




LEGAL N O T I C E  

Nei ther  the Organisation f o r  Economic Co-operation and Development, any o f  i t s  
Member countr ies o r  t h e i r  agencies, nor any person or organisat ion ac t i ng  
e i t h e r  on behal f  o f  any o f  them o r  otherwise i n  the development, compilation, 
pub l i ca t i on  o r  d i s t r i b u t i o n  o f  t he  in fo rmat ion  i n  t h i s  repor t :  

1. Makes any warranty o r  representaton, expressed or impl ied,  w i t h  respect 
t o  the accuracy, completeness, o r  usefulness o f  the in format ion which i t  
contains, o r  t h a t  the use of any information, apparatus, method, o r  pro- 
cess disclosed may no t  i n f r i n g e  p r i v a t e l y  owned r i g h t s ;  or 

2. Assumes any l i a b i l i t i e s  w i th  respect t o  the use of, o r  for  damage resu l -  
t i n g  from the use of any information, apparatus, method o r  process 
disclosed. 

AVERTISSEMENT 

L'Organisat ion de Cooperation e t  de Developpement Economiques, ses pays 
Membres, o r  l e u r s  agences, l e s  personnes ou organisat ions agissant en l e u r s  
noms ou pour l e  dkveloppement, l a  compi lat ion, l a  pub l i ca t i on  ou l a  
d i s t r i b u t i o n  de l ' i n f o r m a t i o n  dans ce rappor t :  

1. Ne garant issent,  expressement ou impl ic i tement  n i  que l e s  in format ions 
c i - j o i n t e s  sont exactes e t  complBtes, n i  que l ' u t i l i s a t i o n  de ces i n f o r -  
mations, a i n s i  que des apparei ls,  methodes ou procedes d e c r i t s  ne por ten t  
pas a t t e i n t e  B des d r o i t s  acquis; ou 

2 .  N'assument aucune responsab i l i te  en ce q u i  concerne l ' u t i l i s a t i o n  des 
d i t e s  informations, apparei ls,  methodes ou procedes a i n s i  que l e s  
cons6quences pouvant en r6su l t e r .  

The NEA Data Bank i s  p a r t  of the Organisat ion f o r  Economic Co-operation and 
Development and i s  financed by the fo l low ing  s ix teen Member countr ies:  

Austr ia,  Belgium, Denmark, Finland, France, Germany, I t a l y ,  Japan, t he  
Netherlands, Norway, Portugal,  Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 

La Banque de Donnees de 1'AEN f a i t  p a r t i e  de 1 '0 rgan i sa t i on  de Cooperation e t  
de e t  es t  financee par l e s  se ize pays Membres 
suivants : 

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France, I t a l i e ,  
Japon, NorvBge, Pays-Bas, Portugal, Royaume-Uni, SuBde, Suisse e t  Turquie. 





NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

NNDEN/36 

The Newsletter repor ts :  

1. Evaluat ion work on p a r t i c u l a r  nucl ides. 
2. Development of codes for  nuclear model ca lcu la t ions ,  and other codes 

needed f o r  nuclear data work. 
3. Pub l i ca t ions  re levant  t o  the neutron data f i e l d .  

Contr ibut ions on evaluat ion a c t i v i t i e s  and nuclear model codes have been 
received from: 

FRANCE 

GERMANY DEMOCRATIC REP. 
INDIA 

ITALY 
JAPAN 
NETHERLANDS 
PEOPLE'S REP. OF CHINA 
UNITED KINGDOM 
USA 

CEN, BruyBres-le-ChBtel 
CEN, Cadarache 
Technische Un ive rs i t h t ,  Dresden 
Bhabha Atomic Research Centre, Bombay 
Reactor Research Centre, Kalpakkam 
ENEA, Bologna 
Nuclear Data Centre, JAERI 
ECN, Petten 
Nuclear Data Centre, B e i j i n g  
AEE, W i n f r i t h  
NNDC, Brookhaven 
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Spher ica l  Opt ica l  MOC)?~ for C2?$ged P a r t i c l e s  28 
B ib l iograph ic  note: , U and Pu sample masses 28 

EFF (European Fusion F i l e )  ECN, Petten 29 

This issue was o r i g i n a l l y  scheduled for pub l i ca t i on  i n  December 1984, 
when i t  was a lso  hoped t o  announce the completion of the JEF-1 f i l e  
assembly and benchmark t e s t i n g  phase. The JEF work took longer t o  f i n i s h  
than we had expected, and the pressure t o  complete JEF-1 i s  a t  l eas t  
p a r t l y  responsible f o r  the delay t o  NNDEN-36. We apologise, but  we are 
now able t o  announce t h a t  the JEF-1 f i l e  i s  being d i s t r i b u t e d  t o  
p a r t i c i p a n t s  i n  the pro jec t .  

