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Editor's Note

‘This Progress Report on nuclear data research in Poland /May 1978
- April 1979/ contains only information on re search, which is closely '
related to the activities of the International Nuclear Data Committee of the
International Atomic Energy Agency in the fiéld of charged particles and
neutron physics., It does not include any informaﬁon about other nuc-
lear research as for example the use of neutrons for solid state phys-
ics studies,

The individual reports are not intended to be complete or formal,
and must not be quoted in publications without the pernﬁssion of. the

authors,

Uwagi od wydawcy

' Raport ten zawiera informacje o badaniach w zakresie fizyki jgdro-
wej $rednich energii przeprdwadzonych w Polsce /maj 1978 - kwieciedt
1979/ i zwigzanych z dziadalnoéciac Komitetu Danych Jadrowych Miedzy -
narodowej Agencji Energii Atomowej,

Pominieto wyniki badan w iﬁnych dziedzinach fizyki jgdrowej, w tyxﬁ
réwnieibadaﬁ w zakresie fizyki ciala statego przy uzyciu neutrondw,

Poszczegdlne prace zawierajg wstepne omdéwienie wynikéw badaii nie
Wyczérpujqce poru szanych tematdw i nie powinny Eyé cytowane bez zgo-
dy aﬂtoro’w. ' .

3aMevaHug oT pelaxKin

9TOT COOPHMK COIEDXUT COOCHEHUS O TPOBEIEHHHX B Toubile
B nepuox oT mMag 1978 no ampesa 1979 ucciaenoBaHMAX B 06JaCTH
QUBUKN CPEIHNX SHEPTUZ, CBA38HHHX C JeATeJbHOCTHH KoMuTeTa mO
Anepuum Japaum Mexmynapomsoro AreHcTse AToMHOE JHeprum. He
BRJIOYEHH DPE3YJBTATH HCCJAENOBaHUA C OGJACTH NpPUMEHEHId HelTpo-—
'HOB B (QW3MKe TBEPLOTO Teja., LOKJAmH He ABIANTCA NOJHHMM M He
PEKOMEHIyeTCA CCHJIATBCA HA HUX 0€3 COIVIacHd aBTODPOB. -
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CROSS-SECTIONS FOR FAST NEUTRON
CAPTURE ON 1Ir AND Os

M.Herman and A.Marcinkowski

Institute of Nuclear Research, Warsaw

Activation cross sections for fast neutron capture were measured,
at four energies 0,53 MeV, 0,86 MeV, 1,20 MeV and 1.31 MeV, on
1911r, 19005 and 19205 Enriched samples of 1911r (98.17%) and
19005 (98.06%) , supplied by the IAEA in the frame of the target and
- sample programme, as well as high purity natural m’af.erial haveA been
irradiated with neutrons from the 3H'(p,n) 3He reaction, Tritium ab-
sorbed targets were bombarded with protbns accelerated to 2,2 MeV
energy.

The product nuclei were measured by their characteristic § -decay.
The Y -activity induced by neutron irradiation was then measured with
a 60 cm3 Ge (Li) spectrometer, The relative detection efficiency of
the crystal has been determined with help of 75 e, 113Ba and 226Ra
sources, The details of the decay of the investigated nuclei, adopted
in the present data analysis were taken from refs, [1 ,2] .

The measured reaction yields were referred simultaneously to the

. 11 ooy
capture cross section of In ref. [3] and to the cross section of the

115111 (n,n’) \vllsmln reaction [4] . The differences in the shapes of the
two reactions allow to control the effects of low energy background neu-
trons if present,

The results of cross section Vrneasurements are presented in Table l‘.‘

These cross sections have been corrected for the attenuation of the



X’ -rays in the samples and for summing of cascading ‘6’—rays in the
Ge (Li) detector, The errors attached contain statistical and systema-
tic uncertainties, including the error of the cross section of the refer-

ence reaction,
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TABLE 1

Neutron Capture Cross Sections in mb

Neutron Energy - MeV

Reaction§ . ' .
- 0.5320.14 _ 0.86%0.21 1.20 £0.15 1.31 ¥ 0.07
1995 (1) P1mos 4147566 2.85% 421 2.84%4.07  3.08%3.84
19064 (, ¥) lv91gos 147.8 *16.6 142.4 *16.8 119.6 113.4  113.6 £12.2
192, (o, %) 9% s1.4 *5.6  53.3 *5.8 47.3 4.8 £1.8 *4.0

