*0.100
2.80 ±0.60 j
0.64 ±0.08
0.60 ±0.10
4.00 ±0.40 ;
2.00 ±0.'t0
1.10 ±0.10 L
1.10 ±0.10
0.80 ±0.20

I
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73 Ta

T (meV) CmeV) (meV) (meV)

291.1 ±0.3
304.0 ±0.3
306.2 ±0.3
311.7 ±0.3
313.2 ±0.3
322.6 ±0.3
327.6 ±0.3
329.4 ±0.2
341.6 ±0.2
344.5 ±0.2
346.8 ±0,2
349.2 ±0.2
351.3 ±0.2
357.3 ±0.2
370.2 ±0.2
378.6 ±0.2
379.8 ±0.2
382.1 ±0.2
388.9 ±0.2
396.5 ±0.2
397.5 ±0.2
103.7 ±0.3
109.9 ±0.3
115.7 ±0.3
417.1 ±0.3
119.6 ±0.3
121.8 ±0.3
428.9 ±0.3
434.2 ±0.3
439.2 ±0.3
443.8 ±0.3
446.1 ±0.3
449.7 ±0.3
461.4 ±0.3
455.2 ±0.3
467.7 ±0.4
471.5 ±0.4
473.6 ±0.4
477.3 ±0.4
482.2 ±0.4
4B3.6 ±0.4
490.2 ±0.4
493.8 ±0.4
495.3 ±0.1
197.5 ±0.4
500.0 ±0.4
502.0 ±0.4
519.4 ±0.4
522.8 ±0.4
524.3 ±0.4
527.1 ±0.4
533.9 ±0.4

9.6
3.6
21.0
17.7
130
7.2
1.8

65.3
4.8
20.4
14.9
24.3
32.0
3.8
37.7
15.6
3.9

±
i
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

0.35±
35.6
12.0
35.9

±
±
±

0.20±
81.0
65.2
65.4
2.1
2.9
6.6
24.2
62.9
71.6
63.4
12.7
39.5
4.3
86.5
39.1
1.7
0.9
15.1
13.2
36.3
13.3
6.0

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

0.45±
2.2
33.8
15.0
91.5
4.6
91.8
78.6

±
±
±
±

±
t

1.7
0.4
1.8
1.8
21
0.7
1.8
7.3
0.4
1.9
1.9
1.9
3.0
0.4
3.8
3.9
0.2
0.12
2.0
8.0
8.0
0.12
8.1
16.3
16.3
2.1
0.4
0.8
2.1
8.4
8.4
8.5
1.3
4.3
0.9
8.7
3.5
0.9
0.4
1.3
1.3
3.5
1.3
1.3
0.45
0.9
9.0
1.4
18.3
2.3
13.8
13.9

0.56 ±0.10
0.22 ±0.02
1.20 *0.10
1.00 ±0.10
6.20 ±1.20
0.40 ±0.04
0.10 ±0.10
3.60 ±0.40
0.26 ±0.02
1.10 ±0.10
0.80 ±0.10
1.30 ±0.10
1.70 ±0.16
0.20 ±0.02
1.96 ±0.20
0.80 ±0.20
0.20 ±0.01
0.018±0.006
1.30 ±0.10
0.60 ±0.40
1.80 ±0.40
0.0)0*0.006
4.00 ±0.40
3.20 ±0.80
3.20 ±0.80
0.10 ±0.10
0.14 ±0.02
0.32 ±0.04
1.16 ±0.10
3.00 ±0.40
3.40 ±0.40
3.00 ±0.40
0.50 ±0.06
1.84 ±0.20
0.20 ±0.04
4.00 ±0.40
1.80 ±0.16
0.08 ±0.04
0.04 ±0.02
0.70 ±0.06
0.60 ±0.06
1.64 ±0.16
0.60 ±0.06
0.27 ±0.06
0.02 ±0.02
0.10 ±0.04
2.40 ±0.40
0.66 ±0.06
4.00 ±0.80
0.20 ±0.10
4,00 ±0.60
3.40 ±0.60
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73 To

(meV) (meV) (meV) 2gT<J (meV)

825.S ±0.4
829.2 t0.4
833.3 ±0.4
846.3 ±0.4
852.5 ±0.4
862.7 ±0.1
870.0 ±0.4
873.9 ±0.4
878.9 10.4
880.7 ±0.4
888.3 tO.4
894.6 ±0.4
896.9 ±0.4
908.4 ±0.4
912.8 ±0.4
915.3 ±0.4
919.2 ±0.4
925.6 ±0.4
929.8 ±0.4
931.8 ±0.4
936.4 ±0.4
942.8 ±0.4
945.3 ±0.4
947.5 ±0.4
95?.4 ±0.4
956.0 ±0.4
966.0 ±0.4
968.2 tO.4
973.6 ±0.4
982.9 ±0.4
988.3 ±0.4
993.4 ±0.4
996.0 i0.4
1001.610.5
1006.2±0.5
1015.6±0.5
1018.6±0.5
1025.5±0.5
1031,0±0.5
1035.4±0.5
1043.0±0.S
1052.l±0.5
1055.8±0.5
1063.310.5
1071.210.5
1080.2t0.5
I08K9±0.5
1090.4±0.5
1093.410.5
1096.8i0.5
1103,310.5
1106.1*0.5

29
0
40
4]
53
0
21
53
56
15
8,
66
42
72
60
48
49
43
152
122
6.

184
277
246
37
3.
75
40
75
69
3.
28
82
63
14
38
51
9.
6.

386
161
0.
39
55
260
164
56
165
26
132
10

i
.S8±

as
±
i

.59*

.9

,1

,7

8

6
4

±
±
±
±
i
±
±
±
±
±
±
±
±
±
±
±
±
t
±
±
±
±
±
±
i
i
±
l
l
t
i
±
±
±

65±
±
±
±
±

±
±
1
±

6
0
12
6
6
0
3
6
3
9
3,
12
12
12
18
12
6
6
30
31
1.
31
62
62
6
0.
31
6
13
13
1.
9
19
6
1
6
6
1.
1.
64
32
0.
6
7
65
33
33
33
7
33
3

.58

.59

.0

IS
J

6

3

9
9

65

]
0
1
1
1
0
0
1
1
0
0
2
1
2

IS
)

1,
1,
1,
5,
4,
0,
6,
9.
8.
1,
0,

IS
)

1,
2,
2,
0.
0.

IS
)

2.
0.
1.
1.
0.
0.
12.
5.
0.
1.
1.
8.
5.
2.
5.
0.
4.
0.

.0

.02

.4

.4

.8

.02

.70

.8

.9

.5

.30

.2

.4

.4

.0

.6

.6

.4

.0

.0

.20

.0

.0

.0

.2

.12

.4

.3
,4
.2
,12
,9
,6
,0
,44
.2
6
30
20
0
0
02
2
7
0
0
0
0
8
0
3

±0
tO
±0
±0
±0
±0
±0
±0
±0
±0
±0
±0,
10
±0,
±0.
±0,
±0,
tO.
±1,
11.
±0.
11.
±2.
±2.
±0.
±0.
±1.
10.
±0.
±0.
10.
±0.
±0.
10.
±0.
±0.
10.
±0.
±0.
±2.
±1.
±0.
±0.
±0.
±2.
±1.
±1.
±1.
±0.
±1.
±0.

.2

.02

.4

.2

.2

.02

.10

.2

.1

.3

.10

.4

.4
•4

.6

.4

.2

.2

.0
,0
,04
,0
,0
,0
,2
,02
,0
,2
,4
,4
04
3
6
2
04
2
2
06
08
0
0
02
2
2
0
0
0
0
2
0
1
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73'

CmeV) 2gTn CmeV) J Ty (mtV> 2ef%

1112.9±0.5
1119,1*0.5
1130.9*0.5
1138.5*0.5
1H5.H0.5
1151.0*0.5
1156.9*0.5
1165.0*0.5
1169.9*0.5
1174.8*0.5
1177.9*0.5
1191.6*0.5
1203.5*0.6
1208. HO.6
1211.8±0.6
1216.0*0.6
1218.5*0.6
1226.6*0.6
1233.0*0.6
1239.7*0.6
1246.6*0.6
1251.1*0.6
1259.0*0.6
1263.0*0.6
1268.0*0.6
1275.7*0.6
1280.0*0.6
1283.2*0.6
1286.7*0.6
1293.0*0.6
1299.7*0.6
1307.0*0.7
1312.1*0.7
1316.9*0.7
1323.5*0.7
1328.4*0.7
1332.0*0.7
1335.0±0.7
1342.8*0.7
1348.7*0.7
1352.0*0.7
1356.0*0.7
1361.0*0.7
1363.0*0.7
1371.8*0.7
1376.7*0.7
1388.0*0.7
1391.5*0.7
1397.9*0.7

47
8

201
13
68
170
51
102
0.

254
412
690
21
2't
17

35
119
7
25

247

213
50
7

114
4
29
14
144
187
14
109
87
15

255
255
1S3
7

11

369
148
37
134
60
112
224

*
t
*
*
t
*
*
£

68*
i
*

3
2
34
3
14
34
10
20
0.68

55
69

±138
*
*
*

*
t
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
t

*

±
*
*
*
*
*
*

7
10
7

7
26
1.4
5

49

43
14
4
21
1
7
4
36
43
4
29
22
4

58
58
37
4

<i

74
37
7
37
15
22
75

1.4
0.24
6.0
O.t
2.0
5.0
l.S
3.0
0.02
7.4
12.0
20.0
0.6
0.7
0.5

1.0
3.4
0.20
0.70
7.0

6.0
1.4
0.2
3.2
0.10
0.8
0.4
4.0
5.2
0.4
3.0
2.4
0.4
7.0
7,0
5.0
0.2

0.30

10.0
4.0
1.0
3.6
1.6
3.0
6.0

*0.1
±0.06
*0.1
*0.1
*0.4
*1.0
*0.3
*0.6
±0.02
±1.6
±2.0
±4.0
±0.2
±0.3
±0.2

±0.2
±0.8
±0.04
±0.14
±1.4

*1.2
±0.4
±0.1
±0.6
±0.04
±0.2
±0.1
±1.0
±1.2
±0.1
±0.8
±0.6
±0.1
±1.6
*1.6
*1.0
±0.1

±0.10

±2.0
±1.0
±0.2
±1.0
±0.4
±0.6
±2.0
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THERMAL CROSS SECTIONS f]15da .

ar = 82001600 b

RESONANCE PROPERTIES

1 / = lOOOHOO b
Sa = 1.0*0.5

RESONANCE PARAMETERS

I" = 3" So = 6928H1 k«V

Eo CeV>

0.14710.002
1.82 10.01
5.98 10.01
12.93 10.03
21.5 tO.l
26.7 10.2
29.4 10.2
32.97 ±0.2
34.7 10.3
49.5 ±0.3
53.3 10.4
58.3 ±0.4
61.3 i0.3
69.3 10.4
72.8 10,4
75.8 i0.4
82.0 ±0.4
88.0 10.5

2grn <«eV)

0.3S10.02
1.1610.08
0.4710.05
0.5810.11
1.6210.23
3.3610.26
1.5210.16
11.4810.98

ry <«eV)

67 12
67 ±2
67 13

2gr» <»eV>

0.9410.06
0.8610.06
0.19±0.02
0.1610.03
0.35±0.05
0.6510.05
0.2810.03
2.00±0.17
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Isotope

Ta
Ta
T,l82

Ta
Ta1"1

Ta ! 8 1

Ta'8'

Ta
Ta
Ta18*
Tal«
UI82
Ta
Ta
Ta
Ta 1 8 1

Ta
Ta

Isotope

Ta 1 8 1

Ta 1 8 1

Ta181

Ta181

Ts18*
Ta181

Ta l B I

Ta 1 8 1

Ta181

Ta180

Ta181

Ta181

Ta 1 8 0

Ta 1 8 1

Ta181

Ta181

TalB1

Ta 1 8 0

T,l81

Ta 1 8 1

Ta 1 8 1

Ta 1 8 1

Ta 1 8 1

Measurement

Christianser
JTT moxon rat

activation
activation
activation
activation

pile osci.
activation
activation
act i vat i on
local osci.
pile osc i•
pile osci.
activation

r«

i filters

Reference

ZN/A,26,391(71)
NIM,86,83(70)
N5E,33.16(68)
JNE.21,425(67)
NY0-10175(64)
PR.121,I158(61)
NSE,8,378(60)
6OV1ENNA,63(6O)

NSE,7,193(60)
JNE,12,32(60)
PR.97.1023(55)
PR.97,1007(55)
100-16238(55)
PR,83,641(51)
PPS/A,63,1J75(50)
PR,80,342(50)
PR,72,BBB(47)
PR5/A.162,127(37)
PR,48,265(35)

RESONANCE PAMAHETERS

Measurement

<rt<ry(5I)

cry( spectra)
«ry( spectra)

polarization

»t
<rt
<ry(SI)
«t

*t
•t
*t
*t
rt
5=,
't

"t
't

Energy
Range (eV)

'<.2-1396
4.2-1398
4.3-200
4.3-35

3.147-88
4.3-10.3
30-1398

4.3-200
76.9-330
0.43-5.96
4.3-98.8

20.2-98.8
0.43-5.96
14.0-147
10.2-197

4.3
4.3

0.43
10.4-127
10.4-33.5
4.3-39.4
6.1-38.2
4.1-37

Reference

BAP,18,96(73)
PRIVATE C0MM.(73)
NP/A,198,430(72)
NP/ft,132,161(69)
NSE,33.16(68)
PR,1S5,1330(67)
PRIVATE C0MM.C66)
610UBNA,57(61)
PR,120,2214(60)
0RNL-2718,26(59)
NP.9,205(58)
NP,9,198(58)
BAP,3,364(58)
PR,103,177B(56)
AE,1,(5),55(56)
PR,104,736(56)
PR,104,1425(56)
PR,97,565(55)
PR,99,10(55)
KAPL-1084(54)
PR,92,1509(53)
PR,92,702(53)
PR,71,165(47)

Author

Koester
Malik
Stokes
Adib
Arino
Sunya"
Lyon
Metier-

Leibnitz
Schmunk
Tattersall
Oer Mateosian
Murray
Smith
Pomerance
Co Inter
Karris
Seren
Goldhaber
Dunning

Author

Hacken
Liou
Riehs
Uasson
Stokes
Stolovy
Garg
OoiT'nitsyn
Oesjardins
Block
Evans
Firk
Harvey
Fluharty
Radkevich
Sailor
Uood
Evans
Harvey
Gaerttner
Chr i stensen
Me 1kon i an
Havens
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THERMAL CROSS SECTIONS

<r- = 18.5±0.5 b
»coh = (».77±0.05 fm

RESONflNCE PROPERTIES

I- = 352*30 b
R' = 7.3*0.3 fm
So = 2.4*0.3
5, = 0.3*0.1

18Ow
7 4 "

THERMAL CROSS SECTIONS

<rT
e = 3.5 b 1140 day l 8 l W

RESONANCE PROPERTIES

I-e = 200 b

R' = 7.3*0.3 fm

RESONfiNCE PflRflMETERS

I" = 0* Xftbn = 0 . 1 3 Sn = 6650*200 keV

Eo (eV) Fn (meV) r» CmeV)
—————^^——^_^____________________^^_____^_______

15.9*0.1 12.5*1.5 3.0 *0.4
49.3*0.1 6.2*0./ 0.88*0.10
62.7*0.2 1.4*0.;.' 0.1B*0.03
75.2*0.2 35 ±2.0 4.0 ±0.2
87.4*0.3 7.3*0.S 0.78*0.05

The known resonance parameters contribute 3.5 b and 200 b to
the thermaI absorpt ion cross sect i on and absorpt i on resonance
integrals respectively.
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74w

0*

Eo CeV)

Bound level
1.16± 0.02
21.2 * 0.1
114.4 * 0.4
212.8 * 0.2
248.0 * 0.2
341.6
376.2
428.5 t 0.3
484.2
576.2
655.2
781.7
862.8
916.8
947.3
1007.0
1095.0
1161.0
1275,0
128/.0
1326.0 * 0.7
1408.0
1502.0
1514.0
1582.0
1646.0
1772.0 * 0.5
1793.0
1921.0
2061.0 * 0.7
2104.0
2180.0
2226.0

0.4
0.4

0.3
0.4
0.5
0.6
0.3
0.4
0.4
0.4
0.5
0.6
0.6
0.7

0.7
0.8
0.6
0.9
0.9

0.5
2.0

0.7
0.7
0.7

THERdftL CROSS SECTIONS

<rn • 20.7*0.5 b
»coh = 8.33*0.14 fm

RESONANCE PROPERTIES

I-e - 590*90 b
R' = 7.3*0.3 fm
<D> = 66*5 eV
So = 2.5*0.3
5, - 0.3*0.1

RESONANCE PARAMETERS

XAbn = 26.3

<<neV> CmeV)

2328.0 * 0.8
2384.0 ± 0.8

1.47*
39
270
2.6

960
6.8

140
260
460
270
140
12
4.1

345
2000
510
1500
484
39
90
25
130
440
440
70
62

3000
250
60

140P
31S
625
760
620
850

*
±
*
i
±
*
±
*
±
±
*
*
i
i
*
*
*
±
*
±
i
*
±

*
±
±
*
*
±
*
*
*
*

0.03
1
10
0.3
60
1.0
20
25
40
25
20
2
1.5
40
200
50
200
25
6
20
8
30
30
60
15
15
250
40
10
150
25
50
SO
60
100

50
62
60

65
55
49
57
59

69

70

50
92
86
50

* 3
* 6
* 3

*13
* 7
* 7
± 7
* 7

* 8

±10

* 5
± 9
± 7
* 6

= 6191.4*1.4 keV

CmeV)

0
8
25
0
61
0
7
12
20
11
5
0
0
11
65
16
45
14.
1.
2.
0.
3.
11.
11.
2.
1.

