


LEGAL NOTICE 

Neither the Organisation for Economic Co-operation and Development, any of its 
Xember Countries, or their agencies, nor any person or organisation acting 
either on behalf of any of them or otherwise in the development, compilation, 
publication or distribution of the information in this report : 

1. makes any warranty or representation, expressed or implied, with respect 
to the accuracy, completeness, or usefulness of the information which it 
contains, or that the use of any information, apparatus, method, or process 
disclosed may not infringe privately-owned rights; or 

2. assumes any liabilities with respect to the use of, or for damage resulting 
from the use of, any information, apparatus, method or process disclosed. 

AVERTISSEMENT 

L'Organisation de Cooperation et de D6veloppement Economiques, ses pays membres, 
ou leurs agences, les personnes ou organisation agissant en leurs noms ou pour 
le dgveloppement, la compilation, la publication ou la distribution de l 'infor- 
mation dans ce rapport : 

1. Ne garantissent, express6ment ou imp1 ici tement ni que les informations 
ci-jointes sont exactes et completes, ni que l'utilisation de ces informations, 
ainsi que des appareils, methodes ou proc6d6s d6crits ne portent pas atteinte 
2 des droits acquis ; ou 

2. N'assument aucune responsabilite en ce qui concerne l'utilisation des 
di tes informations, apparei l S, methodes ou procedes ainsi que les consequences 
pouvant en r6sul ter. 

The N.E.A. Data Bank i s  p a r t  of t h e  Organisation f o r  Economic 
Co-operation and Development and i s  financed by t h e  fol lowing s ix -  
t een  Member countr ies :  

Aust r ia ,  Belgium, Denmark, Finland, France, Germany, I t a l y ,  
Japan, the  Netherlands, Norway, Por tugal ,  Spain, Sweden, 
Switzerland, Turkey, and the  United Kingdom. 

La Banque de Donnges de 1'AEN f a i t  p a r t i e  de l ' o r g a n i s a t i o n  
de Coopgration e t  de Developpement Economiques e t  e s t  financc5 par  
l e s  s e i z e  pays Membres su ivants  : 

Allemagne, Autriche, Belgique, Danemark, Espaqne, ~ i n l a n d e ,  
France, I t a l i e ,  Japon, Norvsge, Pays-Bas, Por tugal ,  Royaume-Uni, 
Susde, Suisse  e t  Turquie. 



NEUTRON NUCLEAR DATA EVBLLIATION VENSLETTER 

NNDEN/3P 

This Newsletter summarises eva lua t i on  a c t i v i t y  i n  the OECD area. I t  
should be noted t h a t  work i n  proqress and f u t u r e  p lans c i t e d  i n  t h i s  
document may be chanped wi thout  no t i ce :  consequent.ly, the Newsletter 
should n e i t h e r  be quoted as a  reference i n  p u h l i c a t i o n s  nor be l i s t e d  
i n  an abs t rac t  journa l .  

The i n fo rma t i on  contained i n  t h i s  news le t te r  concerns: 

1. Eva lua t ion  work on p a r t i c u l a r  nuc l ides;  

2. Development o f  codes f o r  the manipulat ion o f  data and f o r  
the c a l c u l a t i o n  o f  cross sect ions;  

3. Pub l i ca t i ons  re levan t  t o  the neutron data f i e l d .  

Cont r ibu t ions  on eva lua t i on  a c t i v i t i e s  have been rece ived from: 

Paoe 
L 

FRPNCE CEN, RruyEres-le-Chatel 
CEN, Cadarache 

GERI'ANY KFK, Kar l  sruhe 

ITALY CNEN, Roloqna 

JAPAN Japanese Nuclear Data Committee 7  

NETHERLANDS ECN, Petten 1Ci 

UNITED KINGDOtf AEE, W i n f r i t h  11 

UNITED STATES Na t i ona l  Nuclear Data Center 14 

Other i n fo rma t i on  inc luded i n  t h i s  issue: 

I. J o i n t  European-Japanese evaluated data f i l e  
p r o j e c t  16  

11. Intercomparison o f  methods used t o  determine 
average resonance 16 

111. I n t e r n a t i o n a l  nuc lear  model code comparison 17 



1 .  NEW E V A L U A T I O N S  R E C E N T L Y  COMPLETED a ) ,  I N  PROGRESS h ) ,  OR 
PLANNED I N  THE NEAR F U T U R E  c )  