Pl G,3) %™ 3332 136.3 266.0 £28.9  224.5 ¥ 23.9

Reference

U5 (6,8 116m, 180 200 176

180.3 *19.4

170
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ANGULAR DISTRIBUTIONS OF ALPHA PARTICLES FROM THE
149Sm(n,0C 146N‘d REACTION INDUCED BY 14.1 AND 18.2 MeV-
NEUTRONS

W.,Augu styniak ,. L .Glowackd, M.Jaskéta, Le Van Khoi™ ,lv
J.Turkiewicz, L., Zemto

Institute of Nuclear Research, Dept, of Nuclear Reactions,Warsaw -

- .
[

Angular distributions of OC -particles emitted in the 149Sm<n ,O()146Nd
reaction at E,; = 14,1 and 18.-2 MeV were measured by direct registra-
tion of of- particles, The experimental arrangement used in'the,Ameas-
urements waé de scgibed in our earlier work [l] . The neutrons were ob-
tained from the ‘3H (d ,‘n) 4He reaction with deuterons accelerated up to
2 MeV in the Van de Graaff accelerator "LECH", The neutrons energyv
was selected by a suitable choice of the emission angle.. The neutron
energy spreads due to the deuteron energy loss in the 3H -Ti target and
geometrical conditions were 120 and 140 keV for 14.1 and 18.2 MeV neu-
tromns, re spectively .' The neutron flux was measured by counting the re-
coil protons from a thin polyethylene foil .. The recoil protons were reg-
istered by a thin Csl (Tl) scintillator followed by photomultiplier and
standard electronics. The absolute calibration of the neutron monitor
was performed by measuring of the 847 keV § -transition in 56Fe pro-
duced‘ in 56Fe (n ,7p) ES6Mn reaction with successive /3 ~-decay of 56Mn.
The cross sections for the ™ Fe (n,"p) 56Mn reaction were taken as
110 mb and 57 mb for neutron energies 14.1 and 18.-2 MeV respectively

[2] . Uncertainty of the monitor calibration amounts to about 15%,

on leave from University of Hanoi, Vietnam

o



The investigated targets were made of samarium oxide enriched with

Sm to about 96.9%. The smzo3

deposited onto thick carbon backings by means of sedimentation from

149

layers of about 3,0 mg/cm2 were

suspensions in isopropyl alcohol,

The enérgy calibration of the alp.hd speétroﬁeter wavs pefformed
with employment of alpha from ThC and ThC“and from the reaction
28 Si (n ,OC) 2SM g produced in the silicon detector by the incident&eu—
trons, o | ~

The angular distributions of ol -particles emitted in the 149Sm(n ,06)146Nd
reaction at 14.'1 and 18.>2 MeV neutrons are listed in tables 1 and 2
and also pré sented in Fig .41 .- These distributions cortain all OC -partic-
les with energies corresponding the excitation of the final nucleus up to
5 MeV, In the bottom of the tables the angular spreads nf the measure-

ments are also shown, These spreads were calculated by Monte-Carlo

method [3] . The errors indicated in the tables are only statistical,

REFERENCES
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Acta Phys. Pol., B2 (1971) 521
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2. D.C.Santry, J.Butler, Can.].Phys., 42 (1964) 1030

3. L.Zemlo,z INR Report,— 1464/I/PL/B- (1973) .



TABLE 1

2

Angular distribution of OC-particles for 149 Sm (n,OC 146Nd-
reaction at En = 14,1 MeV

8 Eleg] ' a6 /a8

~ : [mb/ sr]