71.
5.
1.

30.
6.
13.
16.
12.
17.

.72* 0.02

.5

.3
* 0.2
* 0.9

.18* 0.02

.0 * 3.8

.37* 0.05

.2

.6

.9

.2

.5

* 1.0
* 1.2
t 1.8
t 1.0
t 0.8

,43± 0.07
.14* 0.05
,4
0 -
1
3
2 .
1
5 :

t 1.3
t 6.5
t 1.6
t 6.0
t 0.7
t 0.2
i 0.6

69* 0.22
47* 0.80
4 * 0.8
3 * 1.5
0 * 0.4
53* 0.37
2 * 5.9
90* 0.95
4 i
8 i
9 i
4 i
1 i
8 i
4 i

t 0.2
i 3.3
t 0.6

1.1
• 1 . 1

1.2
2.1

1 !

L.

74-2 D/m
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1/2"

THERHAL CflOSS SECTIONS

<rr = 10.2±0.3 b
»eoh = '••3*0.5 fm

RESONflNCE PROPERTIES

183

74 w

So
S,

= 31S±S0 b
= 7 .3 *0 .3 fm
= t2±l eV
= 2.U0.1
= 0.3±0.1

RESONftNCE PftRflMETERS

XAbn = I t . 3 7111.U1.1 keV

Eo <eV)

7.65±0.03
27.05±0.03
f0.68±0.03
16.21±0.07
17.8 ±0.01
65.31±0.03
101.1 ±0.1
103.9 ±0.1
138.0 ±0.1
111.2 ±0.1
151.1 ±0.1
157.0 ±0.7
173.8 ±0.1
192.1 ±0.2
203.0 ±0.1
220.0 ±0.1
227.0 ±0.1
235.1 ±0.2
210.3 ±0.2
213.1 ±0.1
216.0 ±0.1
217.0 ±0.1
258.9 ±0.2
279.6 ±0.2
288.0 ±0.1
296.3 ±0.2
321.8 ±0.2
337.0 ±0.2
317.3 ±0.2
352.8 ±0.2
360.1 ±0.2
377.6 ±0.2
390.9 ±0.1
117.8 ±0.3
121.0 ±0.6
128.0 ±0.6

2grn
CmeV)

2.63±
63.0
3.1

210
57.5
3.3

120
I.I
1.5

17.5
205
80
75
53
2.0
5.3
1.5
9,1
11.1
7
1.7
1.9

101
200
7.5
31
119
7.8

200
1.0
18
110
50
62
36
110

±

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
t
±
±

0.15
3.0
0.6
6
5.0
0.5
10
0.5
0.8
1.5
20
12
8
6
0.5
0.7
0.3
1.2
3.0
2
0.3
0.1
11
20
2.0
1
16
1.2
18
0.6
6
23
8
12
6
30

J

1
1
1
1
0
1
1

0
0
i
1
1

1

0
1

1
1

1

1
1

70
77
68
69
78
103
65

75
90
75
120
90
.70

77

99
98

95

70
78

(rneV)

± 5
± 6
±30
± 8
±10
±20
±30

±20
±20
± 8
±30
±30
±30

±10

±26
±26

±19

±12
±22

2sr
0.95
12.2
0.51
30.8
8.3
0.11
12
0.10
0.39
3.90
16.5
6.1
5,7
3.8
8.11
0.36
1.0
0.62
0.92
0.15
0.11
0.12
6.16
12.0
0.11
2.0
6.61
0.12
10.8

D
n

:
:
a

1
i

(meV)

t 0.06
t 0.6
i 0.09
t 1.1
t 0.7
t 0.05
t 1
t 0.05
± 0.06
± 0.35
± 1.5
± 0.9
t 0.6
i
i
i
i
i
i
i
i
i
i
i
t
±
±
±
±

0.051±
2.52
5.7
2.6
3.0
1.8
5.3

1
±
±
±
±
±

t 0.5
t 0.01
t 0.05
: 0.2
0.08
0.18
0.13
0.02
0.03
0.88
1.2
0.12
0.2
0.90
0.06
l.O
0.032
0.32
1.2
0.1
0.6
0.3
I.I

D/129 74-5



183

74w
Eg <eV> 2gTo CmeV) <meV>

159.0
468.3
179.0
192.7
197.0
511.0
512.5
533.0
550.0
558.2
567.7
570.0
S87.9
603.0
608.3
615.0
S71.0
G89.0
691.0
699.0
721.0
752.0
760.0
778
790
796
801
807.7
852.1
862.5
867.3
869.1
891.0
905
925
910.9
919
958
981
997
1003
1008

tO. 7
±0.7
±0.1
±0.1
±0.7
±0.7
±0.1
±0.7
±0.1
±0.1
±0.1
±0.7
±0.1
±0.1
±0.1
±0.7
±0.7
±0.7
±0.8
±0.8
±0.8
±0.6
±0.7

±0.6
±0.3
±0.3
±0.3
±0.3
±0.3

±0.1

1059
1062
1081
1096
1111
1126
1111
1151
1163

±1
±1

±1

±1
±1

20
3.0 :

263 s
3.2 t
1.0 i
7.6 i
1.5 *

21.8 i
108 i
120 i
16 i

t 3
t 1.0
t 30
t 0.3
t 0.1
t 0.1
i 0.1
t 7.0
t 16
t 20
t 10

88 ± 8
16 ± 6
116 i
26 i

810 i
188 t
510 i
65 i
360 i

> 20
t 1
35
15
23
8
50

1635 ±300
210 *
112 i

10
13

cn

[OJ

CO]

<i>

(0)
en
en
(0)

65

70
15
70
10
70
90

17

± ;

± 7
± 6
± 6
± 6
± 8
±20

± 8

10
20
80
30
180
88

80

±
±
±
±
t
±

t

10
6
20
16
80
16

20

26
71

± 10
± 20

12 ± 10

0.91 ±

0.138±
12.0
0.11

t
t

0.015±
0.31 ±
0.0S6±
l.OQ
1.66
5.06
1.91
3..7

1.90
1.71
1.1

33.1
7.2

20.6
2.5
13.6
60.9
8.76
5.15

±

±
±
±
±
t
±
±
±
±
±
±

0.11
0.016
1.1
0.01
0.016
0.02
0.018
0.30

0.82
0.12
0.1
0.21
0.82
0.16
1.1
0.6
0.9
0.3
1.9

±11.2
±
±

1.16
C.17

1.10 ± 0.36
0.68 ± 0.20
2.72 ± 0.66
1.02 ± 0.6
6.2 ± 2.8
3.0 ± 0.6

2.6 ± 0.6

680
51

t 80
± 16

0.80 ± 0.30
2.28 ± 0.62

1.26 ± 0.30

20.2 ± 2.1
1.60 ± 0.18

74-6 D/130



(eV> 2grn (meV) J ry CmeV) 2gr° (meV)

1

1

15

6

7

.58

.04

.34

.02

t

t

±

±

0

1,

1.

1.

.21

.98

,10

62

jj
I

i
I|
j
I

i
;
j

1192
1199
1207
1221
121! ±1 530 ± 70 1
1270
1266
1313 ±1 230 ± 40
1324
1328
1352
1370 ±1 260 ± 60
1381
1392
1396
1442
1451 ±1 52 ± 10 1.36 ± 0.26
1457
1471
1478
1509
1521 ±1 82 ± 16 2.0 ± 0.4
1539
1556
1567 ±1 60 ± 6 1.52 ± 0.30
1582
1626 ±1 K66± 16 4.2 ± 0.4
1631
1663 ±1 160 i 60 4.0 ± 1.4
1685 ±1 46 ± 14 1.12 ± 0.34 i
1688 !

1710 ±1 400 ±120 9.68 ± 2.90
1738 ±1 132 ± 30 3.2 ± 0.8
1754 ±1 94 ± 30 2.2 ± 0.8 ;
1762 i
1780 j
1791 i
1801 ]
1820 *1 220 * 50 5.16 ± 1.18 I
1836 ±1 440 ± 70 10.26 ± 1.64 1
1843 I
1857 ±1 530 ± 60 12.30 ±1.40 i
1366 ±1 300 ±100 6.94 i 2.32 >
1870 ±1 340 ±120 7.86 ± 2.78
1904 I
1919 ;
1948 !
1955 ±1 168 * 40 3.8 ±1.0 j
1993 ±1 350 ± 70 7.84 ± 1.56 !
2012 j
2040

D/131 74-7 \
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183

74
w

2gTn (ncV)

2061
2060
2093
2116
2144
2158
2167
2190
2219
2237
2260
2281
2316

i]
H
il

11
±1
H
il
il

400
440
460

720
200
118
240
660

i 80
i 80
i 60

±140
1100
i 50
i 60
H40

8.64
9.48
9.88

15.2
4.2
2.48
5.02
13.72

i
i
t

i
i
i
±
i

1.72
1.72
1.72

3.0
2.0
1.06
1.26
2.90

!84

74w

I" = 0'

741

THERMftL CROSS SECTIONS

<ry = 1.8±0.2 b
<r- = 2 . 0 H . 0 mb 11.7 win l B SU"]
»eoh * 7.5910.09 fm

RESONANCE PROPERTIES

I-c = 14±2 b
R' = 7.310.3 fm
<D> = 95i7 eV
So = 2.610.3
S, = 0.310.1

RESONANCE PARAMETERS

Jtftbn = 30.7 5n = 5749.713.1

i
L.

E o <«V>

Bound level
101.71 0.1
184.21 0.1
242.01 0.1
310.71 0.3
422.81 0.3
683.01 0.5
703.71 0.5
783.01 0.7
799.31 0.6
957.31 0.4
998.51 0.4
1086.01 0.5
1132.01 0.5
1261.01 0.6

3.
1150

2.
75
45
650
6.
21

1680
1475
87

3300
340
1250

c

3i
i
3i
i
i
i

5i
i
±
i
i
i
i
i

meV)

0.3
50
1.8
6
5
50
1.0
4

150
150
10
200
50
100

r*

57

51

78

79

95

63

(meV)

i 5

i 9

1 8

i 8

HO

i 7

(meV)

0.331 0.03
84.6 t 3.7
0.15± 0.12
4.261 0.34
2.2

24.9 :
0.25:
0.75:
59.4 :
47.7 i
2.8 :

100 i
10.1 i
35.2 i

t 0.2
t 1.9
t 0.04
i 0.14
t 5.3
t 4.9
t 0.3
t 6
t 1.5
t 2.8

L

0/132
\

!

L
L



E« C*V> (meV)

184

74 w
ii

;

i.. *

•

1335.01 0.7
1400.01 0.7
1424.01 0.8
1514.01 0.8
1552.01 0.9
1655.01 0.9
1792.01 0.5
1920.01 0.6
2045.01 0.6
2092.01 0.7
2211.01 0.7
2252.01 0.7
2411.01 0.8
2459.01 0.8
2540.01 0.9
2621.0
2922 i
2982 i
3133 i
3182 i
3203 i 1
3232 i 1
3457 i 1
3539 i 1
3596 * 2
3736 t 2
3B07 i 2
3941 l 2
4008 t 2
4186 ± 2
4249 i 2
4547 i 2
4614 l 2
4802 i 2
4928 i 2
5053 i 2
5090 i 3
5189 l 3
5807 i 3
5884 i 3
6067 i 3
6127 i 3
6232 ± 3
6411 l 4
6475 i 4
6548 l 4
6789 l 4
6913 i 4
6964 i 4
7049 i 4
7122 l 4
7205 1 4

18
3300
660
1400
68
260
1230
240
1100
4630
300
540
1200
600
630
12S0
2100
830
450 :
1000 :
2190 :
330 :

i 3
i 200
i 100
t 150
t 7
i 30
i 150
i 30
i 100
i 400
t 30
t 40
t 100
t IOC
t 50
t 100
t 200
t 90
t 60
t 150
t 200
t 30

2280 * 200
1310 i 150
85 i 20

3225 i 250
4150 i 400
280 i 50
390 i

2560 i
1060 i
590 i
330 i
1850 i
1700 i
475 i
2800 i
1620 i
450 i

5140 i
395 i

t 100
t 250
150
100
60
200
250
70
300
200
75
700
60

11400 12500
960 i
220 i
750 l
680 i
990 i
370 i
970 i
6200 i
1570 i
435 i

200
80
100
100
150
100
150
700
300
100

65 HO

60 H 8

0.491
88.2
17.5

360
1.7
6.4

29.1
5.5

102.4
101.2
6.4
11.4
24.4
12.1
12.5
25.2
38.9
1S.2

i
i
±
i
i
i
i
i
±
i
i
i
i
i
t
i
1

8.041
17.7
38.7
5.8
38.8
22.0
1.4

52.8
67.3
4.5
6.2
39.6
16.3
6.8
4.9
26.7
24.2
6.7
39.3
22.5
5.9

67.0
5.1

145.6
12.2
2.8
9.3
8.4
12.0
4.5
11.6
73.9
18.6
5.1

t
i
t
t
*
i
±
1
i
i
±
i
i
i
i
i
t
i
±
1
i
i

0.08
5.4
2.7
3.9
0.2
0.7
3.5
0.7
8.8
8.8
0.6
C.8
2.0
2.0
1.0
2.0
3.7
1.7
1.07
2.7
3.5
0.5
3.4
2.5
0.3
4.1
6.5
0.8
1.6
3.9
2.3
1.5
0.9
2.9
3.6
1.0
4.2
2.8
1,0
9.1
0.8

131.9
l
l
l
±
i
i
l
l
l
i

2.5
1.0
1.2
1.2
1.8
1.2
1.8
8.3
3.6
1.2

D/133 74»



184.

