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Ge and 766e activation resonance integral.-. (M.D. Ricabarra,

R. Turjanski and G. H. Ricabarra).-

Measurement and evaluation of the activation resonan-

74

ce integral for Ge has been completed and is going to be publi-
shed in the Candian J. Of Physics With'the following abstract:
""WValues of the reduced activation resonance integral relative

to the thermal cross section, /0o of 7I'Ge and nge were. deter-

mined relative to.gold by measuring cadmium ratios in a reactor

spectrum.

A lithium-drifted germanium gamma ray spectrometer was

.used .to resolve the activities of the samples.

" The results for 7I'Ge are |7/og = 1.514.2 0.031 and

|“= 0.681 T .123 barn with an assumed 0o = 0.45 % 0.08 barn;

76 +

for '%6e 1770 = 12.00 ¥ 0.16 and 1= 1.992 £ 0.359 with and as-

o

sumed .0p. = 0.166 ¥ 0.030 barn.

The values obtained_for.l’are in serious disgreement
with the values calculated with neutron resgnances'paraméters
and confirm previoqs results obtained in similar keV average
resonance spacing isotopes.

.Due to this faét a céreful'evaluation of keV neutron -
radiative capture cross séction and resonarnce integral for 7l'Ge
was undertak;n. |

fhe gvaluation éﬁd comparf#on with the experimental

value of the resonance integraT shows first that for nuclides

with an average resonance spacing of keV the unresolved resonan-



ce integral has been seriously underestimated in mény eva\uatioﬁS"
and second that between 10 keV én& 100 keV resonance integrals
calculated with smooth low resolution-activation cross section
give a better calﬁulatlon? of neutron captures than that obtai-
ned with neutron resonance parameters.

A prepint of thls.pape} has been distributed as INDC
(ARG) - 2/G. |

Q}

, o
/ /
11'6Nd/, 48y 4" and!®

O\d activation resonance integral.- (M.D. Rica-

barra, R. Turjanski and G.H. Ricabarra).-

in previous progre;s report#(lNDC(ARG)-I/G) has been
pointed;ouf the dlsagreement of our meaSurement with Breit-Wignef
calculation¥made with resonance parameters of Karzhavina (Dubna).
The evaluation has been enlarged now to include comparison and
discussion with Alves (Saclay) Tellier (Saclay) and Migneco (Geel)
resonance parameters.obtained by time of flight measurements.
Also a careful evaluation ﬁas been made of the unresolved résb-
nance integral. |

A preliminary report has.beeﬁ finished. The most impor-
tant conclusion of this rgbort is that fir;t.]heNd resonance
integral is half qf the previous recommended. value and second
that the radiative widfh which can be obtained_of our resonance

integral measurement is half of the value measured by Karzhavina

TOF capture technique on enriched sampTeSA



Additional comments about anomalous neutron thermal absorption

of a heavy isotope.- (M.D. Ricabarra, R. Turjanski.and G.H.

Ricabarra).-

[

A Ietter‘to'the Editor of Nuclear Sci. and_Eﬁg. is
trans;ribed for information of the International Nuclear Data
Commi tee.

Comment on a p-Wave assigmenf'to the 301 eV neutron
resonance of Zirconium'96. |

Fulmer et:al T have afrived to the conclusion sugges-
ted by~us in a previous work2, tha£ in order to explain the low:
thermal absorption cross section of 96Zr the 301. eV neutron re-
sonance will be required to be a p-wave resonance.

However Fulmer et ai Havé overlooked that this p-wave
assigﬁement-is not consistent with nucIear-systgmétiés. As this
fact hay have been overlooked by other readers of our previous:
paper, it is worthwhile to explain with more detail this point.

if we calculate the probable value gf a neutroﬁ width
for a p-wave resonaﬁce at 301 eV, using the values of—neufron
' 9k

widths measured for Zr by Bartolome et alé,'we obtain rn1

(301ev) = 0.0014 eV.

. Then the 30f eV. resonance. ( r;'h 0.23 eV) mﬁst‘be‘a-.
round 100 times strongef of what would be expected in order to
be a p-wave resonance.  |

This seems to bélhardly pdssible from the point of view

of current knowledge of experimental p-wave neutron widths and

from theoretical/estimation andhdn]y one clear example has been

glven In the lliterature which may support the p-wave assignement’



to the 301 eV. resonance of 96Zr.-According to Harvey and Fuketay

the 62 eV neutron resonance of 12L‘Sn is a p-wave resonance

100 times stronger than what would be expected for a p-wave re-

sonance. Harvey and Fuketa suggested that the 62 eV resonance

of quSn {s a 2p-1h doorway p-state resonance and found that

its neutron width was comparable to those caiculated by Shakins.
However an experimental value of /oo (ratio of redu-
ced resonance {ntegral to the thermal cross section) obtained

by -us and reported in the Helsinki Conference 6, showed that

this ratio was in agreement with the ratio calculated assuming

-

that the 62 eV resonance of lzuSn is an s-wave neutron resonance.
Another alternative explanation may be given to the

anomalous thermal cross section of‘962r in terms-of. the theory

of radiative capture of Lane and Lynn7, in whick there is a

pessibility of multilevel interference effects in the radﬁattve
channels. A similar anomaly in the thermal capture cross sectﬁon'
has been shown to occur in.very fight e1ements, but unlike hea-
vier nuclei, these nucjei‘have very few finai states, then par-
tial anomalies due to interference effects in the radiative cha-

nnels may appear in the total capture cross_}ectidn; However for

96

a‘heavier element as Zr it is difficuit to understand how this |

destructive interference effect may depress the thermal Cross.
section by a factor of ten and no example has been found in the
literature to support this explanatuon ' . B