The next issue of NNDEN has been scheduled for December 1985, and 
con t r i bu to rs  are asked t o  send i n  t h e i r  repor ts  by 31st October 1984. 

NEA Data Bank, A p r i l  1985 

- iii - 



1. NEW EVALUATIONS COMPLETED A )  I N  PROGRESS B), OR 
PLANNED I N  THE NEAR FUTURE C)  
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CONTRIBUTION A NNDEN 36 
CEN, Bruysres-le-Chbtel, France 

- Work recently completed and publications : 
+. - Structure of low-lying states of 76'78980'82~e deduced from (p,p1 ) 

scattering at 16 MeV, 
J.P. DELAROCHE et al., 
Nucl. Phys. A414 (1984) 113. 

208 - Complex spin-orbit potential for pb(n,n)'08pb at 10 MeV, 
J.P. DELAROCHE et al., 
Phys. Rev. - C28 (1983) 1410. 

- Spin-orbit potential properties derived from measurements of analyzing 
65 powers for neutron scattering from 5 4 ~ e  and Cu, 

C.E. FLOYD et al., 

Phys. Rev. C28 (1983) 1498. 

- Cross sections and analyzing powers for fast neutron scattering to the 
ground and first excited states of 58~i and 60~i, 
P.P. GUSS e*t al., 
Accepted for publication in Nuclear Physics. 

- Strong coupling and isospin effects in neutron scattering from 78,80se 
R.G. KURUP et al., 
Nucl. Phys. A420 (1984) 237. 

- Further extensions of the collective model for inelastic scattering from 
deformed nuclei, 

J.P. DELAROCHE et al., 
Submitted to Nuclear Physics. 

12 - Nucleon-induced excitation of collective bands in C, 
A.S. MEIGOONI et al., 
Submitted to Nuclear Physics. 

- Semi-microscopic calculations of elastic, inelastic, and total neutron 
239 scattering by Pu, 

Ch. LAGRANGE, D.G. MADLAND*, M. GIROD, 
GLOUSTER Conf., September 1984. 

* LOS ALAMOS. (USA) 



- On the transofmration of angular scattering probabilities between reference 
systems, 
0. BERSILLON, A. SCHETT, B. CAPUT, 

Atomkernenergie Kerntechnich Vol. 45 (1984) no 3. 

- Calcul precis de l'angle moyen de diffusion du decrement logarithmique et 
de son carr6 moyen, 
0. BERSILLON, B. CAPUT, 
Note CEA-N-2393 (1984). 

WORK IN PROGRESS : 

- Calculations of neutron scattering cross sections based on IBA-2 model for 
some 0s and Pt nuclei, 
J.P. DELAROCHE. 

- Analysis of polarized neutron scattering from 40~a, 
J.P. DELAROCHE. 

- Calculation of neutron scattering cross sections from Sn isotopes, 
J.P. DELAROCHE. 

- Coherent optical and statistical model calculations of neutron cross. 
sections for Gd isotopes, 

J .P. DELAROCHE, Ch. LAGRANGE. 

- Calcul numsrique des sections efficaces dans le dornaine des r6sonances non 
r6solues 
C. BERAT*, 0. BERSILLON. 

* Stagiaire Universitaire 



Cont r ibu t ion  t o  NNDEN 

H. OERRIEN, E. FORT, P. LONG (CEN Cadarache) 

- WORK RECENTLY COMPLETED 

- Evaluat ion of 2 3 9 ~ u  neutron cross sect ions i n  the resolved resonance 
reg ion  from thermal t o  660 eV (H. DERRIEN). 

- Evaluat ion of 2 3 9 ~ u  neutron cross sect ions i n  the unresolved region: 
660 eV - 4 KeV. The average cross sect ions have been evaluated i n  56 
energy i n t e r v a l s  from the ava i l ab le  experimental data. The average 
parameters have been obtained i n  each i n t e r v a l  from s t a t i s t i c a l  model 
ca l cu la t i ons  using the  FISINGA code (H. OERRIEN). 

- Reevaluation o f  n a t u r a l  N i cke l  neutron cross sect ions i n  the resonance 
reg ig0  up t o  500 KeV, t ak ing  i n t o  account the ORNL experimental r e s u l t s  
for  N i  (H. OERRIEN). 