Service de Physique Neutronique e t  NuclEaire 

Centre d'Etudes de BruyPres-le-Chztel 

France 

Names : 0.  BERSILLON, M. COLLIN, J .P.  DELAROCHE, J .  JAW, Ch. LAGRANGE, 

R. PERRIER, C. PHILIS, J. SALVY, N .  VERGES . 

Address : Service de Physique Neutronique e t  Nuclgaire 

Centre dlEtudes de BruySres-le-Chztel 

B.P. no 561, 92542 Montrouge Cedex, France 

- Pub l i ca t ion  

- "Progress Report of recent  works on a c t i n i d e  nuclear  d a t a  a t  BruyPres-le- 

ChZtel", NEANDC (E) 211 "L", I N D C  (FR) 41/L (1981) . 

- Work i n  progress 

- Coherent o p t i c a l  and s t a t i s t i c a l  model ca l cu la t ions  of neutron cross sec- 

t i o n s  f o r  Gd i so topes  (J.P. DELAI:dC:IE, Ch. LAGRANGE). 

- Calcula t ion  of neutron cross  sec t ions  f o r  some P t  i so topes  (J .P.  DELAROCHE) 

- Evaluat ion of neutron cross sec t ions  f o r  2 4 1 ~ ~  i n  the energy range 10 -5 

4 
eV - 20 MeV (0. BERSILLON, Ch. LAGRANGE, D. MADLAND ) . 

- Calcula t ion  of neutron s p e c t r a  from a c t i n i d e  (n,xn) reac t ions  . Applica- 

t i o n s  t o  2 3 5 ~  and 2 3 9 ~ ~  ( J .  JARY) . 
- Evaluat ion of -5 2 3 7 ' 2 3 9 ~  neutron cross  sec t ions  from 10 eV t o  20 Me" 

(C. PHILIS , J. JARY, Ch. LAGRANGE) o 

- Evaluat ion of neutron cross  sec t ions  and 7 - ray  production da ta  f o r  W * 
i so topes  i n  the energy range 500 keV - 20 MeV (E. ARTHUR , C .  PHILIS, 

A.B. SMITH**) - 
... I . .  



- Complete e v a l u a t i o n  of n e u t r o n  c r o s s  s e c t i o n s  and Y-ray p r o d u c t i o n  from 
-5 

10 eV t o  20 MeV f o r  '09L3i (0 .  BERSILLON, C .  PHILIS, N .  VERGES). 

-5 - Complete r e - e v a l u a t i o n  of  16'Tm from 10 eV t o  20 MeV (E.  ARTHUR* , 
M. COLLIN, D. GARDNER *** , M. GARDNER**; P .  NAGEL, C .  PHILIS, P .G.  YOUNG*). 

- P l a n s  f o r  t h e  n e a r  f u t u r e  

- Complete e v a l u a t i o n  of t h e  n e u t r o n  c r o s s  s e c t i o n s  of u n s t a b l e  Tm i s o t o p e s  . 

* Los Alarnos S c i e n t i f i c  Labora to ry  (USA) 

** Argonne Ivat ional  Laboratory  (USA) 

'** Lawrence Livermore Laboratory  (USA) 



SECTION DE PHYSIQUE DES NEGTRONS RAPIDES 
CENTRE D'ETUDES NUCLEAIRES DE C A D A R A C H E  

NAMES : H. DERRIEN, E. FORT, D. LAFOND, P. LONG, J.P. DOAT 

ADDRESS : S e c t i o n  de Phys ique des Neut rons Rapides (S.P.N.R.) - - 
Cent re  d lEtudes N u c l e a i r e s  de CADARACHE 

B o i t e  P o s t a l e  NO1 

13115 - SAINT-PAUL-LEZ-DURANCE - (France) 

WORK RECENTLY COMPLETED : 

R e e v a l u a t i o n  o f  t h e  237~p(n,2n) c r o s s - s e c t i o n  w i t h  emphasis 

on 2 3 6 ~ u  f o r m a t i o n  c ross -sec t ion .  (E. FORT). 

WORK I N  PROGRESS : 

. E v a l u a t i o n  o f  a  comple te  s e t  o f  n e u t r o n  c r o s s - s e c t i o n s  f o r  

2 3 8 ~ u .  Present  extensi ,on up t o  3  Me" (H. DERRIEN). 

. E v a l u a t i o n  o f  a  comple te  s e t  o f  n e u t r o n  c r o s s - s e c t i o n s  f o r  

58~i,  ON^, 62~i. P r e s e n t  e x t e n s i o n  f o r  58~i and  ON^ : 6  Me" 

(H. DERRIEN, D. LAFOND), f o r  " ~ i  : r e s o l v e d  resonance r e g i o n  (H. DERRIEN). 