Final]y, it is rather curlous to see that a simple

therma! actlvatlon cross sectlon may present probﬁems of inter-‘

pretation by present knowledge of neutron physics, and suggests'
. ; o o S
that 96Zr may become a particular unteresting eiement for a

[ C s . . [

deeper analysis_by nuclear phystcﬁstsn
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Resonance Integral of 1125&, H(’sn,jzzsn and ?ZASn.

(M.D. R?cabaf%a, R. Turjanski, and G.H. Riqébarra).-

' The ratio of resonance integral to thermal activation-’

Sn and ithn has

cross section of the fsotopes ?128n,,1165n,4122

been determined by measuring cadmfﬁm rétios fﬁ the central reflec*
tor of the RAQF reactor.

~.  The filux in the'RAjiLFeqctor where theAfr}aaiatiohs
were méde was»}argé enough to\a[{qﬂ the.use of&thin'saﬁples,

The activities were resolved with a Li-drifted Ge gammé}

- ray spectrometer working on line with a computer.

Preiiminary evaantloanfidaga"has been finished and

work on evaluation ahd:calculét!bn,of.resqnance lntegral is in

- progress.
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_of the activity of

Mo Resonance Integral.-. (M. D. Rlcabarra, R. Turjanski, and

G.. H. Ricabarra).-

in our previous work (Can. J. Phys. h7,'2031_(1969):

has been pointed out that the disagreement between measured and:

calculated resonance integrai of‘ﬂoo

Mo couﬂd>be ekpiainedgif thé_
radiative width recommended By BNL 325 or KFK 120 (EANDC) was
too large by a factor of two or.more.

~However what could not be explained.was the resulits.
of Baumann”s boron filter experiments (AEC Research and Develop-
ment Rept DP-817 SaVaﬁnah River Laboratoryf that showéd that

a significant fraction of the‘ioo

Mo activation resonance integral
was coming from.gnergies much higher than that of thé main cap-
tﬁres resonance at 364 ev.

| An estimation‘5nd-caiculatlon has. been made of the re-
sonance fntegrai between 1 keV and/ﬂb:MeVﬂusing differential neu-
tron‘captufe or actlvatibh'Crosg sectidﬁ and mﬁitigroup calcuﬂaf 
ted reactor Spéctrﬁm. | | |

This. preliminary evaluation confirms now the resulfg

of Baumann®s boron filter experiments.

Further experiments on a new epithermal foil detector.-

~

. {D. Walsman, M.D. Ricabarra, and.G.H. Ricabarra).-

A report is in préparation:for the‘caiculatibn and self-

-~shieiding measurement of 962r. This measurement was reported in

previous progress report (INDC(ARG) - 1/6).

in addition bare and cadmium covered axial distribution
3 79§Zr has -

7Nb produced by neqtron«taptune in

‘been ﬁetefmineﬁ.ﬂpsidg théiRéactoriArggnt{holﬂ‘(RA-i)Aﬁogether=F 



with the distribution made with a conventional foil detector
(tndium). |

Also a ;andwﬁch type.of measurement has been made with
the séme detector an a reasonable agreeméﬁt has been found wltﬁ
calculations.
. AAII.this experimental result§ w1l1‘perhft to propdsgl,
a'noveﬁ‘epithermaﬂ,foiifdgtéctof Wh?cﬁ Wfi]fbé Bettéf‘fhéthr¢;fgds

,Ty'used,ln'fhe thefsamévenérgy;range{i



lPROGRESS REPORT ON THE ACTIVITIES OF THE\NEUTRON AND REACTOR
PHYSICS GROUP AT THE CENTRO ATOMICO BARILOCHE.

M. J. Abbate, H.M. Antinez, ¢. Castro Madero, L. Gatto Cauteruc-
ci, F. Kropff Moreno, J. Lolich and L. A. Rémez. '

INTRODUCTION

The activities of the Neutron and Reactor Physics Group
at the Centro Atémico Bariloche (CAB) are centered around the
use of the 30 MeV electron linear accelerator (LINAC) as a high
intensity pulsed neutron source.

Three main lines of research are being carried out:

1.- Neutron time of flight spectra measurements.

2.- Neutron total cross sections measurements by transmission
method. ‘

3.- Neutron Die away experiments.