74*

Eo C.V) (»eV>

7303
7331
7172
7552
7777
8167
8310
8158
8519
8603
8711
8689
8987
9016
9286
9372
9665
9616
9813
10050
10250
10120
10680
10710
11070
11280
11370
11150
11650
11710
11620
11850
12020
12170 .
12130 i
12660 :
13000 a
13080 i
13200 i
13360 i
13390 i
13180 i
13500 i
13610 :
13680 i
13930 i
14420 i
14860 i
IS070 t
15170 i
15250 i
15350 i

± 4
± 4
± 5
± 5
i 5
± 5
* 5
i 5
± 5
t 6
* 6
* 6
* 6
t 6
t 6
* 6
* 7
* 7
* 7
* 7
* 7
* 7
* 8
* 8
t 8
t 8
t 6
t 8
t 8
t 9
t 9
t 9
t 9
t 9
t 9
(10
tlO
HO
tlO
t 5
t 5
t S
t S
t 5
b 5
t 5
t S
i 6.1
t 6
fc 6
t 6
t 6

1840
840
6550
6200
1190
3650
1515
5350
5050
1140
1090
1880
1200
7700
2080
6130
595
1460
3320
5000
10300
1110
3360
920
9100
3150
970
900
1110
6900
5150
9100
1120
1310
2300
1545
4200
960

20000
3400
3675
7000
420
780
1740
3600
11000
6100
1390
2000
2250
1800

t
t
t
t
±
±
t
i
i
±
t
t
i
*
*
*
i
t
i
±
t
t
t

250
150
600
600
250
400
250
600
500
200
200
200
250
700
250
600
150
350
100
500
900
250
400
250

±1000
±
t
±
t
t
i

400
250
250
200
700
700

±1000
1
t
t
*

±

350
250
250
250
400
250

±2500
±

*
*
at
*
*

400
500
900
160
200
250
400

*1500
±
*

i
t

700
250
250
250
250

(mtV) CmeV)

21.5
9.6
75.8
71.4
13.5
10.4
16.6
58.2
54.6
12.3
11.7
19.9
12.7
61.0
21.6
66.1
6.1
11.7
33.5
19.9
101.7
10.9
32.5
8.9
86.5
29.7
9.1
8.1
10.6
63.6
50.1
83.6
10.2
12.2
20.6
13.7
36.8
8.4

174.1
29.4
31.8
60.3
3.6
6.7
14.9
30.5
91.6
50.0
11.3
16.2
18.2
14.5

9
i
i

i
i
i
i
i
i
i
i
i
t
i
*
*
1

t 2.9
t 1.6
t 6.9
* 6.9
t 2.8
t 4.4
t 2.7
t 6.5
t 5.4
t 2.2
t 2.1
t 2.1
t 2.6
t 7.4
t 2.6
t 6.2
t 1.5
t 3.5
t 4.0
t 5.0
t 9.0
t 2.5
t 3.9
t 2.1
- 9.S
. 3.8
: 2.1
2.3
1.9
6.5
6.1
9.2
3.2
2.3
2.2
2.2
3.5
2.2

±21.8
i
*
*
i
i

i
i

3.5
4.3
7.8
1.4
1.7
2.1
3.4

H2.5
i
at
1
l
*

S.7
2.0
2.0
2.0
2.0

I
I
I
I
1
I

74-10 0/IM
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I 184

74w
Eo («V> (m«V) (mcV)

15450 .
15630 :
15970 :
16200 i
16320 i
16450 i

t 7
i 7
t 7
i 7
t 7
b 7

9200
19000
11000
3650
4000
1920

±1500
±2500
12000
i 400
± 500
± 300

74.0 ±12.1
152.0 ±20.0
87.0 ±15.8
28.7 ± 3.1
31.3 ± 3.9
15.0 i 2.3

I" = 0*

THERMAL CROSS SECTIONS

o~ * 37.8H.5 b
»eoh ' -1.19±0.05 fm

RESONANCE PROPERTIES

186

74w

R*
500±35 b
7.3±0.2 f
125±9 «V
2.2±0.3
0.3*0.1

RESONANCE PARAMETERS

XAbn * 28.6 Sn * 5466.111.4 keV

E o C«V)

ie.am 0.02
170.7 •
217.5 :
286.7 :
405.7 i
509.4 i
541.0 i
662.6 i
720.0 i
831.0 i
963.4 i

1071.0 i
1121.0 i
1187.0 i
1418.0 i
1500.0 i
17S5.0 i
1933.0 t
2025.0 i
2105.0 i
2349.0 1
2515.0 i
2590.0 i

t 0.1
t 0.2
t 0.3
b 0.3
t 0.3
t 0.4
i 0.4
t 0.5
b 0.3
b 0.4
t 0.5
i 0.5
t 0.6
t 0.7

0.8
0.5
0.6
0.6
0.7
0.6
0.9
0.9

rB ci

287
27

500
30
86 .
82 :

490 :
650 :

2150 i
26 =

1060 i
515 i
400 i
840 i
100 i

1250 i
30 i

780 i
550 i
150 i
200 i
700 i

1030 i

i*V>

t S
t 3
t 30
t 5
t 6
t 10
t (JO
t 35
t 200
t 4
t 100
t 60
t 40
t 80
t 20
i 100
: 8
: 80
: 65
: 35
: 30

75
100

SO ± 5
65 ±20
62 ± 6

62 ±15
49 ±12
55 ± 8

72 ±10
61 i 7

60 i l l

rjl <
65.6
2.1

33.9
1.8
4.3
3.6

21.1
25.3
80.1
0.90

34.2 :
15.7 :
12.0 :

raV>

± 1.1
t 0.2
t 2.0
t 0.3
t 0.4
t 0.4
t 1.7
t 1.4 ]
t 7.5 |
t 0.14 1
t 3.2 j
t 1.8 j
t 1.2 !

24.4 i 2.3 i
2.7 1 0.5

32.3 i 2.6
0.7U 0.19

17.7 i
12.2 i
3 .3 i
4.1 i

14.0 i
20.2 i

t 1.8
b 1.4
b 0 .8
b 0 .6
i 1.5
t 2 .0 3

i

i 0/135 74-11



186

74 w
rv, c««v r° <«*v

2659
2779
2976
3039
3158
3312
3123
35m
3713
3768
3871
3963
4165
4221
4395
4540
4805
4976
S158
5282
5383
5402
5667
5777
6293
6386
6489
6698
6754
6949
6968
7114
7176
7324
7472
7634
7712
7844
7978
8132
6295
8347
8625
8669
9177
9201
9286
9410
9542
9587
9843
10270

*
±
t
t
t
t
i
±
±
t
t
*
t
t
±
±
i
i
±
±
±

±
i
i
±
±
t
t
t
i
±
±
t
i
i
±
±
±
i
±
t
t
t
t
i
i

*
*
±
±

4

2
2
2
2
2
2
2
3
3
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
7
7

>

>

•
•
-

.4

.5

.7

.7

.7

.9

.0

4850
430
114

11150
2400
850
3200
500
165
1560
3250
700
1530
2760
1900
2240
6050
450

2700
415
1060
540
5300
5200
1350
1750
5075
245
4100
1100
1780
580
1400
680
5500
1740
2360
1000
10M
780

2600
880
875
640
4100
270
8500
9100
3000

27300
2350
2080

s
•

t 300
I 70
t 30
tl200
t 200
t 100
t 300
t 60
± 50
t ISO
t 300
± 70
± 150
i 250
± 200
t 200
* 300
i 120
* 250
± 60
± ISO
t 60
1 400
* 400
± ISO
t 200
* 400
t 60
± 350
i 150
± 180
± 90
± 150
t 100
i 500
i 200
t 250
* 200
* 150
i 100
* 300
± 200
± 175
t 160
t 400
i 100
t 900
± 900
± 600
13000
i 250
* 300

94.1
8.2
2.1

202.3
42.7
14.8
54.5
8.4
2.7
25.4
52.2
11.1
23.7
42.5
28.7
33.3
87.3
6.4
37.6
5.7
14.5 •

* 5.8
± 1.3
t 0.6
±21.8
± 3.6
* 1.7
1 5.1
± 1.0
t 0.8
± 2.4
i 4.8
t 1.1
t 2.3
t 3.9
t 3.0
t 3.0
t 4.3
t 1.7
t 3.5
t 0.8
t 2.0

7.4 ± 0.8
70.4 ± 5.3
68.4 ± 5.3
17.0 * 1.9
21.9 ± 2.5
63.0 ± 5.0
3.0 i

49.9 i
13.2 i
21.3 i
6.9 *
16.S i
7.95J

63.6 i
19.9 i
26.9 t
11.3 i
11.8 i
8.7 *
28.6 *
9.6 *
9.4 l
6.9 *
42.8 ±
2.8 i
88.2 1
93.8 *
30.7 *

278.S *
23.7 *
20.5 *

t 0.7
: 4.3
: 1.8
' 2.2
1.1
1.8
'.17
5.8
2.3
2.9
2.3
1.7
1.1
3.3
2.2
l.S
1.7
4.2
1.0
9.3
9.3
6.1
30.6
2.S
3.0

74-12 o/m



186

74w
Eo CeV) (meV) Cm«V) r°

10350
10580
10630
10770
10850
11750
11870
12310
12410
12590
12620
13200
13320
13570
14020
15200
15440
15480
15650
15720 :
16490
16630 :
16930 :
17060 i
17300 i
17340 i

± 7
* 7
± 8
* 8
± 8
* 9
l 9
± 9
±10
±10
±10
±10
til
t 5.4
t 5.6
t 6.4
t 6.6
t 6.6
i 6.7
t 6.7
t 7.2
t 7.3
t 7
t 8
t 8
t 8

8300
1060
2970
3500
11000
3600
1140
8000
11150
4200
8000
3100
2050
5900
3600
8150
6100
5850
1900
2775
6700
9700
8000
1500
5900
1250

± 900
± 250
± 400
± 400
±1500
t 400
± 400
±1500
±2000
±1000
±1700
± 450
± 500
± 900
± 600
±1200
±1500
±1500
±3000
± 600
±1500
±1500
±1200
± 600
±1000
i 400

81.6
10.3
28.8
33.7
105.6
33.2
10.5
72.1
100.1
37.4
71.2
27.0
17.8
50.7
30.4
66.1
49.1
47.0
151.9
22.1
67.8
75.2
61.5
11.5
44.9
9.5

s
3

1

t 8.9
t 2.4
t 3.9
t 3.85
tl4.4
t 3.7
t 3.7
±13.5
±18.0
± 8.9
±15.1
* 3.9
± 4.3
± 7.7
± S.I
t 9.7
±12.1
±12.1
±24.0
± 4.8
±11.7
±11.6
t 9.2
* 4.6
* 7.6
± 3.0

THERMAL CROSS SECTIONS

Vy = 64±10 b

RESONANCE PROPERTIES

I, = 2760*550 b

187w74

[23.9 hr]

0/137 74-13



TICRMftL CROSS SECTIONS

Isotope

ylB6

1)182.183,184,186

U
U186

U ( U182-ia*.l86

UI86.187

ll18*

u'8*ylBV.186

U
U
ylBO,182-184,1B6

yl87

u
u
u
uyl84,186
U
U

Isotope

UIS2

yl84

U'86

ylB2
y!83

UIB4

U1B6

u 1 8 3
U1B2

U183

y!86

U182

U183

1(184

U186

y!84

yl82

U183

U184

U 1 8 6

utao
U I 8 Z

U183

JI84
UI8Q

Measurement

activation
diffraction
Chr i st i ansen f i1ters
activation

activation
activation
activation
activation

pile osci.
pile osci.
activation
1oca 1 osc i•
diffraction
pile osci.
pile osci.
activation
5*. (7.8 b)
•t

Reference

IN-1317,53(70)
YF,10,328(69)
ZP,219,300(69)
PRIVftTE C0MM.(67)
N5£,26,187(66)
0RNL-1013,5(66)
BAP-8,71(63)
NP,36,512(62)
N5E,8,378(60)
NSE,7,193(60)
JNE,12,32(60)
PR,88,112(52)
PR,84,210(51)
PR,83,64K51)
PR.81,527(51)
PPS/fl,63,1175C50)
PR,80,342(50)
PR,72,888(47)
PRS/ft,162,127(37)
PR,18,265(35)

RESONANCE PARAMETERS

Measurement

(rt«y(Sl>
<re<rt(SI)
(rt<rr(SI)

•t*V
V 0"»

«-y( spectra)
•t
•t
activation
'•t

T
«-y

'i
*t

w
0-y
«-y
r

Energy
Range (eV)

21-13253
102-16450
19-17310

212-3598
151-13077
165-19701
171-19911
7-101
1.2
7.6
18.8

0.01-10
0.01-10
0.01-10
0.01-10
102-2090
98-1100

10.7-392
102.1-1930
111.3-215
15.9-87.4
1281-1005

119.1-2658
2053-1025
2360-3985

Reference

CU-293(71)
CU-293(71)
CU-293(71)
NSE,37,137(69)
NSE,37,137(69)
NSE,37,137(69)
N5E,37,137(69)
BAP,13,1421(68)+
PRIVftTE COMM.(67)
PRIVftTE COMM.(67)
PRIVftTE COMM.(66)
N5Et26,187(66)
N5E,26,187(66)
N5E,26,187(66)
N5E,26,187(66)
NSE,25,3K66)
ORNL-3921,31(65)
ORNL-3921,31(65)
ORNL-3921,31(65)
ORNL-3921,31(65)
ORNL-3921,30(65)
ORNL-3778,53(61)
0RNL-3778,S3(64)
0RNL-3778»53(64)
0RNL-377B,53(64)

Author

Hogg
Alexandrov
Kocster
Oample
Friesenhahn
6i1lette
Kramer
Manga 1
Lyon
Schmunk
Tattersail
Pomerance
Lindner
Pomcrance
Shull
Coiner
Harris
Seren
Goldhaber
Dunning

Author

Camarda
Camarda
Camarda
Bartolome
Bartolome
Bartolome
Bartolome
Bttr
Ideno
Idcno
Oample
Friesenhahn
Friesenhahn
Friesenhahn
Fr i 'senhahn

Block
Block
Block
Block
Jung
Block
Block
Block
Block

i „

I
\

i -:

* *ft \

U

3i

I"
li

!

L
V ]

• !

)

i •

i i
Ir

74-14 0/138
L.



I
RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (eV) Reference

U 1 8 2

UI83

U18G

U18O
ylB2
U183

U1 8*
JJ186

U 1 8 0

yl83

U 1 8 3

Ul83
U1BI

U
U1B2

yl83

UlB"
U I 8 S

UI83

s-yCspectra)
ey (spectra)
«y(spectra)

U182

U 1 8 3

UIB6

U 1 8 3

U 1 8 3

U18*
U186
U182

U 1 8 3

u«86

u

7y(spectra)
«y(spectra)

<rt<F,<rr

Author

4.16-21.09
7.67-27.08

18.84
15.8-75.2
4.14-487.3
7.65-460.0
102.2-424.7
18.8-512.5
15.9-75
7.6-65
7.6-103
7.62

27.05-157.5
114-5880
114

27.11-192
101.5-185

171
7.6-66

7.62-65.7
4.14-114
7.62-100.8

18.8
7.62-46.6
4.14-384
27.1-287
185-316

18.8-412
4.15-21.5
7.8-49
19.5-225
4.0-18.0

0RNL-3S82,58(64)
ORNL-3582,58(61)
ORNL-3582,58(64)
PRIVATE COm.(64)
PRIVATE C0t1M.(64)
PRIVATE C0MM.(64)
PRIVATE C0MR.(64>
PRIVATE COMM.(64)
PR,132,1640(63)
PR,132,5640(63)
ZET,45.875C63)
CR,255,1313<62)
JPR.21,426(60)
CR,249,413!:59)
NP,12,5S2(59)
NP,12,552(59)
NP,12,552(59)
NP,12,552(59)
PRL,2,505(59)
CR,248,2330(59)
NP,12,563(59)
NP,12,563(59)
NP,12,563(59)
BAP,3,19(56)+
BAP,1,187(56)+
BAP,I,187(56)+
BAP,1,187(56)+
BAP,1,187(56)+
PR,84,869(51)
PR,84,869(51)
PR,84,869(51)
PR,71,165(47)

Paya
Paya
Paya
Russe11
Russe11
Russe11
Russe11
Russe11
Bol1inger
Bol1ingnr
Ignatiev
Le Pipec
Corge
Corge
Firk
Firk
Firk
Firk
Hughes
Huynh
Uaters
Uaters
Uaters
Chrien
Schwartz
Schwartz
Schwartz
Schwartz
Selove
Selove
Selove
Havens

D/139 74-15



75Re

185

75Re

THERMAL CROSS SECTIONS

88*4 b
11.3*0.5 b

»eoh - 9.2 f«.