WORK PLANNED FOR THE NEAR FUTURE : 

Complet ion o f  t h e  work on N i c k e l  i s o t o p e s  i n  o r d e r  t o  o b t a i n  

a  complete s e t  o f  d a t a  f o r  n a t u r a l  N i c k e l .  



Contr ibut ion t o  NNDEN-30 

KFK-KARLSRUHE 

GERMANY 

Names : F.H. Friihner , B. Goel, H. Jahn, B. Krieg 

Address : I n s t i t u t  fi ir  Neutronenphysik und Reaktortechnik 
Kernforschungszentrum Karlsruhe 
Postfach 3640 
D-7500 Karlsruhe, West Germany 

Work r e c e n t l y  completed 

24 1 - The KECAK evalua t ions  of Am+n c ross  sec t ions  i s  now completed and a 
f i r s t  d r a f t  of t h e  documentation was wr i t t en .  A l l  resonance parameters 
were newly evaluated,  and unknown f i s s i o n  widths were sampled from t h e i r  
estimated d i s t r i b u t i o n .  The l a s t e s t  RfK f i s s i o n  da ta  i n  t h e  subthreshold 
region were used together  with information from s t a t i s t i c a l  a n a l y s i s  of t h e  
resolved resonances t o  c a l c u l a t e  a l l  c r o s s  sec t ions  up t o  200 keV with a  
s t r eng th  funct ion  model (code FITACS). Above 200 keV a global  sphe r i ca l  optical. 
p o t e n t i a l  f o r  a c t i n i d e s  was used, together  with a  g lobal  giant-dipole 
model fo r  r a d i a t i v e  t r a n s i t i o n s  and a double-humped f i s s i o n  b a r r i e r  f i t t e d  
t o  recent  f i s s i o n  d a t a ,  i n  a  Lauser-Feshbach c a l c u l a t i o n  (code AAUSER-4) of 
a l l  c r o s s  sec t ions .  
(U.Fischer, F.H. Friihner, B. Goel, E. .Tahn, B. Krieg) 

Work i n  progress  

- Evaluation of 242mh 244 , 243Am and Cm neutron c ross  sec t ions :  This work i s  
i n  i t s  f i n a l  s t age ,  with some c a l c u l a t i o n s  t o  be redone i n  t h e  unresolved 
resonance range. 
(U. Fischer ,  F.H. Fr8hner, B.  Goel, H. Jahn, B. Krieg) 

- Assessment of t h e  outcome of t h e  l e v e l  spacing benchmark es t imat ion  i n i t i a t e d  
by P. Ribon (NEANDC(E) 213-AL): This very  worthwhile exerc ise  indica ted  c l e a r l y  
t h e  need t o  account not only f o r  l e v e l s  below some obse rvab i l i t y  threshold  
hut a l s o  f o r  unrecognised m u l t i p l e t s .  The STAR. code was modified correspon- 
d ingly  and t h e  new vers ion  i s  being t e s t e d .  
(F.h. FrGlmer) 

- Study of combinatorial methods f o r  l e v e l  dens i ty  i a l c u l a t i o n s :  The mathematical 
theory of p a r t i t i o n s  was used t o  de r ive  q u i t e  r igorous  leve l -dens i ty  formulae. 
Their r e l a t i o n s h i p  t o  cur rent  approximations i s  under s tudy.  
(A. Anzaldo, H. Jahn) 



C.N.E.N. - DIVISIONE FISICA - LABORATORIO DATI NUCLEAR1 

Via ~azzini, 2 - 40138 BOLOGNA, ITALY - tel. 307562 - telex 610167 CNENRO I 

Names: F. Fabbri, G. Maino, T. Martinelli, E. Menapace, M. Motta, 

G.C. Panini, G. Reffo, M. Vaccari, A. Ventura. 

Publications 

1) T. Martinelli, E. Menapace, M. Motta, M. Vaccari 

  valuation of Cm-247 neutron cross sections in the resonance region, 

Proceedings of the Second Technical Meeting on the Nuclear Transmutation 

of Actinides, Ispra, 21-24 April 1980, EUR 6929. 

2) T. Martinelli, E. Menapace, PI. Motta, M. Vaccari, A. Ventura 

Evaluation of Cm-246 neutron cross sections in the resonance region, 

CNEN Report, RT/FI(80)7, 1980. 