- Reevaluation o f  2 3 9 ~ u  (n,29f cross sec$jgn t o  be compared t o  i n t e g r a l  
data and reeva lua t ion  o f  7 ~ p  (n,2n) Np s h o r t l i v e d  t o  take i n t o  
account recent Russian data (E. FORT). 

- Evaluat ion o f  Up-of 2 3 9 ~ u  i n  the f u l l  energy range (E. FORT). 

- Ca lcu la t ion  o f  i n t e g r a l  parameters o f  the LOS ALAMOS bore spheres 
(JEZEBEL, JEZABEL-Pu, FLATTOP-Pu) w i t h  the t ranspor t  theory and o f  the 
experiments R I ,  R2, R3, Z1, 22, Z3 from the so-cal led French R-Z pro- 
gram using S e n s i t i v i t y  ca lcu la t ions  i n  fundamental mode. These calcu- 
l a t i o n s  have been performed i n  t he  context o f  phase 1 and 2 o f  JEFl 
benchmark t e s t i n g  (E. FORT). 

- P a r t i c i p a t i o n  t o  the NEACRP s p e c i l i s t s '  meeting on methods t o  t r e a t  the 
unresolved region i n  neutronics ca l cu la t i ons  (E. F o r t )  

- PUBLICATIONS: 

"Status o f  2 3 9 ~ u  cross sec t ion  evaluat ion i n  the resonance region, a t  
Cadarache" (H. OERRIEN, P. LONG). 

Th i rd  Advisory group meeting on t ransact in ium isotope nuclear data, 
UPSALA, 21-25 May 1984. 



GEmQN D3:JOC BATIC XZPUBLIC 

Name: D .  Hermsdorf, H. Kalka,  D. S e e l i g e r  

Address: Technische U n i v e r s i t a t  Dresden 

S e k t i o n  Physik  

1;Iommsenstr. 13 

DDR-8027 Dresden 

:fork r e c e n t l y  completed: 

Z v a l u a t i o n  of n e u t r o n  nuc lear  d a t a  f o r  n a t u r a l  Pb f o r  

t he  S o v i e t  L i b r a r y  SOKRATOR i n  ENDP/B format.  

Advantages of t h i s  f i l e :  

- i n c l u s i o n  of energy-angle d i f f e r e n t i a l  d a t a  f o r  in- 
e l a s t i c  s c a t t e r i n g  (proposed F i l e  6 of v e r s i o n  V I )  

- t h e o r e t i c a l l y  and exper imenta l ly  based charged- 

p a r t i c l e  and - ray emiss ion  c r o s s  s e c t i o n s  X - i n c l u s i o n  of covar iance  m a t r i c e s  ( F i l e  33 of 

v e r s i o n  V )  

Zecent p u b l i c a t i o n s :  

Proc. I n t e r n .  Conf. on Jfeutron Phys i c s ,  Kiev, 1983 

Proc.  I n t e r n .  Sympos. Gaussig,  1963 

.. 
, tork i n  p roq res s :  

Sys t ema t i c s  of t h e  an i so t ropg  of neu t ron  i n e l a s t i c  
s c a t t e r i n g  a t  14 YeV ( s x p e r i n e n t s  and t h e o r e t i c a l  

d e s c r i p t i o n )  



BHABHA ATOXIC RESEBBCH CEmRE, TROMBAY, BOMBAY 400 085, INDIA 

Hames : S.B. G a g ,  Am= Sinha 

Address : Neutron Physics  D i v i s i o n  
Bhabha Atomic Research Centre 
Trombay , Bombay 400 085, Ind i a  

Recent P u b l i c a t i o n s  

1. S.B. Garz. A. Sinha  and V.K. Shukla: Eva lua t ion  of  Neutron - - - - -  -U, 

Cross-Sections f o r  Thorium Fue l  Cycle Elements, Work 
summarized i d  Reports  FIDE(BAFLC)-~, KDE(BARc)-~, M~E(BBBC)-7, 
NDE (BARC)-8 , NJIE(BARC )-g , NDE (BBBC)-12 (1982 ) 

2. S.B. Garg, V.K. Shukla and A. Sinha; N u l t i p a r t i c l e  React ion 
Cross-Sections of V, Mn, Fe, C r  & H i ,  Nuclear Phys ics  and 
S o l i d  S t a t e  Phys i c s  Sgmp., Varanasi ,  India, (1982) 