«~ =
7, =
»eoh

RESONANCE PROPERTIES

I ,

i
= 830*50 b
= 8.7*0.3 F»
= 2.7*0.2
< 0.3

THERMAL CROSS SECTIONS

<ry = 112*3 b

RESONANCE PROPERTIES

I" = 5/2*

Eo '

-6.75

(eV)

2.156*0.004
5.92
7.24
11.88
12.87
14.65
21.3
21.9
26.6
27.2
29.5
32.6
36.6
41.6
45.4
47.8
50.4
51.5
55.1
58.5
63.0

±0.02
±0.04
±0.03
±0.04
±0.05
±0.1
±0.1
±0.1
±0.1
±0.2
±0.2
±0.1
±0.1
±0.2
±0.2
±0.2
±0.3
*0.2
±0.2
±0.2

<2So
s,

, = 1730*70
l> * 3.3*0.3

= 2.3*0.7
< 0.3

b
•V

RESONANCE PARAMETERS

2gTn CmeV)

3.3 *0.3
0.22*0.01
1.39*0.03
0.80*0.05
0.79*0.04
0.73*0.04
5.2 ±0.3
0.44*0.02
0.62*0.05
0.56*0.02
0.50*0.08
32 *2
0.90*0.04
11.4 ±0.6
0.62*0.03
0.85*0.08
25.7 ±0.7
28.0 ±1.4
7.4 ±0.6
20 ±2
4.0 ±0.5

ZAbn = 37.5

J

3
2
3

54.
69
55
61
68
56
51

51

51
51
54

s,
(meV)

9* 0.9
±10
* 3
±12
* 8
±13
* 4

±10

* 3
* 4
* 9

, = 6179.0±1.5 kcV

2gr» (MV)

6.16 ±0.77
2.25 ±0.20
0.091±0.003
0.52 ±0.01
0.23 ±0.02
0.22 ±0.01
0.19 ±0.01
1.12 ±0.06
0.094±0.004
0.12 ±0.01
0.107±0.003
D.092±0.95
5.6 ±0.4
0.15 ±0.07
1.77 ±0.09
0.092±0.005
0.12 ±0.01
2.21 ±0.10
3.90 ±0.19
1.0 ±0.1
2.6 ±0.3
0.50 ±0.06

75-1 D/140



3 JC
28 28

iiii ii
o——o~o oo oo

- ( M O O CM (O OCO

O O CO *-• CM O <-• O — O

^** OD ^3 flO CO I/) CD W

—-01003 3-— U)O CO (O

CM CM a-(n en m a-in a- in a-
oo oo
« « « H

ooooooo

!;.--"1



IBS-

75Re

187 _

,5Re

2gTn (meV) J rr CmeV) 2gT« (meV)

359.7
362.6 *
364.5 I
371.4 1
380.2
394.7
396.2 f
400.6 I
402.9 *
405.1
408.9 ™
411.2 I
419.9 1
432.2
444.1
448.9 *

462!s *
465.2
473.3
478.6 !"
486.0 I '
492.0 *'
498.6
502.8

THERMflL CROSS SECTIONS

= 74i4 b
= 73±4 b C18.7 min 188Re"3
= 1.610.3 b [16.7 hr lBBRe9J

RESONANCE PROPERTIES

I- = 300*20 b
<D> = 3.8*0.4 eV
So = 1.9*0.5
S, < 0.3 L

RESONANCE PARAMETERS

5/2* ZAbn = 62.5 So = 5873.4H.3 keV ! !

Eo (eV)

-2.1
4.41610.008

11.14 ±0.03
16.07 10.05

2grn

0.37U
2.10 *
O.66O1

(neV)

0.004
0.04
0.014

J

3
2

51
61
59

(neV)

l 4
i 3
1 9

2grj

2.00
0.18
0.63
0.165

CmeV)

10.21
10.02
±0.01
10.003

75-3 0/142 I



187 Re
„ lie

Eo (eV) 2grn CmeV) J T y <»eV) 2gT°

17
IB
24
32
34
39
16
47
53
59
61
63
69
73
75,
78,
79,
85,
87,
91,
95,
99,

106,
106,
109,
I B .
116.
121.
127.
129.
131.
138,
111.
143.
117.
151.
156.
160.
172.
178.
181.
184.
204.
212.
224.
237.
244.
251.
265.
258.
268.
292.

.56

.54

.9

. 0

.0

.5

.9

.5

.5

.0

.1

.7

.5

.8

.0

.0

.0

.1

.6

.6

.9

.3

.2

.6

.3
,5
,2
,7
2
.6
,7
,7
,3
8
3
1
1
9
5
8
0
5
6
7
1
1
0
3
5
5
0
3

±0
±0
±0
±0
i0,
±0,
±0,
±0,
±0,
±0,
±0.
±0.
±0,
±0,
±0.
±0.
±0.
±0.
±0.
±0.
±0.
±0.
±0.

*0.

.06

.06

.1

.1

.1

.1

.2

.2

.3
,2
.2
.3
.2
,3
.3
,3
,3
,3
.3
.3
.5
5
,5

5

2.07
0.74

±
i

0.1311
9.6
1.02

11.9
0.10
4 .5
6.0
2.2

23
2.1

26.7
70
28

1.8
2 .8
9.4
4.0
2.0

72
1.6

t
±
l
l
±
±
±
t
t
t
±
±
i
i
t
l
±

0.04
0.06
0.010
0.4
0.04
0.8
0.01
0.5
0.2
0.3
2
0.2
0.8
4
3
0.2
0.2
0.4
1.0
0.2

HO
± 0.3

60

74
51

57

61

60
49
63

79
65

HO

i 7
114

l 6

l 6

i 6
1 4
115

150
H2

0.49
0.17

10.10
10.01

0.026310.002
1.7
0.175
1.90
0.015
0.65
0.82
0.27
2.9
0.26
3.20
8.1
3.2
0.20
0.31
1.02
0.43
0.21
7.4
0.16

10.07
10.007
10.12
10.002
10.07
10.03
10.04
10.3
10.03
10.10
10.5
10.3
10.02
10.02
10.04
10.11
10.02
H.O
10.03

D/143 754



308.B
323.S
3?5.6
331.7
33*.S
3«3.i
3SS.S
375. t
387.3
387.9
<*W.l
013.&
«*I9.S
42S.0

H33.8
«»<i8.S
460.2

<*S3.S

THEftML ami %CU0KS



THEHMflL CROSS SECItONS

Isotope Author

Re
fie

Se1*'

fle'**
R*

Re

Re

WVftTE COW. £70J

r»tio
,19,250t6S) Varttbny<

• S O * .

aetiv»t<on K*c»»

isotope

Rt»ts

ft***'

fie «•;

fte # ,

3-30®

2.J-S03

11.2-HS

Seotovy

FAIVAtC C0«B.«S9>

Ofttt 7S4



THERMAL CROSS SECTIONS

v- " 33.3*0.7 b
»„„ • 10.7 f.

RESONANCE PROPERTIES

1 . • 210*10 b
R' « 8.<**0.<* fm
So - 2.?sO.S

IHERfW. CROSS SECTIONS

*, > 3000iISO b
*. < 10 mb

T«fif»8. CROSS SECTIONS

v. < O.t ab

761



I* • 1/2-

!• . 0-

THERKAL CROSS SECTIONS

*, * 336*17 b
r. < O.t Mb
<r, - 344*12 b

RESONANCE PROPERTIES

1/ - 890*100 b

REftOWNCE PARAMETERS

ZAbn * 1.6

76 Os

79R9.0*1.2

Eo («V>

9.43*0.1
12.7 tO.I
19.9
10.5 *G,2
43.2
47.6
49.8
108.7
138.2
176.8
314.S

2gTB C V >

13 * 2

67 *10

(
1

i 2gf* ( M V )

3.7*0.7

11 *2

1
J

1M Os
IHERHAt CROSS SECTIONS

»,* « 4.3*1.0 b
#, < 0.03 i*

HESONANGE PROPERTIES

1»« - 13S*3S b

• 13.3 • £323.3*2.6 h.V

3B.7*0.S
;B.9IO.S

r c«»«>
t05 tie

<*.

360'

(DM

,8*
*4

(V

2
!6

}

.3

rf

90 *20 7.5*0.4
49.6*3.0



THERMAL CROSS SECTIONS

ff-e * 23*4 b
ff- • 0.26*0.03 nb [10 ruin l9O0s»J
<r« < 0 .01 mb
»coh * " ' O h

RESONANCE PROPERTIES

l,e « 750*50 b

RESONANCE PARAMETERS

3/2" XAbn « 16.1 5- = 7793.5*1.0 k«V

Eo (eV)

6.71*0.01
8.96*0.01
10.30*0.05
16.7 tO.l
22.1 *0.1
27.4 *0.1
28.3 *0.1
30.8 lO.".
43.S
S0.5 t0.2
55.0 ±0.5
60.7 i0.2
63.8
65.5
66.0
75.0
87.9
93.2
138.0

2gTn <«rV>

3.1* C.3
10.4* 0.6
3.6* 0.1
9 * 1
9.6* 1.0
6.B* 0.7
14.9* 1.1

60 *I5
86 ±20
67 *19
273 *60

18 ill

72 *24

J

1
2
1
2
1
2
2
2
:2)
2
2
2
1
2
2
2
1
1
1

rt (m*V)

85 * 5
103 ±10
97 ±10

2gTS <»*V)

2.21*0.12
3.48*0.20
1.15*0.12
2.1 ±0.2
2.1 ±0.2
1.36*0.14
2.8 ±0.2

9.1 ±2.3
12 *3
9.0 ±2.6
35 ±8

6.2 *1.2

8.4 ±3.0

n^9

THERMAL CROSS SECTIONS

ff, » 13,0i0.3 b
r! - 3.9*0.8 b (15 o»y >9lOs*2
<rl - 9.1*0.5 b CSS hr «9>0sB]
v . c 0.02 ab
» c . h - 11.1 tm

RESONANCE PROPERTIES

1 / • 29*2 b

744 mm



192.

THERHAL CROSS SECTIONS

<r- = 2.0±0.1 b C3I hr l930s9J
*t = 0.014 b [16.8]
<rm < 0.01 fflb
»ech = H.9 fm

RESONflNCE PROPERTIES

Iy = 5.4*1.0 b

193

THERMftL CROSS SECTIONS

<rt = 1540 b

rj

fi/!«



THERMAL CROSS SECTIONS

Isotope

0s'«
Os 1 8 7

Os 1 9 0

OSI8«.I9?
QS181,186-190

Os 1 8 9

Qsl89.190

0s>0slB8-190.192
Q3189.190

Os
OS18"
Os
0s181.193

Os
Qsl90.t9Z

Os
Os
Os

Isotope

Os 1 8 7

Os 1 8 9

0s i 8 7

Os 1 0 9

Os 1 8 9

Os 1 8'
Os 1 8 8

Os 1 8 9

Os
Os 1 8'
Os*87

0s»89

Os
Os
Os

Measurement

isom. ratio

activation
activation

«•«
act i vat i on
activation
diffraction
activation
diffraction

diffraction
act i vat i on
i.ical osci.
activation

Reference

NP/ft,125.305(69)
UFZ,14,1968(69)
RCft.9.6H68)-
RCA,9,61(68)
YF»1,252(65)
NYO-10175(64)
NP,41,3,'2(63)
ftNL-6797,393(63)
NP.20,183(60)
JnP,30,(9),1323(59)
CJP,36.1409(5?)
PR,105,216(57)
PR,84,240(5!)
PR,83,641(51)
PR,72,888(47)
PR.71,174(47)
PRS/ft,162,127(37)
PR,48,265(35)

RESONANCE PARAMETERS

Measurement

oy(spectra)
ey(spectra)
ey(spectra)
7f(spectra)
<ry( spectra)

*t
vy(spectra)
ffy(spectra)

*i

*t

Energy
Range (eV)

9.5-215
6.7-128
9.5-<»7.7
6.7-60.8
6.7

9.5-65
39.2-83.4
6.7-28
SO.M-317

6.7
9.5-47.5
6.7-61.0
6.7-109.7
6.7-89.9
6.7-84

Reference

BAP,18,96(73)
BAP,17,487(72)
JINR-P3-6092(71)
J1NR-P3-6O92(71)
695TU0SVIK,105(69)
UFZ,14,1968(69)
UFZ,14,1968(69)
UFZ,14,1968(69)
PRIVATE C0M«.(65)
PR,127,461(62)
PR,124,1142(61)
PR,124,1142(61)
PRIVATE C0MM.(S8)
AE,1,(5),S5(56)
PR.71,174(47)

Author

Bi sgard
Vertebny i
Gijbels
Kim
Andreev
ftrino
Manga 1
Mueiler
Hans
Sidhu
Nablo
Heaton
Lindner
Pomeranee
Seren
Uu
Go 1dhaber
Dunning

Author

Namenson
Namenson
Karzhavina
Karzhavina
Kane
Vertebnyi
Vertcbny i
Vertebnyi
Ignatiev
Jackson
Jackson
Jackson
Chrien
Radkevich
Uu

1

76-5 D/150



THERMAL CROSS SECTIONS

<rr = 426*4 b
?, = 1H±2 b
<rt = 440*4 b
a c o h = 10.6*0.2 fm

RESONANCE PROPERTIES

Ir = 2250*200 b
So = 2.1*0.2

77 Ir

THERMAL CROSS SECTIONS

<rt = 924*53 b
<rt = 0.38±0.17 b [75 yr la2lr"2}
<rt = 300±30 b U . 4 min 1 9 2 I r " 1 ]
<rT = 621*60 b [74 d»y l 9 2 I r9 ]

RESONANCE PROPERTIES

IT = 3750±200 b
<D> = 3.3*0.3 eV

191

77 Ir

I" = 3/2*

Eo <eV>

Bound level
0.6551*0.0014
5.36
6.13
9.V
9.90
10.4
19.2
20.2
25.2
29.9
31.6
36.6
40.4
41.5
44.6
45.7
51.0
S2.B
56.B
62.8

*0.04
±0.04
±0.08
±0.10
±0.1
±0.1
±0.1
*0ol
±0.1
±0.1
±0.2
±0.2
±0.1
±0.1
±0.1
±0.2
±0.1
±0.1
±0.3

So =

RESONANCE

2gfn

XAbn

CmeV)

0.541*0.OOS
6.0
0.53
4.4
0.59
0.33
2.6
1.8

14.0
16.8
5.5
3.5
5.9
2.0
1.2
2.3

49.1
8.2
2.6
5.0

±0.1
±0.05
±0.4
±0.11
*0.03
±0.5
±0.2
±2.5
±0.9
±1.5
±0.8
±0.9
±0.4
±0.3
±0.5
±3.1
±1.6
±0.7
±1.3

2.2±0.2

PARAMETERS

= 37.4

J

2
2

2

1

1

Tr CmeV)

72.2* 1.0
93 ±10
72 ±23

87 ±20

= 6198.7*2.0 ksV

2grj| CmeV)

0.668*0.006
2.59 ±0.06
0.216*0.010
1.47 ±0.13
0.19 ±0.04
0.102*0.010
0.59 ±0.11
0.40 ±0.05
2.76 ±0.50
2.30 ±0.12
0.98 ±0.25
0.58 ±0.14
0.92 ±0.14
0.31 ±0.06
0.18 ±0.04
0.34 ±0.08
6.86 ±0.44
1.13 ±0.02
0.35 ±0.09
0.E3 ±0.16