3) T. Martinelli, E. Menapace, M. Motta, M. Vaccari, A. Ventura 

Evaluation of Cm-248 neutron cross sections in the resonance region, 

CNEN Report, RT/FI(80)10, 1980. 

Work in progress 

1. Theoretical methods for nuclear data evaluation 

The statistical method developed in ref. (1) for the calculation of 

thermodynamic functions, level densities in particular, of nuclei with 

an odd number of protons andjor neutrons is being extensively applied 

in order to deduce the trend of neutron (proton) ground state gap 

parameters, An (Ap) , versus neutron (proton) number for both odd 
and even systems. 

(V. Benzi, G. Maino, A. Vcntura). 

2. Actinide data - - - 
The evaluatiorsof the Curium isotopes Cm-246, 247, 248 under IAEA 

research agreement No. 2114jCF are in progress with the extension of 

the capture and fission cross section calculations in the continuum 

region (beyond 10 keV). 

(1) G. Maino, E. Menapace, A. Ventura, Nuovo Cimento 57A, 427 (1980) - 



The following parameters were selected for calculations: 

- - 
- Dobs, r y .  I'f' So , at neutron binding energy from analysis of 

resonances ; 

- Optical model parameters and those concerning fission barriers, giant 
resonances, etc. from local systematics LL~d comparison with experimental 

data. 

(G. Maino, T. Martinelli, E. Menapace, M. Motta, M. Vaccari, A. Ventura). 

3. Structural material data - - - - - - - - - - - - -  
For the selection of a recommend file of Fe-56 a comparison is in progress 

among the results of capture integral data measured at fast critical 

facility R3-2 in Bologna and calculated ones, obtained using different 

files which were prepared with resonance data of different laboratories 

(Oak Ridge, Geel) . 
(E. Menapace, M .  Motta, G.C. Panini, M. Vaccari). 

Work planned for the next future --.p- -- - 

- A new evaluation of structural materials Cr-52 and Cr-53 is planned, 

followed by a comparison with integral capture data obtained in RB2 fast 

facility. 

- A revision of the evaluations of Pd-l05 and -107, starting from new 

resonance data, will be performed. 

(G. Bonifazzi, E. Menapace, M. Motta, G.C. Panini, M. Vaccari). 



Contr ibut ion t o  Neutron Nuclear Data Evaluation Newsletter-30 

Japanese Nuclear Data Committee 
(Nuclear Data Center,  JAERI) 

1. 

Work Recently Completed and Publ ica t ions :  

( i )  Neutron Cross Sect ions of 28 Fiss ion  Product Nuclides 
Adopted i n  JENDL-1 

Yasuyuki Kikuchi, Tsuneo Nakagawa, Hiroyuki Matsunobu, 
Masayoshi Kawai, S i n - i t i  I g a r a s i  and Shungo I i j i m a  

JAERI 1268 (1981) 

This  i s  t h e  f i n a l  r e p o r t  concerning t h e  evaluated neutron c ross  s e c t i o n s  
of 28 f i s s i o n  product nucl ides  adopted i n  t h e . f i r s t  ve r s ion  of Japanese 
Evaluated Nuclear Data Library (JENDL-1). These 28 nucl ides  were se l ec t ed  as  
being most important f o r  f a s t  r e a c t o r  ca l cu la t ions ,  and a r e  9 0 ~ r ,  93zr ,  9 5 ~ o ,  
9 7 ~ 0 ,  9 9 ~ c ,  ~ O ~ R U ,  1 0 2 ~ ~ ,  1 0 3 ~ h ,  ~ O ~ R U ,  1 0 5 ~ d ,  ~ O ~ R U ,  1O7pd, 1 0 9 ~ g ,  1291, 131xe, 
1 3 3 ~ 8 ,  135cs, 1 3 7 ~ s ,  143Nd, 144ce, 1 4 4 ~ d ,  145Nd, 1 4 7 ~ m ,  147~m,  149sm, 151sm, 
1 5 3 ~ u  and 1 5 5 ~ u .  The s t a t u s  of the  experimental da t a  was reviewed over t h e  
whole energy range. The present  eva lua t ion  was performed on t h e  b a s i s  of t h e  
measured da ta  with the  a i d  of t h e o r e t i c a l  ca l cua l t ions .  The o p t i c a l  and 
s t a t i s t i c a l  models were used f o r  eva lua t ion  of t h e  smooth cross  s e c t i o n s .  An 
improved method was developed i n  t r e a t i n g  the  mul t i l eve l  Breit-Wigner formula 
f o r  t h e  resonance region.  