26 0.94 £ 0,08

46 0.63 £ 0.08

63 0,26 Y 0.06

9 - 0.19 10,04

118 0.10 £ 0,07

135 0.06 * 0;07

156 . 0.05 £ 0.06
N(o) D 4 6 90° 18° 135 156
I i | i t b ¢

0.04

0.02




TABLE 2

Angular distributions of - particles for 149 Sm (n, OC)146N<1

‘reaction at En = 18.2.MeV

s - d6/ade
© [deg] - '[mb/ sr]
o
26 0.95%0.04
46 | 0.3320.06
63 0.2320.05
90 ’ 0.14 £0.06
118 0.12 £0.05
135 0.26 £0.10 °
156 0.00 +0.08
N(8) 26° 46°  63° 90° 8% 135 156°
S | Py
0.04) ‘
0.02

! | i
30° 60° 90° 120° 150°
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4 Fig.l. Angular distributions of alpha particlec from the 149 Sm(n ,0C)146Nd' reaction .'
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EVALUATION OF THE 2°Na(n,2n) *Na REACTION
FOR THE IRDF™

L .Adamski ,‘ M.Herman and A.“M arcinkow ski
' February 1979

Institute of Nuclear Research, Warsaw .

The evaluation is based on experimentally determined cross sec-
tions, The literature reviewed includes all papers referred in CINDA -
76/.77, its Supplement 5 and INIS Atomindex v.9. The available infor-
mation is sparse, It consists of six cross section points measured at
single neutron energles near 14 MeV [1 5] and three excitation curves
measured by Liskien and Paulsen[6_c Menlove et al. ‘_7]and Picard
and Williamson[8] . Despite of the fact that the three latter data sets
have been obtained in careful experiments they are fairly spread out ,v
one of them being higher by more than three s't'fmdard. deviations,

In this situation the cross sections of the 23Na(n,2n) 22Na reac-~
tion have been remeasured by us specially for the purpose of this ev-~
aluation, The activation method has been applied for the cross section
ratio measurement .. The activities hax}e been identified by.the charac-
teristic gamma-decay .. The adopted decay data. together with the re-
sulting cross sections as well as with the reference reaction cross sec-
‘tions are presented in Table 1. This measurement confirms the data
obtained earlier by Menlove et al.[ 7] .- Bearing this in mind the ex-

citation curve measured by Lisken and Paulsen turns out to be too high

International Reactor Dosimetry File



10~

and after a discussion with the authors [9 ]\ye decided to renormalize
it by a factor 0,493. In this way we have saved the shape of the curve
which is felt to be an accurate one, for further evaluation (see Fig.l) .
The cross section value at 16,52 MeV measured by Menlove et al,has _
been disregarded becau se of the discrepancy between the tabulated val-
ues and the graphical presentation in Ref [7 } Some of the data shown
in Fig.1 have been readjusted to the recent standard cross sections
and decay data{lO-lG].
' In the next step separate polynomials Pl, PZ’ P3’ P4 have been
fitted to the renormalized data of Liskien and Paulsen[6}, Menlove et
al.[7 ],- Picard and Williamson[ 8], and all remaining ones /including
ours/, respectively, by méans of a least squares code. ;he se polyno-
mials have been next matched by a polynomial P/E/ = fi.% aiEi, which
provides the recommended excitation curve, The polynomial coefficients
are listed in Table 2, o

In the error analysis fii‘.st the one-sigma confidence level has been
established for all data or data sets, Subsequently the excitation curve
has been divided intd 1 MeV/energy bins starting with 13 MeV, Cross
sections values obtained in the same experiment, which fell into one en-
ergy bin have been ireduced to a single data ?oint. In each energy bin
the weighted mean square deviation (from P/E/) has been calculated,
using ihe relative errors of the individual cross sections for deter-
mining the weighting factors,

The squafes of ithe mean square deviations in the individual bins have
been complemented by successive adding of the squares
of the mean square deviations calculated over broader energy B
ranges( shown in Fig,2> in order to form the diagonal elements of the

covariance matrix, The off-diagonal matrix elements have been construc-

ted of those squares taken over the broader energy ranges as shown in
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Fig.2, These ranges reflect similarities in the experiments, which
allow of correlations, Subsequently the relative covariance matrix has
been formed according to the prescription of the ENDF/B-~V data cov-

ariance files format[w]‘_, LB=5

| Lk
COVXEY) =3, P Py Xi Y,

KK

with Xi and Yj being the P/E/ values corresponding to the centres

~ of the two bins in question,

1 2 3 4 5 6 7

o U W N -

~

Fig.2. Correlation scheme for the covariance matrix,
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TABLE 1