D/151 77-1
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I" = 3/2*

THERMAL CROSS SECTIONS

193

77 Ir

= 112.5±7.5 h
= 110±15 b C19 hr l9*Ir9J
= 5.8*2.0 b [32 ms l9"lr"]

RESONANCE PROPERTIES

I- = 1350±150 b
<O> = 7.7±0.B eV
So = 2.0*0.2

RESONANCE PARAMETERS

Zftbn = 62.6 = 6066.1*1.5 keV

Eo CeV>

Bound level
1.303*0.003
9.07

24.51
25.04
26.0
41.6
43.3
52.6
53.9
69.3
71.6
77.8
80.8
89.1
98.3
109.9
116.2
123.7
127.6
143.5
149.9
152.0
163.5
174.3
178.9
185.7
201.5
206.0
213.4
216.9
222.0
223.4

229.0
267.0
272.0
279.0
288.0
299.0
309.0

±0.08
±0.05
±0.05
±0.1
±0.1
±0.2
±0.2
±0.2
±0.2
±0.1
±0.1
±0.2
±0.3
±0.2
±0.4
±0.1
±0.2
±0.2
±0.2
±0.4
±0.5
±0.5
±0.5
±0.3
±0.3
±0.6
±0.7
±0.4
±0.4
±0.7
±0.4
±0.4
±1.0
±0.5
±0.5
±0.6
±0.6
±0.6

2grr, (meV)

0.913*0.017
3.1
4.3
4.2
1.7
2.8
50
5.3
14.3
84
2.2
42
2.7
5.0
6.4
24
8.9
1.6
1.6

13.1
18.0
20.4
27.3
16.0
20
>80
3.9
12.0
12.8
9.2
9.8
40.0
40.0
4.0
>8.0
>80
>80
16.0

>B0

±0.3
±0.4
±0.4
±0.3
±0.4
±6
±0.5
±1.8
±5
±0.3
±4
±0.9
±1.0
±1.3
±2
±1.4
±0.5
±0.5
±3.8
±4.0
±4.2
±6.9
±4.4
±4

±1.0
±2.2
±2.6
±1.8
±1.8
±8.0
±8.0
±1.8

±3.2

J

2

Tr CmeV)

86.62 1.0

102 ±38

2<fS! (meV)

0.8000*0.020
1.02
0.87
0.84
0.34
0.43
7.70
0.73
1.95
10.1
0.26
4.7
0.30
0.53
0.65
2.3
0.83
0.14
0.14
1.09
1.47
1.66
2.14
1.21
1.50

>5.9
0.27
0.84
0.88
0.63
0.66
2.68
2.64
0.25
>4.9
>4.B
>4.7
0.93

>4.6

±0.10
±0.08
±0.08
±0.06
±0.06
±0.98
±0.07
±0.25
±0.6
±0.04
±0.5
±0.10
±0.11
±0.13
±0.2
±0.12
±0.05
±0.04
±0.32
±0.33
±0.34
±0.54
±0.33
±0.30

±0.07
±0.15
±0.18
±0.12
±0.12
±0.54
±0.53
±0.11

±0.19
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77'

THERMAL CROSS SECTIONS

<rr > 0.035 b C171 d»y
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THERMAL CR05S SECTIONS

Isotope Measurement Reference

« « , 12.197(69)
NP/ft.lIS.2!3£68>
ZK, 150.82 (6B) Kti»

s;»s

Jrl9l
Ir'93

Ir '9 3

ir19 '
I r '9 3

Ir191

I r
| r19!. l93
I r
Ir19'
I r ' * ' • l 9 3

I r
Ir>9l.l93
Ir'91

]p19?
Ir l9?

I r
I r
I r
Irl91.193

activation
activation
activation
activation
activation
activation
ct

activation
diffraction
activation
•SOB. ratio
diffraction

ison. ratio
activation
activation
pile osc-.
pile osci.

C

2.ct! vat ion

PR]¥ftf£ COHH.tS?)

Pn.!3I.iS18t63)
NP.*»l.60»*«63>
Pfi,I29.;69C63)
fl«.-679?,393{63
8AP.4.27HS9)*
PRL,3.«»
PR!V».£

Isotope

Ir '9 1

Ir '9 3

I r
I r '9 '
Ir '9 3

Ir
\r
I r
I r
Ir.Ir'9'
Ir.Ir'93

Ir.Ir'9'
Ir.Ir193

Ir.Ir'93

ir.Ir191

I r
I r
I r
I r

RESONANCE PftRflfgTEBS

Energy
Measurement Range (cV>

"i

v\
f ,

19.2-225
24.5-391
O.SS-1.30
0.65-9.1
1.3-9.1

polarization 0.65-9.1
f C ii-GI t

g

r

u-
ff

u
r 5
<rt

u
o-

0.65-1.3
19.2-416
5.<t-51.3
43.1

O.6S-IO«s
1.3-223

9-77
5-9.1

5.3-93.5
0.65-S.4
0.65-25
0.6-1.3

Seferenc*

J!Nfi-P3-65'*S(72)
JlWl-PS-SSsSt/^}
EIR-123.6H67J

NP/ftr97»6S'»'{67 >
PR,tSS,1330(67)

SSf^lS, 1,61(65)
PRIVATE C0t»l.(6S)
NP,42,&76C63>
HP,42.675(63)
8ftP«<i.271(S9>*
8ftP.'*.271 (595*
W.5,291(S8)
PRIVATE COW.(58)
ft£.l.(5).5S(S6>
PR.1OO.1««J4(55>
Pfl.7la65(47>
PR,72,109C*7>

ftuth»r

{.kfon
•••son

POSM* twins
Poor CWIMS
Stofow.

Brwnntf

Solotin
Soletin
Bo'otin
Soiotin
Sowey
Dvien
Badktvich
Landon
K»iov»t«r
Sa-yer

o/i55 n-i



mum. cms
0, • t$.$i$.} fe

t. • $*0»§ ft

f imvi «#» c**V5 r,f f

• 196 oe 158

CROSS SeCHSHS

• ISGUSO b

2W-* 0.?0 »O.;0^ O.OSf

Itf'e &,$ «0.? 0.3*

3Sf.9 i.t iO.% $.1
J . t iQ.l 0.S5
l.% it.J 0.66

'tSS.S 0.6 iO, I $«Q3

*?5.6 !.j IO.J

6t$..3 I.* 10.? 0.06

6SS*9
•661.9 i?0 «30 2.1* «0.3 JSO *30 9*1
6*5-5
?]£."« 1.3 *Q.2 0.8€

*?«>*.S 130 • 30 3.6 *e.3 i.3
8I4.S ?f t3

•820.2

onu



CROSS SCCHOSS n
i

* 0.2 «b

wcsnes
t * . 83*19 b

©•

RESOMflfCC P«SBH£T£«S

Xftbn • 0.78

r {»«¥> ft tmVI

v6.SSiO.05
S3./%s0.0$

129.7 *O.»
}<»«<.9 «S.J
3S9.7 »0.3

OS 0
70 i tS

26§ «30
?}0 *3S
370 *25

«»? * 2

325 * 12

t;o MO
309 t2T

S3 HO
S3 *1S
3S *32
tO »3S
62 i25

6.910.3
2.3*0.1

20 *l
It *1

CHBSS

r , * t.2*@.9 b

#. « O.OOS «b

8.?*0.S

J.

377

696

9 0

t«V

.0(0

*.3»0

•

)

-3

r
27S
210

12S0
MOO

£*»¥)

* ts
« 35

• 100

8ES0*«MC€

«*. <«•

PfiflJVCTCflS

. » 32.9

V) J

2J6 « 9 t /2
(3! t 9 1/2

SiOO t *S >'2
SOtO itOO 1/2

S3
79

( M V )

*I7
*3S

rj <HV)

11.1*0.4
5.9*0.4

39l3t3!s

7S-2



Pt

I/:-

THERHAL CROSS SECTIONS

* . < 0.005 nb

RESONANCE PROPERTIES

1 / • 3SS1S0 b
R' • 8 .7*0 .5 (m
<0> • 18*3 eV

So = !.9i0.4

RESONANCE PARW€TEfl5

XAbn • 33.8
7920.9*1.0 k«V

!:9 <cV>

Bound level
11.9*0.1
19.610.1
67.110.2
67.710.2
111.8i0.2
119.310.2
120.5*0.2
139.910.2
150.410.2
154.7i0.2
188.510.2
204.810.2
222.2±0.2
256.910.2
261.710.2
280.010.2
285.610.2
302.310.2
309.610.3
353.2i0.3
382.810.3
410.U0.3
453.210.3
484.810.3
490.010.3
517.210.3
529.310.4
548.810.4
558.710.4
632.610.4
659.810.4
680.010.4
•706.010.4
709.310.5
718.3±0.5
763.5±0.5

f (neV)

127 i 8
107 i 8
280 130
181 120
144 115

235 120
170 H 3
270 t20
575 t30
140 H O

160 ±15
210 ±15
110 ±25
175 ±15
145 ±20
260 ±25

140 ±20
195 H O
1040 ±50
203 ±15
270 ±40
140 ±30
390 ±30
254 ±25
215 ±30

160 ±25
570 ±50
450 ±40
210 125
280 130

29T.

15
10
85
61
25.
13
150
90
268
220
31.
30
56
82.
72
18
104
84
92
6.
60
146
479
142
222
34
312
158
110
9.
77
G2
231
406
69
180

.21 0.6
,4i O.S
i 5

.5± 2.0

.Si 3.0
i 2
il5
i 5
H6
US

.5± 3
i 2
i 2

,5i 7.5
1 4
i 1
1 4
i 5
1 4

61 0.6
± 6
± 6
±20
1 6
114
± 2
±18
±10
± 9

5± 1.2
i 6
± 5
118
124
l 6
H2

J

1
1
0
1
I
0
1
1
1
0
1
0
1
1
0
1
1
1
0

1
1
0
1
1
0
1
1
1

1
1
0
1
[03
1

<\

107
100
110
140
127
69
135
110
90
135
120
100
130
105
65
98
105
89
76

100
98

108
122
72
182
144
142

168
118
105
180

160

(*eV>

* 8
i 8
t30
*20
US
±15
±15
113
123
130

no
noij3
±15
115
125
US
120
125

±20

no
±15
140
130
t32
126
131

127
125
150
±43

±30

29T« <«V>

4.<» i0.2
2.3 ±0.1
10.1 ±0.6
7.5 ±0.8
2.4 *0.3
1.2 i0.2
13.7 ±1.4
7.6 ±0.4

21.8 ±1.3
17.8 ±1.2
2.25*0,IS
2.1 10.2
3.8 i0.2
5.1 10.5
4.4 ±0.2
I.O81O.U
6.2 10.2
4.8 ±0.3
5.2 10.3
0.3610.3
3.0 i0.3
7.2 10.3
22 ±1
6.4 10.3
11.0 10.7
l.S ±0.1
13.6 1O.8
6.7 10.4
4.6 10.4
0.3810.05
3.0 10.2
2.4 10.2
8.7 tO.7
15.2 10.9
2.6 10.2
6.5 i0.4
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nto
tmMi IMV I <t*v>

ers.aa.s

375 *M
140 *30

759

IS* ttS

IS* tit

930 t&)

206

111

9.1 *Q.5

S.S iQ.%

Jsolopic ats»ign««n):

CR0S5 SECTIONS

# , • O.OSDiO.010 b I l . S hr

B£SW*WC£ PflOPERTiES

;y

1sotopic assignnent uncertain

THERMAL CROSS SECTIONS

= 3.7*0.2 b

It*

ISto

i " » 0'

£0 («V)

"303.10.2
S6S.t0.4

r
210
234

C«*V>

±30

RESONANCE WWMMEIE8S

ICten ' 25 .3

ro <w>v)
98 iS

S02 ±6

J

\/2
112
132

sfl

(MV)

*30

- SB<i9*3 N*V

f*2 ( M V )

5.8 *0.3
4.32*0.26

m
7t

Pt

«•- = 3.7*0.2 b
» , = 0.027*0.003 b C14 sac l 9 9 P t * ]

RESOWWCE PROPERTIES

I r = 56*6 b

RESONftNCE P

1

Eo

95

» B 0 4

<eV>

.6*0.05

r
570

(mcV)

±20

Xfibn =

TB (meV)

423 ±15

7.2

J

1/2

S s

rT (MV>

147 *25

5602*3 hcV

43.2*1.5

199
Pt

THERKfll CROSS SECTIONS

ir r = 15*10 b

D/1S9

78"

[30.8 iiiin]

78-4



isstspe

,»ttt*

4'»-
p t
Pgtw
|E>{ISOi

PtJ«.
ft1**
Pt
Pt
Pt
P«
fi-

rs
Pt i«.
Pt
Pt

tilt
.tit

,tl*.t#i
,Ss**IU

.ttl.tt*.
H I

i n

Isoto^t

Pt
Pt
Pt
Pt
Pt

P t ' "
Pt
Pt
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MEftflflt €«OSS

JESOKMXS PAH

#t#t(speetr*)t1.9-825
1!.3-680

*tr,(speetra)i1.9-82S
#«(SpCCtrs)

•f(spectra)
*v(spectra)

•
»y(spectra)

ft

9ylspectra)
rv(spactra)
^(spectra)
*v(spectra)
»y (spectra)
vy(s&ectra)

• t

11.9-189

$1.9-68
H.9-296
H.9-308
111-308

7-22

113-30H
11.9-19o6
11.9-%

•J7-S68
11.9-66
11.9-300
11.9-68

69-1470
U . 9-19.6
139-150

66.9-155
U.9-1S1
11.9-19.6
0.3-30

SECTIONS

R.f«-e«c.

JME 2S I2$i?l)

mom-mm*

HS£»S.3?fi{frC>
JM£«12*32(60)
Pf!-CW-8ft(Sfi)
OflNL-1879 SO(SS)
OftW.- )679*SCItSS}
CftfVATE C«t».(S3J
Pft»83,6%|tSl>
Pft»8I »5<??<Si $
PPSM,63»li?5(S0)
^,80,3^2(50)

^*72*8W<«i7)
PRS/A,162*127(37)
Pft.V8.26S(3S)

mms

Refers.

HP/ft.131,305<695
NP/ft.l32,i29(63)
BAP,11,337(66)*
PR,132,1610(63)

ZEMS,87S(63>
Pfl,127,1680(62)
PL,3,67(6?)
CR,2S<t,<i287(62)
PRL,6,69S(61)
PR,121.1112(61)
JPa,21,126(60>
Z£T,38,l<«i6(60>
Pfl,120.2090(60)
NP,1<),212(S9)*
PflL,3,376(59)
BAP,«J,472(59)«
BAP,<t.3«(S9>
CR,249,<)13(S9>
NP,14,693(59)
PRIVATE CQIf1.(S9)
ANL-6072(59>
PRIVATE CCWI.CS8)
PR,108,353(57)
PR.71,165(47)

Aultar

n
ftri<ie
Cwwwjiif

Sfthf*'
(.yen
T*tt«r*»H
Htffitt

fontrinct
K*l(f»r
Pooaranca
SbuH

Htrris

Sarett
ColdhatNM-
Cunning

Author

0e8>TOs
Julian
Juiian
Bet finger

Ignatiev
Chrieri
Julian
Julian
Cote
Jackson
Corge
Galanina
Uatsrs
8ird
Bollinger
Bruise 1
Brussel
Corge
Draper
Owen
Thorns
ZiMCrnin
Stolovy
Havens
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1HERHSC CROSS SECTIONS

I*?