ﬁAC%L]TIES AND EQUIPMENT

The research work is performed using the following

facilities:

1.- Electron linear accelerator, S-band, one section, 30 MeV e-
nergy, pulse width: 10nanosec - 1 usec, peak current: 3Amp
short pulse, 150 mA long pulse. Repetition rate up to 200
short pulses. It is being upgraded to two sections = 60MeV.

2.- An evacuated 17 m. flight tube in 4 sections with an adjus-
table diameter precollimator and a detector room. It is. being

extended to 65 m.

3.~ An IBM/360 model 44 computer for on line data acquisition
and processing, 128 Kbytes fast memory, two disc drives
(1000 Kbytes capacity each), a 1627 plotter, a 2540 card
punch and reader, a 1403 line printer, a high speed multi-
plexor channel with a 2701 data adapter unit with parallel
data adaptors.

L.- A Laben TV60 time of flight coder with 125 psec minimun
channel width and 4096 channels, on-line with the 1BM/360

model L4 computer.



5.- At present Li glass (6 and 7) detectors and miniature fission
chambers are used. NE211 and He3 detectors are also availa-
ble. .

6.- Conventional instrumentations of the NIM type with several
home-made special purpose units.

These facilities provide a present spectrometer reso-
lution of approximately 7 nanosec/m. The extension of the f]fght

path will improve it to 2 nanosec/m.

NEUTRON TIME OF FLIGHT SPECTRA MEASUREMENT.

Neutron spectra measurement in quasi infinite medi a
of light water and pure and poisonéd benzene are under way; the
computational program system for on line data acquisition and
"off 1iné'" data reduction has been developed. The experiments

are to be compared with the DTF-1V trénsport code calculations.

NEUTRON TOTAL CROSS SECTION MEASUREMENTS.

Neutron total cross section measurements of Mylaf
(C10H804) using the transmission method has been performed for
energies between 0.007 eV and .20 eV with an accuracy less
tﬁén 2%. The related.computationa] programésystem has been de-
veloped. Similar experiment with heavy ‘water is under way-wifh
én expected accuracylof less than 1%. |
lt.is plénned}to start measurements in the Kév Eange

in a near future.

'NEUTRON DIE AWAY

Diffusion parameters of benzene for thermal neutron
is almost through. The accuracy of the obtained-vglues is higher
than the previdus published. The related computational program

svetem has been developed.



The "IALE Programme for Nuclear Spectroscopy
Studies of Short-Lived Nuclei

Progress Report 1971

E. 0 Achterberg, F.C.Iglesias, A.E. Jech E.Kerner, J.Ménico, J.A. Moragues )
D. Otero, M.L.Pérez*, M.A.Pinamonti, A. N. Proto, R.Requejo, J. . Rossi, W.
Scheuer, J.F.Suirez. -

Departamento Fisica Nuclear
Comisién Nacional de Energia At&mica
Buenos Aires - Argentina

The on-line system described briefly‘in the prerious Progress
Report has continued operating during 1971. A complete description of
the experlmental fac111ty is being publlshed

Some minor modifications have been made on the system. A new
collection chamber has been installed at the mass-separator exit pro-
viding improved access for the collection of activities for later off-
line measurements. A beam deflection system has been added to allow fast
cut-off of the activity reaching the collector, for half-life meaSure-;
ments and to enhance the activity of shortelived parent nuclides as
compared to their daughter activities.

Two new Si{Li) detectors have been added to our fac111ty
durlng this year, one with 2 cm2 area and 3 mm depletlon depth, with
3.0 keV resolution, and another one with 0.5 cm2 area and 15 mm deple-
tion depth, with 7 keV resolution, : -

The analysing system has been expanded by the addltlon of a
magnetic tape unit. Software modules developed for the on-line computer
include a megachannel coincidence routine for use with the magnetic
tape and a program for the operation of an IEM 29 card-punch unit |
through an appropriate interface. Data handling was facilitated by the
development of a small y-ray spectrum analysis routine 2) to Be used on’
our 16K computer. Accurate energ} calibrations are also performed on -
this machine. ‘ | )

The evaluation of the results of our internal-conversion
measurements on the "heavy" flSSlOn peak has been concluded and the
results are: belng publlshed

. The work on 138Xe decay has been completed w1th the measure-'

'3‘_(\),“ : I

ment of low-energy y-ray and X-ray spectra, and of y-y c01nc1dences, A



K-

new level scheme was constructed and the results have been submltted for

4)

In the study of'86Br decay several new transitions have been
.86

publication

Kr level scheme. Based on energy-sum relations and

5)

~ed including "99% of the y-intensity, in good agreement with the one

assigned to the
some prior coincidence results a level scheme for '86Kr was construct-
proposed in ref. 5. The results are being publlshed ) v

New investigation to be taken up mclude a) lPrec1se measure-
138Xe decay intensities to use this act1v1ty for on-line effi-

1]39)&3* decay,f.

ment of
- ciency calibration purposes, b) 143 mass- cham ‘decays; c)

. d) 91Kr decay, and e) Kr decay. B
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