: 2
Cross Sections for the 23Na(n,2n) 2 Na

Reaction

23Na(n,2n) %*Na EEYNTS )4 Na

§ - ray branching 1275 keV - 0.9994 1369 keV - 1.0
conversion coeff. 6.7E-6 - 0.0 -
T)/n 2.602 y 15.02 b
E_ t AE - GtAaAG Gref
MeV mb mb
15.5 ¥ 0.5 £9.8 T 4.0 105.5
i6.2 ¥ 0.8 | 64.6 ¥ 4.9 92.5
16,3 I 0.3 55.3 © 4.3 92.0
16.6 ¥ 0.1 | 64.4 * 4.2 86.5
17.4 % 0.4 76.8 ¥ 5.9 72.8 -
17.8 ¥ 0.1 88.6 % 6.6 66.0
TABLE 2

Polynomial Coefficients for the Recommended
Cross Sections of the 23Na(n, 2n)22Na Reaction
in the Neutron Energy Range from 13 to 20 Me&V

3
a a : a - a
o - 1

2 3 84 - 3
3.622E+4 -1,080E+4  1.273E+3  -7.416E+l  2.142E+0  -2.458E-2

the coefficients are given in mb -« MeV -
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ON THE USE OF THE ENDF/B-IV LIBRARY
FOR CALCULATION OF GROUP CONSTANTS WITHIN THE
FEDGROUP SYSTEM OF NUMERICAL CODES

- K, Stankiewicz

Institute of Nuclear Research, Nuclear Data Group, Swierk

The FEDGROUP system of numerical codes [11 has been created
in the Central Research Institute for Physics in Budapest, in coopera-
tion with the Kurchatov Institute in Moscow, the Central Institute for
Nuclear Research in Rossendorf and the Institute of Nuclear‘Re search
in éwierk. It has been aiméd ‘to allow the use of different libraries of
differential evaluated data. Initially the system was suited to work with
the KEDAK and UKNDL library formats, Uhis paper reports the com-
pletion of the system ,. which éllo\\'s to work with the ENDF/B-IV input
file also when containing resonance parameters in the resolved and/or

unresolved resonance regions.

1 The presentation of the resonances in ENDF/B-1V
Two options of the ENDF/B-1V file formats [2] are acceptable:

a/ No resonance parameters are given. The point-values of the total
crosé‘section Gt, elastic cross section G-el’ capture cross section
Gg’ , fission cross section Gf, and so on, are given at some energies
in the range from 0,00001 eV up to 20 MeV,

b/ Resonance parameters are given for the resolved and unresolved

resonance regions, as well as the energies defining the boundaries of

applicability of the parametervs. The presentation of the total, elastic,
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capture and fission cross sections depend on the energy region, For en-
ergies surpassing 0.00001 eV but lower than the low energy limit -

for the use of the resolved resonance parameters the file contains point~
" values of St, A Gel’ GK , and Sf' In the region of applicability of

resonance parameters the file contains point-values 6':, 6':1, ,6’;,

6;,' which have to be added to appropriate cross section calculajced
from a definite prescription e.g. the single -level Breit -Wignef for-
mula, The cross sections are |

S.L.B’W.
X

o

6 =6 £ 60 [ x=t,el, §,1/,
where negative Gz are accepted.

For energies surpassing the high energy limit for the use of the
unresolved resonance parameters the file contains again the energy-
point-values of & ¢! 5e1, Gg, and GJ.?— I the parameters describ-
ing unresolved resonances are energy dependent a discontinuity may
appear at some energies. At these energies two different parameter sets
are given in the library, | ‘

It‘s worth to mention that the effective scattering length Q, given for

each isotope, is used for calculation of the phase shift é 0" 'kg,

whereas the channel radius a expressed as a function of mass number A
a-(1.23a/3 4 0.8). 107
is used for calculation of the penetration factor 'PO = ka .‘

2 The structure of the FEDGROUP system .
The structure of the FEDGROUP system of codes is displayed below,
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NEWZEB