3. S.B. Garg; Binary anl T e r t i a r y  React ion C r o s s S e c t i o n s  of  
V,Cr,Mn,Fe lTi,Cu, Zr,Nb, MO, Ta,W, P t  anl The i r  I so topes ,  
W O 1 1 5 5  f 1992) 

4. S.B. Garg a d  A. Siaha;  Preequi l ib r ium P a r t i c l e  Emission 
S p e c t r a  and M u l t i p a r t i c l e  Reaction Cross-Sectiona 9f 
~ j o b i u m ,  3uFBear $ h p .  and S o l i d  St. Phys. Symp., XYSORE, 
I n d i a  (1983) 

5. S.B. Garg and d. Sinha; Proton anl Alpha P a r t i c l e  Induced 
React ion Cross-Sect i ons  of  Carbon, Cobalt and Lead, 
I n t e r n a t i o n a l  I iuclear  Iiiodel Comparison Study Sponsored 
by NEQ Data Bank, France (1983) 

.6. S.B. Garg and A. Sinha;  BARC35-h 35 Group Cross-Section 
Libra ry  with P3-Anisotropic S c a t t e r i n g  Xa t r i ce s  and 
Resonance Se l f -Sh ie ld ing  F a c t o r s ,  BUC-l222 (1984) 

Work Recently Completed 

1. C r i t i c a l i t y  Analys is  ~f Some S e l e c t e d  Fast idu l t ip ly ing  
Assemblies Using BARC35 Cro S-Section Library.  

2 .  Nult igroup Pho tm I n t e r a c t i o  n Cross-Sect i ons  wi th  P5-Anisotr 
p i c  S c a t t e r i n g  Matr ices  f o r  44 Elements 

CJork i n  P rog re s s  

Development and commissioning o f  computer codes r equ i r ed  i n  t h e  
neu t ron ics  s t u d i e s  of accelera tor-breeder  s p a l l a t i o n  baeed concept. 



Work Planned f o r  the  Future 

1. Development of computer codes based on intranuclear  caecade 
model t o  carryout c ros - sec t ion  s tudies  i n  the h igh energy 
regions f o r  accelerator-breeder appl ica t iom.  

2. Intercomparison of various preequilibrium and s t a t i s t i c a l  
models i n  determining the p a r t i c l e  emission spect ra  and 
t h e i r  angular d i s t r ibu t ions .  

Com~uter  Codes 

1. STAPRE and SChT2 codes obtained from L4Ea have been added 
t o  our galaxy of codes employed f o r  evaluaCing bas ic  cross- 
eections using nuclear theory. 

2.  B code system to generate multigroup cross-sections f o r  
reac to r  and o ther  s c i e n t i f i c  applicat ions has been developed. 
Both neutron and photon multigroup crose-sectiom can be generated. 
Capabi l i ty  a l s o  e x i s t s  for evaluating atomic displacement cross- 
sec t ions  used i n  the radia t ion Bsmage studies.  



REACTOR RESEARCX CENTRE XALP-1, INDIA 

Name S : S. Ganesan, >!.M. Ramanadhan, V. Gopalakrishnan, 
R. S. Keshavamurthy 

Address : Reactor Engineering Design Group 
Reactor Research Centre 
Kalpakkam 603 102 
Tamil Wadu, Ind ia  

Tiork recent ly  completed 

- SensitiviOy s tud ies  with pre-processing codes have revealed 
t h a t  the temperature derivat ive of s e l f  shielded cross 
sec t ions  is  s ign i f i can t ly  affected by in te rpo la t ion  e r ro r  
used in LINEAR-RECENT-SIGMA1 codes. 

- Production of Indian Evaluated Nuclear Data F i l e  fo r  Th-232 
under Co-ordinated Research Programme of IAEA. The data 
f o r  resolved resonance region i s  taken from JEMlL f i l e .  

- Generation and comparisons of d i f f e r en t  oomplete multigroup 
cross sect ion s e t s  f o r  Th-232. Different s e t s  were derived 
f r o m  1 . ENDF/B-IV, 2. JENDL-l, 3. I N D L / A - ~ ~  Rumanian f i l e  , 
4. Indian f i l e ,  5. Adjusted 1969 French se t .  

- Analysis of TITOR - a Pu fuel led  thorium re f lec ted  f a s t  
c r i t i c a l  assembly using f i v e  d i f f e r en t  multigroup s e t s  
f o r  thoriwn. 

- kommissioning of code R E C O I L  f o r  ca lcula t ions  of displace- 
ment damage cross sec t ions .  