I?Au

r * 3/j

Eg (

y

•V)

Sound I*vet
4.906*0.01®

46.4S
sa.i
60.3
78.4

1S7.0
122.3
141.2
151.3
162.9
164.9
190.3
209.3
240.S
255.7
262.4
273.6
1*93.0
329.5
331.0
3S5.0
370.7
375.1
361.5
400.0
440.0
450.9
477.0
390.0
494.0
534.1
548.6
S79.I
S80.9
587.0
602.8

tO.08
tO.I
«0.1
*a.2
*0«2
*0.2
*0.3
*0.3
*0.3
*0.3
*0.4
*0.4
*6.5
±0.5
±0.5
±0.5
±0.6
±0.7
±0.7
*0.7
±0.7
±0.3
*o.8
*o,a
*0.9
±0.9
u.o
±1.0
*1.0
±0.3
*0.3
i0.3
10.3
*0.4
*0.4

r

133

198

128

129
180
ISO
us
174

172

253
lift
511
180
200
168
190
140
166

420
172
450
I9G
160
162
180
520
260
160
369

*

t

t

i
*
s
t
*

*

*
*
*
*
i
i
*

*

t
a

*
t
t
t
±
t
t
*

3

25

15

20
IS
IS
IS
20

IS

16
20
SO
IS
17
IS
£0
14
20

35
20
40
20
17
IS
20
4C
25
30
20

1.8*6.3 b
.6*6.1 f»

BESQNftNOE PROPERTIES

1 . > 15
R' • 9 .
<a> * 16
Sa « 2 .

50*40 b
5*0.2 f*
.2*0.3 «V
1*0.2

RESONANCE PMtftfCIERS

Iftfem «

2g**« <<

1S.0 *
0 . 1 1 *
3.30*

as *
12.5 *
9.7 *
1.0 *
6.7 *

27.5 *
37.5 *
11.6 *
33 *
0.72*

90 *
O.S *

100 *
S.2 *

4S6 *
S7.2 *
46.8 *
49.0 *

105 *
10.4 *
76.4 *
25 *

216 *
77.5 *

400 *
43 *
34 *

4$ *
462 *
1)0.6 *
26.0 *

230 *

100

MV>

0.3
0.02 1
0.14
S
0.6
0.4
0.2
0.3
0.3

oU3
0.07
5
0.1
4
0.2

44
2.8
2.4
2.4
8
1.0
6.0
4

16
7.5

28
4
3
4
4

26
7.0
2.6

14

J

2
•11
I
2
i
2

1
2
1
2
1

2

1

2
2
1
2
2

2

1
2
2
1
2
2
1
2
1

2

124

112
130
130
120

120
120
130
106
130

100

120
105
146
134
138
125
106
130
105
140
139
110
130
130
136
130
127
ISO
115
134
145

<MV)

* 3

*15
±20
±20
±15

±20
±20
* I 5
±15
*20

±15

±12
±20
±38
±13
*17
±15
±20
±18
±20
*40
±20
*1S
±20
±21
*17
±15
±20
±45
*27
±36
±15

6512.7*0.8 k«V

8.63

(MV>

to. IS
0.016*0.003
0.44

U.O
1.36
0.94
0.09
Q.S6
2.25
2.94
0.90
2.4

*0.02
*0.6
* .08
±0.04
tO.02
±0.02
±0.09
±0.16
±0.06
±0.2

O.OSOiO.005
5.8 ±0.3
0.037*0.006
6.13
0.32

26.6
3.14
2.56
2.60
5.4
0.54
3.92
1.25

10.2
3.65

18.4
2.04
1.54
1.90
1.71

19.3
4.58
1.08

11.4

±0,23
±0.01
±2.6
±0.16
±0.12
±0.12
±0.4
±0.06
*0.40
*0.20
10.7
±0.36
±1.2
±0.02
10.12
10.17
±0.17
H.2
10.32
10.10
*0.6
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79Au

617.3
624.8
628.4
638.7
658.7
685.9
695.8
699.0
715.6
738.4
759.9
773.8
784.3
796.0
813.5
819.5
825.0
864.5
679.7
932.4
961.3
984.2
988.6
995.5
1022.4
1039.6
1043.0
1063.9
1077.7
1092.5
1120.4
1123.6
1135.4
1177.5
1183.0
1207.0
1218.5
1223.3
1245.4
1281.7
1288.0
1310.7
1328.8
1335.8
1354.3
1359.5
1367.7
;395.8
1426.2
1428.8
1450.5
1469.2

(•V)

±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.4
±0.5
±0.5
±0.5
±0.5
±0.5
±0.5
±0.5
±0.5
*0.5
±0.5
±0.5
±0.5
±0.5
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±Q.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.8
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6
±0.6

r
234
170
160
630

830
880
285

580
600
280
325

380
700
170
170
560
260
480
290
650

610

520

490

430
500

700

600

640

720

410

(n

±
±
±
±

±
±
i

±
±
i
±

±
±
±
±
±
i
±
±
±

±

±

±

±
±

±

±

±

±

±

•V)

25
30
30
40

80
80
35

50
50
30
30

40
55
50
40
45
35
SO
60
60

60

50

50

50
50

80

50

70

60

50

2gr«

93
37
28.0
600
4.8
10.0
500
920
144
10.0
320
356
150
222
16.6
288
666
23
44
514
82
414
151
620
1.0
33
364
8.0

270
470
16.6
46
424
10.0
362
4S0
40
420
100
344
16.8
316
528
158
444
33
200
40
196
532
346
46

(meV)

±
±
±
±
±
±
i
±
±
±
l
*
±
±
±
4
±
1
±
±
±
±
±
1

±
±
±
±
t
±
±
±
±
±
±
1
*
±
±
±
±
1
±
±
±
±
±
±
±
±
1

8
3
2.4
30
0.8
1.4
40
60
12
1.4
22
26
12
18
2.0
22
40
3
4
34
6
30
14
40

4
30
1.0
24
36
2.0
6
40
1.2
34
40
6
40
12
34
2.4
30
40
16
36
4
20
4
26
70
32
6

J

2
I
2
2

1

2

1
1

2

2
2

2
1
2
2
2

tn
l

en2
C23
2
123
2
2
t23
1
1
I
C2]
2
1
t23

12]

m[23
1
2
2
t2]

r,
160
121
138
150

165
144
170

154
126
160
150

150
165

125
150
150
150
170
150

(meV)

±25
±45
±30
±45

±90
±90
±40

±60
±60
±30
±30

±45
±65

±50
±55
±35
±45
±60
±65

2gr?

3.74
1.48
1.10

23.8
0.18
0.38
18.9
34.8
5.4
0.36
11.6
5.3
5.4
7.88
0.58
10.12
23.2
0.78
1.48
16.8
2.64
13.2
4.88
19.8
0.031
1.04

11.3
0.24
8.2
14.3
0.50
1.36
12.6
0.30
10.6
12.8
1.14
12.0
2.6
9.6
0.92
8.5
14.5
2.4
11.9
0.52
5.4
1.08
5.3
13.8
8.80
1.10

(meV)

±0
±0
±0
±1
±0
±0
±3
±4
±0
±0
±0
±1
±0
±0
±0
±0
±1
±0,
±0,
±1.
±0,
±1,
±0,
±1.
1
±0,
±0.
±0.
±0,
*1.
±0.
±0.
±1.
±0.
±1.
±1.
±0.
±1.
±0.
±1.
±0.
±0.
±1.
±0.
±1.
±0.
±0.
±0.
±0.
±1.
±0.
±0.

.32

.12

.08

.2

.04

.04

.0

.0

.4

.04

.8

.4

.7

.60

.06

.80

.6

.10

.12

.2

.20

.0

.60

.2

.13
,9
,03
,7
,1
.06
18
2
,04
0
1
17
14
3
0
12
8
1
2
0
06
5
11
8
8
31
14
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Au1 9 7

Au' 9 7

flu197

ftu'97

Au' 9 7

ftu197

ftu197

Au l 9 B

Au' 9 7

ftu197

ftu197

Au1 9 7

Au1 9 7

ftu19'
flu197

flu199

ftu'98

ftu197

ftui97

ftu197

ftul9B

ftu197

flu'97

ftu597

ftu197

ftu197

ftu197

*t
» t

' t

*1
vt

tt

local osc i .

* t

' t
vt
pi ie osc i .
pulsed n
diffraction
' t
pile osci.

act i vati on
<rt
pile osci.
*t
activation
diffraction
»-t

T e

activation

ZP,250.166(72)
71KN0X,2.673(71)
PL.'B,29.33(69)
JNE.22,19K68)
N.'M,33,229(65)
PR/B,133,925(61)
KE,6,336(63)
ftNS,6,13(63)
PR,12R*?9(62)

61BUCHflR,623(61)
NSE,9,132(61)
ftRN.l1,303(61)
N5E,8,153(60)
JNE,12.32(60)
PRIVftTE C0MM.(56)
CJP,33,157(55>
JNE,1,57(5'«>
JNE,1,111(51)
PR,92,716(53)
PR,83,1097(5j)
PR,81,527(51)
PR.72,585(17)
PR,72.729W>
PR,72,888(17>
PR,19,153(36)
PR,18,265(35)

Steyerl
Eiland
SteyerI
Friesenhahn
Antonini
Als'Nielsen
Huttel
Simpson
Brugger
Teutsch
Bouzyh
Meadows
Wilkinson
Gould
Tatters*11
Smith
Bell
Egelstaff
Green
Carter
Shcrk
Shull
Brill
MacDaniel
Seren
Mitchell
Dunning

RESONANCE PARAMETERS

Isotope

Au197

Au1 9 7

Au1 9 7

Au1 9 7

Au1 9 7

Au1 9 7

Au' 9 7

Au1 9 7

Au 1 9 7

Au' 9 7

Au' 9 7

Au1 9 7

Au1 9 7

Au1 9 7

Au' 9 7

ftu197

Au1 9 7

Au1 9 7

Measurement

?,
r t
<Ty( spectra)
ff

vy (spectra)
<r.<r~

?«
»V?*
<rt

<rt<rr(SI)
<rt

*t
<rt

• t

vt

<r.

Energy
Range (eV)

531-996
1000-2100
therma1

1.9
0.025-107
16.5-995.1

60.25-i'10.3
16.15-517.0

78.31
16.7-2170
61.0-266

1.9
16.5
1.91

1.91-191
1.87

1.8
1.8

Reference

71KN0X,2,668(71)
NP/A,131,150(69)
NP/A,330,353(69)
CEA-N-1230C69)
PR,173,il70(6B)
NP,76,393(66)
CR/B,262,507(66)
65ANTUERP,65(65>
CR,255,1913(62)
PR,120,2211(60)
BAP,3,177(58)
PR,101,1125(56)
PRIVATE C0HM.(56)
PR,93,1030(51)
PR,95,176(51)
PR,83,716(51)
PR,79,ll(50)
PR,71,165(17)

Author

Hoffman
Alves
Samour
Tellier
Uasson
Julien
Trochon
Asghar
Le Pipec
Desjardins
SIaughter
Uood
Zimmerman
Landon
Ssidl
T i ttman
Harr i s
Havens
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THERMAL CROSS SECTIONS

E o CeV)

270.7
513
650

r
2300
1550

•coh

RESONANCE

I? .
RT »
So -

UNA5SIGNE0

(meV)

* 900
±2010

375*5 b
= 12.69*0.01 fn

PROPERTIES

73*10 b
9.8*0.7 fm
1.3*0.3

RESONANCES

2agTn CmcV>

8.8* 1.4
8.6* 1.0
16 *12

2agT° (m«V>

0.53*0.08
0.38*0.04
0.63*0.47

THERMAL CROSS SECTIONS

<rt = 120*13 b (24 hr l97Hq"]
<rr = 3080*200 b [65 hr l9 'Hg9]

RESONANCE PROPERTIES

I- = 58.9*2.4 b (65 hr l9'Hg")
IT = 413*15 b [24 hr l9rHg9]

RESONANCE PARAMETERS

r = o*
Eo (eV)

Bound level
"93.5

r

105

(meV)

±100

rB

184

XAbn =

CmeV)

112

0.15

J

1/2 221

S«

(meV)

±100

= 6981*23

19.0*1

keV

•V)

.2

* Isotopic assignment uncertain

D/16S 80-1



198

80Hg
THERMAL CROSS SECTIONS

0.0!8*0.00<> b [43 nin 'MHg"J
1.9 b

RESONANCE PROPERTIES

I" = 0*

Eo CeV)

23.06*0.02
89.81*0.06
302.5*0.2
344.0*0.2
417.4*0.3

r
127
178
940
222
300

(neV)

±15
*20
*80
*3S
*50

I-c * 70*30 b
R! * 9.8*0.7 fm

RESONANCE PARAMETERS

Zflbn = 10.1

T B <n»V> J

6.7* 0.2 1/2
28 * 1 1/2
778 *60 1/2
57 * 5 1/2
152 *10 1/2

r,
120
ISO
165
165
150

Sn •

(MV)

HO
*20
*90
140
ISO

6648.8*2.8 keV

r° (MV)
1.40*0.04
2.9610.11
44.8 *3.3
3.0 *0.3
7.8 H.3

199

80Hg
THERMAL CROSS SECTIONS

I" = 1/2-

E o <eV)

Sound 1eve 1
33.50*0.03
129.7 ±0.1
175.1 ±0.1
263.9 ±0.2
314.5 ±0.2
491.5 ±0.3
686 ±0.5
808 13
880 *3

r

341
434
1245
320
1370
2820
1450
848
3350

CmeV)

i 10
* 25
± 80
* 50
* 80
1120
±150
±271
±182

C1 =

RESONANCE

V =
R* =

RESONANCE

2000±1000 b

PROPERTIES

153*30 b
9.8*0.7 {

PARAMETERS

ZAbn = 16.9

2gf\. CmeV)

69.0± 1.5
204
1395
48

1240
1300
600
872
4418

* 20
± 60
± 4
± 60
± 40
± 60
±186
±162

J

0
1
0
1
1
1
0
0
1
1

295
230
315
290
340
220
250

405

5n =

(neV)

* 10
± 30
* 80
± 50
±100
±300
±180

±172

8028.8*0.5 keV

2gr° (m«V)

12.0*0.3
17.9±1.8

105.7±4.6
3.0*0.3

70.5*3.4
52.5*1.8

10.2±2.2
149.0*5.4

80-2 D/166



I
THERMAL CROSS SECTIONS

rT < 60 b

RESONANCE PARAMETERS

J" = 0*

Eo (eV)

1325
2710
S060
7600

r
9500
12500
18500
59000

(meV)

* 1500
* 2000
* 2000
H6000

XAbn = 23.1

rn <««v>
9000 ± tSOO
12000 ± 2000
18000 i 2000
59000 ±16000

J

1/2
1/2
1/2
1/2

5n • 6225.

f\ (m«V)

(S0O>
iSOO)
CSOO)
500

ttZ.