SERKON

<G ROUP CONSTANTS

here squares denote pro@*ammes and rounded areas denote data sets.
The input set of evaluafed data is transformed into a binary code
library RFOD by the programme PRATFO. Different input data libraries
need special versions of the PRAFO éodea The unique RFOD set is
used as input for the main NEWZEB code, which calculates the library
of group constants SFGK in a binary code and a definite format, The
code SERKON transferes the SFGK library set into a format suitabie
for use in a definite reactor project, The versica of the SERKON code

depends on the required format of the group coenstants needed,

3 The additions to the FEDGROUP set

The PRAFO céd‘e has been completed by adding subroutines, which
- transform the ENDF/B-IV data into the binary RFOD set, Among those
subroutines the one called ENDF steers the data flow, The resonance
parameters are transformed and subdivided into the resolved and unre-

solved resonance parameters.of the RFOD set. The point-values of G't,
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Gel’ 6‘6” 6 ; of the ENDF/B-—iV set are rewritten in RFOD, The

o o o o :
? Gel’ 63, 6'f .an.dthose,

which dort contain the se parameters are realized in NEWZEDB only,

differentiation between sets containing &

This has required following changes in NEWZEB: sixth block, which
serves for calculating the screened crcss sections [or screened res-
onance integrals/ in the resolved rescnance region, has been modified;
seventh block ,‘ which calculates the screened cross sections /or screen-
ed resonance integrals/ in the unresolved N
resonance region, has been modified, The main subroutines, steering the
calculations in block six and seven called initially BLO6 and BLO7 have
been exchanged by new procedures BLOGE and BLO7E. The changes
pertain introducing the 1 )CZ into the two blocks in question, Appropri-
ate modification of the RESEC subroutine is fellowed by adding & ;: to
the cross section calculated on the basis of the resonance parameters,
Changes have been introduceci into the subroutines REQT,GROP ,'RESCAL,.
ROMRES, RESINF, TOTRES and RESTAT. New subroutines WCT and
PINT have been also added. WCT reads '6')0( from RFOD, whereas
PINT interpolates betyeen 52 values, _

' The differentiation between 4 and a has been followed, For resolved

resonances the total width is calculated accordingly

. ;E ' .
: Ft /E/= rn/Er/ E‘; + FK' 3

- instead of using P t/E/ from the library. This implies modification of
RESEC, RESKO and XSEC in NEWZEB. , |
The bound levels are accepted at an energy E' - l Er! ) Whicﬁ im-
plicates further mocii.fication of RESKO, The discontinuities of unresol-
ved resonance parameters have been eliminated in the PRAFO code, The

above modifications-dorlt affect the input and output formats of the FED-

GROUP system,



4 CROSS-1, CROSS-2, CROSS-3 and NEWZEB subroutines

The elastic scattering matrix can be obtained from the ninth block
of the NEWZEB programme,n which requires the point-values of elastic
cross section in the whole energy region as input, In éase of the
ENDF/B-1V input it may happen that the data set RFOD contains in
some energy regions 6 )o( vinstead of 6;. In order to overcome this
difficulty new programmes have been adde‘dv | which create a new RFOD
hbrary, contammg in addition to the resonance parameters also the
6’ 6Je1’ 6’5 , 6“ values in the whole energy range, The new pro-
grammes are parﬂy based on some of the subroutlnes of NEWZEB, they
act as follows:
CROSS-l,. rewrites the Gz values from RFOD /in a choosen energy
region/ into a new auxiliary set, - ‘
CROS5S5-2, calculates the cross sections according to the single-level
Breit-Wigner formula, adds the (5,?( pomt-values, and writes in ad-
dition the result to the output ‘of CROS5S5-1 :a the auxiliary set ,4
CROSS-S,- calculates cross sections in the unresolved resonance re-
gion,“ adds the 6;‘( point-values,- and writes in addition the result to
the summed outputs of CROSS-1 and CROSS-2, |
NEWRFE, éxchanges the partial data sets in RFOD into the results of
calculations with use of CROS5S-1, CROSS-2 and CROSS-3. |
Thé input data of the CROSS-type subroutines have similar structure
like those of the NEWZEB programme ,vv with the excepﬁon that the group
“boundaries are replaced by the limits of validity of the resonance para- |
meters;'
In Table 1 and 2 the group constants for 151Eu, calculated from

the ENDF/B-IV ‘Fission Product Library, are presented.
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TABLE 1