- Generation of multigroup s e t s  using iialpaklcam processing 
code system f o r  B-10, B-11 , Sb-121 and Sb-123 from E ~ T F /  
B-IV f i l e s .  

York in progress: 

- A n  assessment of ava i lab le  multigroup l i b r a r i e s  f o r  Fe, 
C r  and N i ,  the s t r u c t u r a l  elements and nuclear  da t a  s t a tu s  
f o r  f a s t  reactor  applications. 

- Collapsing of covariance e r r o r  matrix da ta  f m m  f ine  energy 
groups t o  broad energy groups. 



Publicat ions 

1 ) S.Ganesan, V.Gopalakrishnan and M.M.Ramanadhan 'Problems and 
Experiences in Nuclear Data Processing i n  Developing Comtries '  
Progress i n  Nuclear Energy (1984) In Pr in t .  

2) S.Ganesav, M.Sf.Ramanadhan, V.Gopa1akrishna.n and R.S.Ke$kavamurthy 
' A  Programme of Evaluation, Processing and Test ing of Nuclear 
Data f o r  Th-232'. Paper presented a t  Third I A E A  Advisory 
Group Meeting on Transactinium Isotope Nuclear D a t a ,  Gustaf 
Werner I n s t i t u t e ,  University of Uppsala, Sweden, 21-25 May 
1984. 

3)  S.Ganssan e t  a l ; ,  'Effect  of In terpola t ion Error  in pre- 
processing Codes on Calculations of Self  Shielding Factors and 
t h e i r  Temperature Derivatives1 (~eptember ,  1984) Preliminary 
Note. 

Work Planned 

Work under Co-ordinated Research Programme of IAEA on ~ a i i d a t i o n  
and Benchmark t e s t i n g  of ac t in ide  nuclear data:- 

1. Presentat ion of a compilation of d e t a i l s  of spec i f i c  i n t e g r a l  
experiments and measured in tegra l  values of parameters 
including uncer ta in t ies  f o r  benchmark t e s t i n g  purposes f o r  
Th-23 2 and U-233. 

2. Updating of Indian Evaluated Nuclear Data F i l e  f o r  U-233 and 
TII-232 in  ENDF/B format. 



E.N.E.A. - Centro Ricerche Energia "Ezio Clementel" 
Laboratorio Dati Nucleari e Codici 

Divisione Fisica e Calcolo Scientific0 
Dipartimento Tecnologie Intersettoriali di Base 

Via Mazzini, 2 - 40138 Bologna, Italy 
tel. 051/498111 - telex 511578 ENEABO I 

Neges: V. Benzi, F. Fabbri, G. Longo, G. Maino, E. Menapace. 

G.C. Panini, M. Pescarini, G. Reffo, M. Rosetti, Y. Saporet - 

ti, M. Vaccari, A. Ventura. . 

Publications 

1) G. Maino, A. Ventura, "NBCS approach to the effective boson 
number in the interacting boson model", Lett. Nuovo Cimento 
39, 89 (1984). 4 

2) G. Reffo, "Particle and gamma-ray spectra calculations for 
the structural material in fission and fusion technology", 
Invited paper, Proceedings of the IAEA (UNESCO) Advisory 
Group Meeting on Structural Material, Vienna, Nov. 2-4, 

(19831, IAEA Report INDC(NDS). 

3) G. Reffo, "Total gamma ray spectra and isomeric.ratio calcula 
tions in thermal and fast neutron capture for U-238, Pu-240, 
-242 and Am-2411', invited paper, at the 3rd IA9A advisory 

group meeting on "Transactinium Isotopes Nuclear Data", 
Uppsala, Sweden, May 21-25, 1984 and ENEA report in press. 

4 K. Wisshak, F. Kaeppeler, R.L. Macklin, G. Reffo, F. Fabbri, 
"Neutron capture in S-wave resonance of Ni-64", extended 
version report KfK 3582, 1983. Reduced version in Nucl. 
Sci. Eng./87(1984)48. 

5) K. Wisshak, F. Kaeppeler, G. Reffo, F. Fabbri, "Neutron cap 
ture in S-wave resonances of Fe-56, Ni-58, Ni-60". extended 

version report KfK 3516, 1983. Reduced version in Nucl. 
Sci. Eng. 86(1984)168. 

6) G. Maino, A. Ventura. L. Zuffi and F. Iachello. "Properties 
of giant resonances in the interacting boson model", Physical 
Review C - 30, 2101(1984). 


















