250
230
250
660

3 k«V

(MV>

I 40
* 40
* 30
±180

I" = 3/2"

THERMAL CROSS SECTIONS

cry < 60 b

RESONANCE PROPERTIES

R' = 9.810.7 f«

RESONANCE PARAMETERS

Xftbn = 13.2

201

10

7755.6*1.4 hcV

Eo (eV)

43.0*0.1
70.9*0.1
210.3*0.2
312.7*0.2
44S.0*0.3
S64.0*0.5
685.010.7

r
289
472
805
730
1450
1450
1580

(neV)

i 15
i 30
l 40
* 60
HOO
±100
*I5O

29f« (meV)

4.38i 0.15
9.0

3.5
508
6S0
1440
880

* 0.4
±20
±40
±25
±45
*75

J

2
1
1
2
t

2
1

r»
285
460
385
320
530
300
410

(meV)

i IS
± 30
±100
± 65
±100
±100
±170

2gr» c-wV)

0.66*0.03
1.07*0.05

21.7 ±1.4
29.2 ±2.3
32.8 ±1.2
60.8 ±1.9
33.4 ±2.9
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TMEPJW. CROSS SECTIONS

»T • 4.910.1 b

RESONANCE PROPERTIES

tv - 4.910.2 b

RESONANCE PARAMETERS

!" = 0*

Eo (*V>

1710
4105

r
5000
18500

(MV)

12000
16OOO

Zf

r n <
5S00
18000

«br; - 29.7

:«*v)

12000
*6000

J

1/2
1/2

sB -
rT («e\

(500)
(500)

5992

r>

.U3.7 keV

r* (MV)

130 150
280 190

THERHfH. CROSS SECTIONS

<r, • 0.4310.10 b

THERWH. CROSS SECTIONS

Isotope Measurement Reference ftothor

H9,

Hg
Hg'"
H|l96.19B

"9

Hg

Hg
H9199 201
Hg""
Hg

n reflection
activation
activation
activation
n reflection
n refractometer
activation
activation
activation
pulsed n
activation
activation
local osci.
pile osci.
if, mirror reflections
n reflection
activation
local osci.
pile osci.
mass spectrometry
activation

PR,174,313(68)
JIN,30,349(68)
NSE.3I,545(68)
RCA,8,165(67)
PRIVATE COW. (65)
ZP.182,328(65)
NY0-10175(64)
NP,41,372(63)
PR,128,761(62)
N5E.9,132(61)
PR,120,1313(60)
NP,12,281(59)
JPR,13,171(52)
CR,232,2089(51)
PR,82,560(51)
PR,82,560(51)
PR,82,276(51)
PR,83,641(51)
PR,80,342(50)
PR,71,561(<i7)
PR.72,888(47)
PR,49,453(36)
PR,48,265(35)

Bartolini
Siiu
Tilbury

Kin
Koester
Koester
flrino
Manga 1
Sehgal
Meadows
Vandenbosch
Sehgal
Rilloud
Grime land
Hibdon
Hibdon
Lyon
Pomerance
Harris
Inghram
Seren
Mitchell
Dunn i ng

L
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RESONANCE PflJWHETEBS

Isotope

K g 1 0 1

Hg«S8
H o " '
Hg'9S

» % ! "

Hg
Kg
H g ' 9 9

Mg1"*
H g ' 9 9

M g " '
H g " '
Mg 1 9 9

3

H g ' 9 8

Hq'9 8

™t anH g ' 9 9

K g " "
Hg* 0 1

H g " *
i amHg'98

Hg'99

Hg" '
Hg'99

Hg" '
H9™?
"9fco
H g ' "
H 9 = !
Hg 1 9 9

H g " 1

H g ' 9 8

H9?.?H9?.!
Hg'9 9

H g " 1

Hg i a o

Hg199

Hg'9 9

Hg

Energy
Keasurenent Range CeV)

ry(spectra) 13-SS1!
fft 23.1-117
r, 33-666
r ( 13-68S
n » y 23.06-117,1
«rtrT 33.5-666
r t » T 13.0-685
ffy<spectra) thermal
ft*y 13-70.3
»y (spectra) 31-260
<rt 23.3-91.1
*e 33.5-131
» t 13.3-71.8
<rcc7 210.1
<r,(spectr») 0.025 175

«fr(spectra) 270.7-650
7t<ry(spectra) 93.5
crt<ry(spectra)23.0-117
<re<ry (speetra)33.S-880
<rc<ry(spectra)1325-7800
ve<ry(spectra)13.0-685
<rt<ry(spectra)17IO-11O5
<recy(spectra) 90.0
<recry(spectra)33.5-175
<re(ry(spectra)13.0-209
ry(spectra) 33-261
<ry( spectra) 13-111
<ry( spectra) 33-261
7y(spectra) 13-111
<ry(spectra) 0.025-177
<rt 23-300
<rt 33.3-191
<rt 13-558
<rt 23.3
<rt 31.0
<rt 23-311
<rt 31-177
<rt 13-206
<rt 23-191
?, therma1
<rt therma 1
?s therma1

Reference

AERE-PB/NP-17,22(70
NP/A. 132.129(69)
NP/A,132.129(69)
NP/rt.132,129(69)
C£A-R-28I0(6S)
C£A-R-2810(65>
CEA-R-28IO(65)
NP,50,209(61)
PRIVATE COnn.(63)
PR,132.1610(63)
NP,12,676(63)
NfM2,676(63)
NP,1?,676(63)
PL.3,67(62)
ANL-6146.K60)

NP,21.66(60)
NP.21.68(60)
NP,21,66(60)
NP,21,66(60)
NP.21,66(60)
NP,21.66(60)
NP.21,66(60)
NP,13,525(59)
NP,13,525(59)
NP,13.525(59)
BflP,1.31(59>*
BAP,1,31(59)+
BAP,1,172(59)
BftP,1,172(S9)
PR,107,1333(S7)
PRIVATE C0HM.(57)
PRIVATE C0WI.(57)
PRIVATE C0MM.(57)
PR,101,1328(56)
PR,101,1328(56)
PR,102,228(56)
PR,102,228(56)
PR,102,228(56)
PP5/A,65,992(52)
PR,82,560(51)
PR,70,151(16)
PR,60,688(11)

Author

l> Thoaas
Julien
Julien
Julicn
Huynh
Huynh
Kuynh
Bartholomew
Sianchi
Sol linger
Bolot in
Bolot in
Bolotin
Julien
Bol1inger

Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Bird
Bird
Bird
Brussel
Brussel
Brussel
Brussel
Landon
Z i mmerman
Zimmerman
Zimmerman
Levin
Levin
Palmer
Palmer
Palmer
Hodgson
Hibdon
Havens
Ki mura
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«,TI
THERMAL CROSS SECTIONS

(r- = 3.4*0.5 b
F, = 9.7*0.4 b
<rt = 13.1*0.7 b
» c o h = 8.89*0.02 fm

RESONANCE PROPERTIES

1- « 12*1 b
R' = 9.6*0.3 fi«

203

81 "

I" =

Eo

1/2*

(keV)

.03793* .00005
0.2388 * .0015
1.2 ±0.1
5.0 ±0.2
6.4
8.9
10.9
13
26
29

THERMAL CROSS SECTIONS

<rt = 11.0*0.5 b

RESONANCE PROPERTIES

Iv = 39.5*2.0 b

RESONANCE PARAMETERS

XAbn = 29.5

2gTo <eV) J I

.000041*4.00-6 1
6.75 ±0.60 1 0

0 0

Sn - 6655.8*1.5 keV

Tt <eV) 2gTj <«V)

0.27*0.07
0.64*0.07 0.438*0.039

81-1 0/170



T |

THERMAL CROSS SECTIONS *' ,
[i.m yrj

rr = 21.6*2,0 b

RESONANCE PROPERTIES

Ir
e = 86*17 b

RESONANCE PARAMETERS

= 2" Sn = 7511.^3.8 heV
Eo OceV) ;

0.1229
0.7962 9

(eV)

180

Tr CeV)

0.75±0.!5
(0.60)

0
1

n < e V )

.180

.23
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81

THERMAL CROSS SECTIONS

rr » 0.10*0.03 b

RESONANCE PROPERTIES
I- « 0.7*0.2 b
5 0 - 0.55*0.15

RESONANCE PARAMETERS

I" = 1/2*
Eo (heV)

.04455*.O0005
1.445
2.794
3.042
4.43
4.44
5.11
6.68
8.46
10.25
11.79
12.36
13.29
14.54
16.29
16.45
16.83
17.48
18.72
19.29
20.80
22.98
23.66
24.12
24.79
25.92
26.88
27.35
27.95
28.65
29.76
30.33
31.20
32.92

1
7

21,

72.

XAbn

, <«V)

.000062*4.00-6

.80

.5

,2

4

±0.18
±0.5

« 70

J

2

1
1

(0)

.5

I

1
1
0
0

0
1
1

1

0

1

0
1

Sn « 6503.9*1.5 fc«V
Tv («V) 2gT{! (aV)

0.22*0.04

0.79*0.08 0.034*0.003
0.71*0.07 0.136*0.009

1.0 ±0.2 1.69

1.0 *0.3 0.41
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THERMAL CROSS SECTIONS

Isotope

Tl
T,20S
Tt203
f|203,204

Tl
||203.20S

Tl
Tl
Tl
j|203.20S

Tl
T|203

Tl
Tl

Isotope

T,20S

T,203

Tl 2 0 5

T,20S
T,203
T|20i

Tl
T,203

T,20S
T)203

T,20S
T(203

T|203

Measurement

Christiansen filters
activat ion,ratio
activation
mass spectrometry
diffraction
pile osci.
local osci.
pile osci.
v
activation
g

activation

Reference

ZN/A.27.90K72)
AECL-3742,4)(70)
JIN.32,2839(70)
0RNL-4306,2(6B)
JAP.30,1323(59)
PR.68,412(52)
PR,B3,641(51)
PR,80,342(50)
PR,75,975(49>
PR,72,888(47)
PR,71,174(47)
PR.59,102(41)
PRS/A,162,127(37)
PR,48,265(35)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<rt 2.79-3.04
<rt 0.0379
<rt 0.446
crvo-T(spectra) 2.8-222
<rt 0.238
<rt 0.122-0.796
<rt 0.238
<rf 0.238-1.3
«v 3.0
<rt 0.238-29
<rt 3-55
<rt 0.238
<rt 0.238

Reference

PRIVATE COMM.(73)
PRIVATE C0MM.(72)
PRIVATE C0MM.(72)
71ALBANY,263(71)+
NSAC-31,70(70)
68UA5H,2,893(68)
PRIVATE C0MM.(65)
ZET,47,795(64)
ZET,47,795(64)
AP,14,346(61)
AP,14,346(61)
PR,108,353(57)
PR,101,1328(56)

Author

Koester
Merritt
Sims
Oruschel
Sidhu
Pomerance
Pomerance
Harris
Uinsberg
Seren
Uu
O'Neal
Goldhaber
Dunning

Author

Harvey
Thomas
Thomas
Earfe
Uatanabe
Uatanabe
tgnatiev
Konks
Konks
Newson
Neuson
Stolovy
Levin
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82
THERMAL CROSS SECTIONS

82

p.

Pb

• t
>coh

= 0.
= 11
= 11
= 9

17010.002
o4±0.2 b
.6*0.2 b
.42*0.01

b

fm

RESONANCE PROPERTIES

IY = 0.1610.04 b
R' = 9.4810.05 fm

THERMAL CROSS SECTIONS

<rr = 0 .66U0 .070 b

RESQNfiNCE PROPERTIES

I" =

Eo Cke

1.33*0
1.68*0
2.48*0
6.6 *0
8.35*0
9.64*0
12.9*0
14.8*0
19.510
21.5
22.6
23.5
24.4
26.9
32.0
33.1
34.9
38.4
42
45
48.1
53.4
59

0*

V)

.05

.05

.05

.1

.05

.05

.05

.2

.3

grB (eV)

0.030i 0.001
3.9
5.8
1.9

SO
15
50

3.1
4.0

35
<10
60
12
29
27
12
9

100
10
5

24
65
10

i 0.3
± 0.5
i 1.2
* 4
* 5
±10
* 1.0
t 1.7
* 5

±10
± 5
* 7
* 7
* 5
* 6
±10
* 6
* 5
±10
±20
± 7

So •

RESONANCE

= 1.7*0.5
= 9.5±0.1
= 0.65*0.

; b
fm

20

: PARAMETERS

Xfibn = 1 . 4

J

1/2
1/2
1/2
1/2
1/2
1/2

1/2

1/2

1/2
1/2

1/2

1/2

I

0
0
D
0
0
0
1
1
0

0

0
0

0

CO]
0

CO]

Ty (eV)

0.73*0.06
0.47*0.06

1.6 ±0.4
1.2 ±0.4
0.6 ±0.4

Sn = 6734.2*1.5 keV

gr° (eV) grjt <e<

.09510.007
0.12 ±0.01

.023*0.015
0.55 ±0.04
0.15 ±0.05
0.44 ±0.09

0.4
0.4

0.24 ±0.03
<0»067
0.39 ±0.07
0.077±0.032
0.18 ±0.04
0.15 10.04
0.066*0.03
0.048*0.032
0.51 ±0.05
0.049*0.029
0.02410.024
0.11 10.05
0.37 ±0.09
0.04U0.029
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THERMftL CROSS SECTIONS

<r1 ~ 30.5*0.8 mb

RESONflNCE PROPERTIES

Iy
c = 0.2*0.1 b

R' = 9.5*0.1 fm

RESONflNCE PflRflMETERS

2 0 6 .

8 2 '

I" =

Eo

3.
11.
16.
19.
21.
25.
36.
12.
17.
58.
66,
71.
83.

115.
118.
125.
126.
110.
151.
169.
199.

0*

(keV)

.36*0.01

.25*0.01

.17*0.01

.80*0.02

.91*0.01
18*0.05
10*0.08
2 ±0.1
6 ±0.1
1 ±0.1
20±0.05
0 ±0.1
8 ±0.2
0 ±0.2
2 ±0.2
1 ±0.2
2 ±0.3
1 ±0.3
0 ±0.5
0 ±0.5
0 ±0.1

r

20

155

261
270
250
200
170
150
300
310

CeV)

± 1

±15

±70

±80

gT»

5
21
20
'tl
33
71
78

96
<130
1)6

210

310

Xflbn =

(eV)

± 2
± 5
± 1
* 8
* 5
±10
±12

±11

±35

±50

±80

J

1/2

3/2
3/2

3/2

1/2

[3/20

[3/20

1/2

21.1

I

I

>0
1
1

1

0

1

1

1

1

Ty CeV>

0.61*0.13
•0.20*0.01
0.70*0.08
"0.32*0,06
•0.22*0.08
0.55*0.10
0.5 ±0.1

•0.8 ±0,3

•0.8 ±0.2
2.0 ±0.6

0
0

0

0

= 6710.9*2.

gr° (eV> gr
1.086*0.035
.20 ±0.01

.29 ±0.06

.15 ±0.11

3

i
n

2

1
3

2

3

1

keV

(eV)

.5

.9

.2

.7

.0

.7
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THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Pb
Pb
Pb" 8

Pb

Pb
Pb
Pb
Pb"8

pb20«,206,207

Pb
Pb
pb20«.206,207

pb201,206-20B

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb

?,
activation
st
ffT (spectra)
reflection
crt total reflection
•t
pile osci.
Oy(spectra)
pile osci.
pile osci.
mass spectrometry
mass spectrometry
pile osci.
f i1tered beam
1 oca 1 osc i.
n diffraction
pile osc i.
pile osci.

rt

NP/A,169,95(71)
70HELS1NKI,1,651(70)
0RNL-13M, 71(68)
UFZ,13,605(68)
NP/A.91. 351(67)
67JUELICH,80(67)
ZP,190,295(66)
NP,61,3BK65)
PRIVATE C0MH.(63)
flNL-6797,236(63)

61BUCHflR,553(61)
f£RE-R/R-25I6(59)
PR, 111,590(58)
PPS/A,65,761(52)
PR.88,412(52)
PRIVATE C0MM.(52)
PR,83,6m(5I)
PR.81,527(51)
PPS/A.63,1175(50)
PR.80.342(50)
PR,69,411C46)
PR,60,155(11)
5CP,36,153(39)
PRS/A,162,127(37)
PR.18.265C3S)

Cranston
Vcrtebnyi
Emery
Vcrtebnyi
Jurney
Koester
Niklaus
Rayburn
Carre
Jurney
Stefanescu
Jowitt
Uing
Aitken
Pcmerance
Ueiss
Pomerance
Shull
Co 1mer
Harr i s
Coltman
Uhitaker
Kimura
Goldhaber
Dunning
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RESONANCE PARAMETERS

Isotope Measurement
Energy

Range (keV) Reference Author

Pb206
pb207

Pb287

Pb 2 0 7

Pb20"
Pb 2 0 6

Pb207
pb20S
pb20B

Pb206

Pb 2 0 7

Pb
Pb20"
Pb 2 0 6

pb207
pb20B

Pb20*
Pb 2 0 8

pb206

pb200

Pb 2 0 7

Pb
Pb20"
pb206
Pb 2 0 7

Pb 2 0 8

Pb
pb206

Pb 2 0 7

Pb 2 0 8

Pb20B
pb20B

<r?y,n)
o-(y.n)
'r
ff-(y.n)
<r(y,n)

activation
<ry( spectra)
<rr( spectra)