Effective Resonance Integrals for Eu-151 RI(G'O)/T
(=] ba)

OE

Group | Energy range Gp = 100 | 6p= 1000 6o = 10°

number eV ' barns : barns barns
15 91i&,0 - 5530.0 8.928 10,117 10.328
16 5530.0 - 3519.1 | 11.768 | 13.853 14,243
17 3519.1 - 2239.45 | 15.056 18,574 19,271
18 2239.45-1425.1 18.902 24,687 25.925
19 1425.1 - 906,898 | 23.258 32,472 34,648
20 906.896- 367.262 | 30.670 48,698 54.053
21 367.262-148.728 | 40.319 77.006 92,589
22 148,728-75.5014 | 45.398 106,752 142,628
23 75.5014-48.052 | 38,168 | 96.375 | 140.068
24 48,052 -27.7 48.534 133,610 213.082
25 27.7 -15,968 43.533 123.461 199,194
26 15,968 -9,877 54.104 169,141 270,645
27 9.877. -4.0 ] 51.145 145,751 277.890

TABLE 2 .

' L}
Elastic Scattering Matrix WeL for Eu-151, (in bams)

" Group -

15 - 16 17 18 19 20 21
number ,

15 18,32 | 0.282
16 19.807| 0.461
17 | 21,267 0.581
18 ' - 22,729 | 0.679 .
19 E | 24.172 | 0.755)
20 - 26.681\ 0417
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THEORETICAL DESCRIPTION OF THE l28)((2 NUCLEUS
J.Srebrny, Ch,Droste, L,Goettig, T.Morek

Institute of Experimental Physics, Warsaw University

Properties of the excited states of the 128}(.9, nu cieus deduced from
the available experimental data [1 ,2,3,4,5] have been compared with
predictions of the collective models [6,‘ 7).

The experimental data used for this analysis were taken mainly from
our previous investigations ,- thus inciuding the infornlatién about low-

128 ‘
Xe nucleus populated in the /6+ decay of

-spin excited states of the
128 . . . .
Cs [l] , and the information about higher-spin states, up to spin
126 '
value 8,populated in the 2 Te (oC ,2n) 128Xe* reaction [2] .

To describe the structure of the 128Xé nucleus the collective qua-
drupole model of Dobaczewski et al. [6] ‘has been applied. In this ap-
proach the Hamiltonian of the quadrupole motion consists of the kinetic.
energy with the inertial functions dependent on Y(ﬁ,f - are the Bohr's
deformation parameters) , and of the J -independent potential of the

form:
2 (a2, A2
V(/3)= 1/2 c2/3 + G<exp (-/3 [ Q )- 1) ,
where C G and a are parameters which can be uniquely transform-

2’

ed into the more intuitive ones, namely:

D=-V (/Zo) and C=d2V/d/52’ﬁ=/5 - dep\th and stiffness of the potential V,
(o] : :

re spectively,

/go - equilibrium deformation,

These assumptions (concerning § -independence of the potential)
are in close agreement with results of microscopic calculations which
give for nuclei in this region (52 {z,n< 80) potentials practically
flat in the § parameter. On thé other hand, thé ¥ -dependence of the
ine_ftial functions, ‘re sulting from microscopic calculétions ‘as well, |

turns out to be very important [8] .
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To keep in accordance with microscopic calculations, microscopic
values of /50 and D were assumed, namely: ﬁo=0.13 and D=0,35 MeV
[9] . The inertial functions were assumed as follows:

| Bﬂﬂ(ﬁ),ﬁ') const
By (D) =0 o
o~ micr {7 o
B () = Be(Bp)= BT {RE) + by ol=E8 %,z

This means that the § -dependence of the inertial functions Bpe was

it

also taken from microscopic calculation [lO] , but in order to get a-
greement with the experiment the microscopic functions had to be changed
introducing parameters f and b, In the present calculation these para-
meters were assumed as being the same as for the 124)((2 and 126Xe
nuclei [11] ,. namely: f=7,35 and b=124.5 MeV, Thus only two para-
meters, one from the potentie} (C) and one from the kinetic part of the
Hamiltonian ( B /3 /3), remained free and have been used to fit theoreti-
_cal results 1o the experimental data. The resulting parameters are as

follows: C=159 MeV and B =434 2Mev"1.

The comparison of the experimental excitation energies of the 128Xe
nucleus with those re sulting from the above calculation is presented in
Figure 1. -

The experimental data for 1-28)(e were also compared with predic-
tions of the rigid triaxial rotor model of Davydov and Filippov. The mod-
el is often used to describe the structure of transitional nuclei, although
its basic assumptions are in contradiction to existing microscopic calcu-
lations, The resuits for § =25" and E(2]) =366 keV are shown on
the right-hand side of Figure 1. '

The comparison of the experimental values of redﬁced transition prob-
abilities (B (EZ)) or branching ratios with those predictéd in the frame

of the two collective models is shown in Table 1.

As it is seen from the presented comparisons, the experimental en-
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ergies for 12 Xe cannot be de scfibed in terms of the rigid triaxial

- rotor model, Satisfactory agreement between the experimental and
theoretical values <better in the case of energy and worse for branch-
ing ratio s) has been obtained .in the model of Dobaczewski et al.taking
into account main results of microscopic calculations of the potential.
It should be noted,that althoﬁ gh the rather serious change of the micro-
scopically calculated inerfial functions is needed, values of the scaling

parameters are identical for the three Xe isotopes,

REFERENCES

1. Ch.Droste, K.]. Blinowska, L.Goettig, T.Morek, ].Srebrny,
A.Turowiecki, Z.Physik A277, 167 (1976)

2. L. Goettig, Ch.Droste, A.Dygo, T.Morek, J.Srebrny,]. Styczen,

" R.Broda, ReportINR1773/1/PL/A,32 (1978)

3. R.G.Helmer,. C.W'. Reich, R,J.Gzhrke, R.C.Greenwood, R.A. Anderl,

 Phys.Rev. C15, 1453 (1977)

4. D.M.Gordon, L.S.Eytel, H.de Waard, D,E,Murnick, Phys Rev.
ciz, 628 (1975)

5. L.O.Edvardson, L.O.Norlin, Report UUIP-895 .(1975)

6. J.Dobaczewski, S.G.Rohoziﬁski,- j.Sretrny, Z.Physik A282, 203
(1977)

7. A.S.Davydov, G.F.Filippev, Nucl.Phys. 8, 237 (1953)

\8. J.Dobaczewski, S5.,G.,Rohozinski, J. Srebmy, Nukleonika 20, 961 (1975)

9. I.Ragnarsson, A, Sobiczewski, R.K.,.Shelme, S.E.Larsson,B .Nerlo-~
-Pomorska, Nucl.Phys. A233, 329 (1974)

10, T Kaniowska, A, Sobiczewski, K,Pomorski, S,G,Rohozifski,
Nucl, Phys. A274, 151 (1976) |

11, Ch.Droste, L..Go.ettig,- T .Morek, J.Srebrny, ]J.Bucka, J.Dobaczew -
ski, S.G.Rohozifiski, Z,Physik A284, 297 (1978) .



(56,7) ———2583
g* 2513

<9 2281

2* 2273
(357) 2229
(0%1%,2) 2127
yA 2000
1997

6* 1737
(2,344*) 1603
0 1563

(2,3) 1429
A 1033
ooz 969
2 463

z 0

: EXPERHAENT

26

1284, .
e

54><
8 2592
6* 2442
2* 2208
5+ 2180
4t ———2127
G* 1770
L* 1617
o' 1594
3 1428
A 1036
2 892
2¢ 425
00
( DOBACZEWSKI-

ROKQZINSKI-

SREBRNY)

0

4* 3181
8"“f““‘3130
5¢ —2345
4* 2018
6*- 1955
3 1247
4% — 1038
ya 881
2° 366
0°- 0
(BAVYDOV -
FILIPPQOV)
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TABLE 1,