207-620
10.8

300-560
3.0-699
205-513
91-615

1.33-27.1
1.6-50
3.1-25
3.0-11
12-118
1S-72
12-11
1-128

1.33-18.8
3.36-65.8
3.02-128
277-1156
6.5-59
723-1761
205-511
12.2-75
12.1-11.2
12.3-21.1
1.68-12.9
3.35-25.1
3.06-16.6
723-1872
116-117
85-197

19.6-111
80-116
352-718
352

PRIVATE COMM.(72)
BAP,17,18(72)
AP,69,151(72)
71KN0X,761(71)
PR/C,3,2175(71)
PRIVATE COMM.(70)
RPl-328-160,7(69)
PR,178,1827(69)
PR,178,1827(69)
PR,178,1827(69)
PR,181,1639(69)
PR,151,1136(67)
PR,151,1136(67)
PRIVATE C0MM.(67)
PRIVATE COMM.(67)
PRIVATE COMM.(67)
PRIVATE COMM.(67)
CEA-R-3279(67)
PR,153,1356(67)
PR,117,870(66)
PL,17,286(65)
PR/B,136,695(61)
PR/B,136,695(61)
BAP,B,513(63)-
BftP,8,513(63)-
BflP,B,5I3(63)-
BAP,8,513(63)-
PR,127,2192(62)
AP,11,387(61)
AP,11,387(61)
AP,11,387(61)
AP,11,387(61)
PR,121,1150(61)
PR,79,935(50)

Allen
Phi 1i ips
Seibel
Allen
Bag 1 an
Nakajma
Block
Bowman
Bowman
Bowman
Macklin
Biggerstaff
Biggerstaff
Block
Block
Block
Block
Cabe
Gibbons
Fowler
Farrell
Macklin
Macklin
Block
Block
Block
Block
Fowler
B i1puch
BiIpuch
BiIpuch
BiIpuch
Uilenzick
Peterson
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THERMAL CROSS SECTIONS

Isotope

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 1 0

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bizo9
Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Isotope

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Bi 2 0 9

Measurement

n reflection
?,
<rt Cl.1t ev)
<rt f i 1 tcred beam
?,
9,
activation
n refractometer

pile osci.
pile osci.
<rt
vt
n diffraction

mirror reflection
pile osci.

«t
v% activation,reactivity
diffraction
pile osci.
pile osc i.

^.
*t
activation
activation

Reference

ZP,227,152(69)
NUK,12,1(68)
NP,61,381(65)
ZP,186,23(65)
ZN/A,19,106(61)
ZN/A,19,351(63)
0RNL-3320,2(62)
ZAP,11,738(62)

JNE/ft,12,32(60)
JNE,6,11(57)
AERE-N/R-113K53)
AERE-N/R-1117(53)
PRIVATE C0MM.(53)
PR,92,1206(53)
PR,90,197(53)
PPS/A,66,700(53)
PRIVATE C0MM.(52)
PR,83,231(515
PR,81,527(51)
PP5/A,63,1175(50)
PR.80,312(50)
PR.83,379(51)
PR.75,1098(19)
PR,72,888(17)
PR,59,102(11)
PRS/A,162,127(37)
PR,50,133(36)
PR,18,265(35)

RESONANCE PARAMETERS

Energy
Measurement Range (keV)

<rt 1.1-70
<rt 0.801-151
<rt 0.781-15.5
<rt 12.0-131
<rt 2.3-33
<rt 0.781-12
<rt 0.8-2.3
<fs 1-70
<r, 0.810-2.37
,: 12

Reference

NP/A,123,561(69)
CR-1860C6D-
NP,11,131(63)
AP,8,250(59)
PR,109,926(58)
NP,7,613(58)
AE,5,69(58)
PR,102,1571(56)
PR,100,126(55)
ANL-5198,52(55)

Author

Nuecker
Scherm
Rayburn
Tr i ftshaeuser
Scherm
Scherm
Ha Iper in
M» i er-

Leibnitz
Tattersall
Horsley
Egelstaff
Egelstaff
Hughes
Hughes
Hughes
Littler
Harvey
Palevsky
Shu II
Colmer
Harris
Ueiss
Krueger
Seren
O'Neal
Goldhaber
Mitchel1
Ounn i ng

Author

Morgenstern
Garg
Firk
Nichols
Good
Lynn
Vladimirskii
Gibbons
BolSinger
Hibdon

83-3 0/182
i i



21oPo
84 I U

THERMAL CROSS SECTIONS [138 4 day]
<r- < 30 (Kb £0.52 sec 2 l i P o 9 ]
(ry < 0.5 nb C25 sec 2 l l P o " J
»•«. < 2 mb

THERMflL CROSS SECTIONS

Isotope Measurement Reference Author

P o 2 1 0 7m YF. 1,252(65) flndreev
P o 2 1 0 activation ' NSE,15,,217(63) Halperin
P o 2 1 0 activation 60VIENNPl,239(60) Stoughton

D/183 84-1



2 2 0 n>
8 6 ^

. . . . . THERMAL CROSS SECTIONS
[55.6 sec]

«y < 0.2 b

222 _

86 R"
[3.B24day] T H E W W L C R 0 S S 5 E C T I 0 N S

<r1 = 0 .72*0.07 b

Isotope

Rn«2

Rn«°

THERMftL

Me»surenent

activation
activation

CROSS SECTIONS

Reference

PR,90,1121(53)
PRIVATE C0MM.C51)

ftuthor

Baerg
Hanna

I

L
86-1 D/1B4



THERMAL CROSS SECTIONS

<rr = 130*20 b
<r. - 0.7±0.3 b

223
Ra88'

[11.43 day]

THERMAL CROSS SECTIONS

<rr = 12.0±0.5 b

[3.64 day]

I" = 0*

THERMAL CROSS SECTIONS

<rt = 11.5*1.5 b

<rf < 0 .1 mb

RESONANCE PROPERTIES

I-s = 222*15 b

R' = 10.0*0.6 fa
<D> = 18.8*10.1 eV

So = O.3B*8:?S
RESONANCE PARAMETERS

226
Ra8 8 '

[1600 yr]

S. = 1565*21 keV

Eo CeV) T (meV) T,, (meV) (meV) (meV)

0.539±0.001
39.6
55.7
98.4
238
262
293

±0.1
±0.6
±1.2
±5
±6
±7

28 H 0.021* 0.001
0.10
6.5
18.3
129
12.7
77.0

± 0.01
* 0.1
± 1.0
±20
± 2.9
±25.0

28

21.
25.

±1

7*3.5
2*5.0

0.029*0.002
0.062*0.008
0.B7 i0.05
1.91 ±0.11
8.36 ±1.31
0.78 ±0.18
1.50 ±1.50

THERMAL CROSS SECTIONS

0y = 36*5 b
IT, < 2 b

228

88

[5.75 yr]

Ra

0/185 B8-1



THERMAL CROSS SECTIONS

Isotope

Ra«6

Ra"6

Ra"3

Ra«3

^,221,225

Ra"6

Ra2za

Ra"6

Ra«6

Rl2?3.22a

Isotope

R a « 6

R a " 6

R a " 6

Measurement

*t
activation
activation
activation
activation
act i vat i on
activation

Reference

72BUD,100(72)
YF,11.22(71)
JIN.29.267(67)
JIN,1,253(55)
PR-CE-20(53>+
PR.91,1219(53)
PR,85,49(52)
ftCS,72,768(50)
TRftN5U.EL.,11BC»9)
PfiPER(19.<»)
TRftNSU.EL.,l'»B(l»9)
PflPER(19.5)

RESONflNCE PflRflMETERS

Measurement

°t

't

Energy
Range (eV)

0.539
0.539-293

0.539

Reference

72BUD,100(72)
YF,14,22(71)
ftE,1,(4),67(56)

Pluthor

Ceulemans
Kalebin
Jain
Harbottle
Baerg
Butler
Oepocas
Hagemann

Ames

Peterson

ftuthor

Ceulemans
Kalebin
Pevzner

88-2 0/186



227
Ac

THERMAL CROSS SECTIONS

<rr = 515±35 b
fff < 2 tub

89 '

[21.77 yr]

THERMAL CROSS SECTIONS

Isotope Measurement Reference Author

Ac" 7

Ac" 7

Pic"7

Ac" 7

Ac"7

Ac" 7

Ac" 7

f
activation
pile osci•
activation

pile osci•
activation

PRIVATE COMM.(72)
CJC,37,109'K59>
PR,102,m<K56>
ANL-5263C51*)
ANL-(l039(<»7)
ORNL-ltIS,15(52)
MLM-74'»(52)

DelMarmol
Cabell
Kirby
Sj ob 1 om
Peterson
Pomerance
Titnma

D/187 89-1



THERMAL CROSS SECTIONS

<r, = 200i20 b

227
Th90'

[18.72 day]

228 Th
THERMAL CROSS SECTIONS

90'
[1.913 p]

] I" = 0*

°-

1
7

Eo <eV)

.8961.002

.55 i.O2

RESONANCE

V >
RESONANCE

gl"n (meV)

.7851.055
1.21 1.14

123H5 b
0.3 b

PROPERTIES

1013 b

PARAMETERS

Tr <meV>

36 ± 2
70 ±30

Sn = 5237*10 keV

9r» <neV)

.571.01

.tii.OS

Note - Energy region below 1.8eV have not been investigated for resonances.
5 ingle-1eve I Breit-Uigner parameters.

E/l 90-1



229,th90 •

[7340 yr]
THERHflL CROSS SECTIONS

I-
v

- 51±6 b
= 3O.S±3.O b
= 81.5*6.7 b
= 2.11*0.01

RESONftNCE PROPERTIES

I f
c = 161*70 b

<D> = 2.0*0.5 eV
So = 0.62*0.16

RESONftNCE PARAMETERS

I" =

E0

5/2*

CeV)

.609*
1.26
1.11
1.72
1.9S
3.18
1.16
1.75
5.58
5.95
6.95
8.27
9.15
9.6
10.1
10.8
12.6
13.3
14.6
15.1
16.8
23.3
25.9
29.7
35.0
39.3
13.2
16.5
18.5
51.0

*
*
*
i
*
±
*
*
t
i
1
*

±0
*
1

*0
*
*
±0

.003

.01

.02

.01

.03

.03

.05

.05

.05

.05

.07

.08

.09
• I
• 1
• 1
• 1
• I
• 1
.2

r
17
11

10
62

110

(meV)

* 1
*16

±25
±25

±10 1

1

2

3

2gro (meV)

.132* .005

.160± .008

.021± .008

.075± .005

.186± .008

.100± .025

.36 ± .10

.037* .028

.58 * ,01

.76 * .06

.16 ± .08

.36 * .16

.39 ± .35

.32 4 .11

.5 ±0.3

.11 ± .85

Tr CmeV)

13 * 1

23 ±25
37 ±25

Sn = 6789.9*3.

2gr° (meV)

.169* .006

.112* .007

.020*0.007

.057* .005

.133* .006

.056* .011

.67 * .05

.017* .013
,25 * .02

.29 * .02

.06 * .03

.12 * .05

.39 ± .10

.081* .028

.61 * .07

.56 *0.22

1.
29.

16.
25.
"52
155

"30
•20
"39
"10
"50
•35
•35
"18
•18
•19
•11
"83
*57
"55
"56
•152
"8!
"166
•119
•111
"98
"11

7 keV

(meV)

1
0

5
1
* 6

* 6
± 5
* 7
± 1
± 9
* 8
* 8
* 6
±10
* 7
±10
±15
±13
ill
±15
±26
±20
±30
±30
±27
±25
±16

• <rorf (b-eV)

Note - 5ingle-1 eve I Breit-Uigner parameters.

90-2 E/2



230

I" = 0*

th
THERMAL CROSS SECTIONS

<ry = 23.2*0.8 b
vt < 1.2 mb

RESONANCE PROPERTIES

Iy = 1010*30 b
R' = 10.3±0.7 fm
<D> = 10*2 eV
So = !.3±0.3

RESONANCE PARAMETERS

90'
[7.7xlO«yr]

Sn = 5129*4 keV

E0 (eV)

1.4271 .005
17.27
23.84
32.2
39.8
48.1
64.5
75.6
83.3
103.0
116.1
133.8
139.0
148.2
171.4
184.2
195
209
226
241
248
294

* .04
i .07
±0.1
i .1
10.2
tO.2
i0.2
10.2
10.3
10.3
t .5
i .6
10.6
10.8
10.9
il
H
il
tl
tl
12

T (meV)

25.3H.5

CmeV)

.3581. .006
13.1
1 1 . 1 •
3.3 s
8.5 i
10.0 i
3.1 i
2.7 i

t .6
t .6
b .1
b .3
b 0.4
b .3
b 0.4

24.8 i 2.1
5.2 * 0.6
40.3 i
7.5 i
2.4 i
5.6 i
25.3 i
23.3 i
45.3 i

t 4.0
b 3.3
t 1.2
. 2.7
4.5
4.5
5.5

75.3 Hl.O
22.8 i
5.5 i
55.3 i

5.0
2.0
6.0

95.3 ±11.0

f*t (meV)

24.9H.5
22.313.2
26.614.0
29.9*5.2
29.1*3.4
29.0*4.9
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)
(24)

gr° (neV)

.3001.005
3.15 *.14
2.27 *«12
.58 ±.02
1.35 i.O5
1.44 1.06
.39 *.O4
.31 1.05

2.72 1.23
.51 *.O6

3.74 1.37
.65 1.29
.20 1.10
.46 1.22
1.94 1.34
1.71 1.33
3.24 ±.39
5.21 ±.76
1.52 ±.33
.35 1.13

3.51 1.38
5.55 1.64

Nots - A peak at neutron energy of 720 keV is observed in the fission cross
section of Th-230.
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THERM*. CROSS SECTIONS :$s

'•p
»coh

7.4010.08 b
0.03910.004 nb
12.67i0.08 b
20.0710.11 b
2.1210.10
= 10.C8l0.C4 fm

X
e
S

•S5

RESONflNCE PROPERTIES

I - = 85i3 b
R' = 9.6510.08 fn
<0> = 7.0*1.0 eV
So = 0.8410.08
S, = 1.6*0.2

RESONflNCE PflRAMETERS

Xflbn = 100 Sn = 4786 .S12 .0 k«V

t0 c*v>

-4.4
8.35* .01
13.11* .02
21.791 .02
23.43* .02
36.95* .04
38.18* .04
40.92* .04
47.00* .04
49.85* .05
55.20* .OS
58.80* .05
59.49* .05
64.58* .06
69.07* .06
90.09* .08
98.06* .08
iO3.66± ,08
!11.98* .10
112.95* .08

r (M

?a.oi

24.9*
28.4*

27.2*

65.91

33.11

V)

8.7

2.0
2.0

1.2

2.2

1.0

gTB («eV)

.00023*

.0002 l
1.90 *
3.36 i
.0010 i
.000621
.000591
.0017 i
.000464
.0011 *
.0084 i

4.04 i
.0005 i

44.0 i
.007 i
.0043 i
.0052 i
.004 i

13.0 =

.00002

.00003

.04

.08

.0002

.00012

.00015

.0002

.00020

.0006

.0021

.10

.0005
t 2.0
t .003

.0008
i 0.0010
t .003
t 0.5

J

1/2

1/2
1/2

1/2

1/2

1/2

t

0

0
1
0
en
en
en
en
0

rr <«v)
(21.2)
29.018.7

23 t2
25 *2

23.2H.2

21.9H.0

20.li .9

.81

.407

.694

.524

5.29

1.22

CmV)

* .009
* .017

* .013

* .24

i .05

</• < MV)

2.9
1.3

1.3
.80
.68
1.6
.39
.81
S.6

.29

1.5
1.7
1.5
1.0

*••:- 3
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