Comparison of the experimental values of the reduced transi-

tion probabilities with predictions of the collective models,

Dobaczewski-—

Experiment Rohozingki— l]?‘c?lv.ydov B
7 Srebrny ilippov
B(E2; 2/-=0}) | 0.15(1) 0.158 %)
B(E2; 25-=0]) | 0.0125(4) 0.0007 0.0490
B(52; 2} = 1)
S At +N
B(E2; 0j=27) 0.145(5) 0.022 % %)
B(Eg;ogquz)
- + A+ .
B(e2; 45=23) > 0.55 1.16 1.40
B(E2;- 45=47)
' + + . -
B (E2; 3=2)) 0.010(5) or|  0.0014 0.044

2Gor 5i2)

0.05(4)

%) - not calculated in the model, used only to determine a value of

the ﬁ parameter,

ék-%) - cannot be calculated, there is no O; sfafe predicted by the

model .
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PARTICLE- CORE COUPLING IN 127Cs AND THE PROBLEM

OF § - STIFFNESS

. D.Chlebowska
Institute of Nuclear Research, Warsaw
J.Dobaczew sk:1; Ch.Droste and J. Srebrny
Department of Physics, University of Warsaw
G.Lleander
NORDITA, Copenhagen

| The negative parity states of the 127Cs nucleus observed in the
127I/OC ,411/127Cs reaction [1] are described in t;rm of the collec~
tive properties of the neighbouring even-even nucleus using the par-
ticle - core coupling model, In this model the particle - core interac-
tion Hamiltonian is r‘epré sented by the product of the nucleon quadru -~
pole moment operator and the collective quadrupole moment operator
of the core. The oﬁly in_fomation about fhe core which is needed are
the values of the excitation energies and reduced matrix.elements
<RH E2 | R'.> where I R> and l R'> denote the states.of the core,
in our case the 2 Xe nucleus, Two models for description of 126Xe
nucleus were used, namely t.he rigid triaxial rotor model [2} and § -dy-
namical semimcroscopic model[(ﬂ . The calculations done using the
§ -dynamical model suggest that fhe 126Xe nucleus is ‘{)';-;soft [4} ’
it means that the wave functions are spread and their dispersions in
§ -deformation parameter are large. The aim of the present paper is
to test these two very different descriptions of the l26Xe nucleus by
means of considering the properties of the 127Cs nucleus,

127

In our calculations the negative parity states in Cs nucleus were
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assumed to be formed by the odd proton in the 1h and 2f orbits

11/2 7/2
coupled to the J -soft or triaxial rigid core, The energy difference,

E(2f7/2) -E (11111/2

the Nilsson scheme, The radial matrix elements < nl]l ln 1’ §

) is assumed to be equal to 5 MeV according to

are assumed to be constant and equal tozé.O MeV [5] , the strength of

the particle - core interaction ‘aﬂ( ) is assumed to be equal to’

120 A -5/3 MeV !:6] .In the case when the rigid triaxial rotor model
isused to describe the dollective properties of l26Xe the parameterﬂ
was determined from the experimental B/E2; 2;-—-@-01‘ '/ value, and the
parameter Xo by taking the value ‘66 = 230 which gave the best descrip-
tion of the energy spectrum in 127Cs. In the case of § - dynamical mo-
del the same paraméters as in [4] were usad for the 126Xe‘ nuclei, The
calculated energies of the selected levels of the 127Cs nucleus assum-~
ing the § - soft and ¥ - rigid core are compared with experiment in
Fig.l, In presented results the reduced matrix elements <R|l E2l| R'>

of the core were taken from the model calculations and the excitation

) 12 , .
energies of Xe, if known,were taken from the experiment,

We' obtained satisfactory agreement between existing experimental
data and calculated ones. The quality of the desciption of 127 Cs is
similar irrespectively of whether the § - soft or 6" -rigid core are

used, This fact does not allow to draw conclusion which core used for

127

de scrlpuon of Cs is better, More results about theoretical descrip-

129 . 133

tion of the 127(]3 nucleus and also the Cs and La nuclei will

be published soon,
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