( i i )  Evaluation of Neutron Nuclear Data f o r  2 3 3 ~  
i n  Thermal and Resonance Regions 

Yasuyuki Kikuchi 

JAERI-M 9318 (1981) 

The thermal and resonance cross  sec t ions  of 23317 were evaluated f o r  
JENDL-2. The cross  s e c t i o n s  below 1 eV were evaluated by the  use of t h e  measured 
f i s s i o n  and capture c ross  s e c t i o n s .  The resolved resonance parameters were 
obtained so a s  t o  reproduce t h e  measured t o t a l  and f i s s i o n  c ross  s e c t i o n s .  The 
c ross  sec t ions  from 100 eV t o  30 keV a r e  represented by t h e  unresolved resonance 
parameters. 

( i i i )  Decay Heat Calcula t ions  Based on Theore t ica l  Estimation of 
Average Beta- and Gamma-Energies Released 

from Short-Lived Fiss ion  Products 

Tadashi Yoshida and Ryuzo Nakasima 

(To be published i n  J. Nucl. Sc i .  Tech. Vol. 18 ,  No. 5) 

F iss ion  product decay hea t  of 2 3 5 ~  was ca l cu la t ed  f o r  s h o r t  cooling-time 
on t h e  b a s i s  of a  prel iminary vers ion  of a  new decay da ta  l i b r a r y  r ecen t ly  
completed by the  Japanese Nuclear Data Committee. It was shown t h a t  a  f u l l  
adoption of recent  pub l i ca t ions  of-decay schemes t o  de r ive  the  average 
energ ies  of beta-  and gamma-rays, E6 and ET, l eads  t o  a  l a r g e  underestimation 
of t h e  gamma-ray component of t h e  decay hea t  and t o  an overest imation of t h e  
beta-ray component. I n  o rde r  t o  remedy t h i s ,  t h e o r e t i c a l  va lues  of Eg and - 
Ey were introduced f o r  high Q-value decays, which were obtained with a  gross  
theory of beta-decay. It improved remarkably t h e  agreement between ca l cu la t ion  
and experiment not only f o r  t h e  2351~  decay hea t  but f o r  2 3 9 ~ u  and 2 4 1 ~ u  a s  
wel l .  



( i v )  Evaluation of Neutron Nuclear Data f o r  243Cm 

Tsuneo Makagawa and S i n - i t i  I g a r a s i  

(To be  submitted t o  JAERI-M r epor t )  

The neutron nuclear  d a t a  of 2 4 3 C m  were evaluated i n  t h e  energy region of 
10-' eV t o  20 MeV. The evaluated q u a n t i t i e s  a r e  resonance parameters up t o  
27 eV, t h e  t o t a l ,  f i s s i o n , c a p t u r e ,  e l a s t i c  and i n e l a s t i c  s c a t t e r i n g ,  (n ,2n) ,  
(n,3n) and (n,4n) r eac t ion  c ross  sec t ions ,  angular  d i s t r i b u t i o n s  of emit ted 
neutrons and t h e  number of neutrons per f i s s i o n .  

(v) Evaluation of 238U resolved resonance parameters 

Tsuneo Nakagawa 

(To be  submitted t o  J A E R I  r epor t )  

Evaluation of 238U resonance parameters has been made f o r  JENDL-2. A l l  
t h e  a v a i l a b l e  resonance parameters were compiled i n  a  t ab le .  The sys temat ic  
d iscrepancies  among resonance energ ies  were inves t iga ted .  The neutron and cap- 
t u r e  widths were evaluated by the  simultaneous eva lua t ion  s i m i l a r  t o  t h e  a rea  
method. 

Work i n  Progress:  

( i )  Reevaluaion of neutron cross  sec t ions  f o r  about 80 FP nucl ides  
i s  i n  progress  i n  t h e  energy region from thermal t o  15 MeV. 

(from M. Kawai, NAIG) 

( i i )  The gamma-ray production c ross  sec t ions  assoc ia ted  with neutron 
induced r eac t ions  f o r  n a t u r a l  molybdenum a r e  evaluated i n  t h e  energy 
region  from thermal t o  20 MeV. The gamma-ray spectrum i n  t h e  low 
energy neutron capture is ca lcula ted  on t h e  b a s i s  of s t a t i s t i c a l  
model tak ing  i n t o  account t h e  d i s c r e t e  l e v e l s  and El ,  M 1 ,  E2 
t r a n s i t i o n s .  (from M. Mizumoto, JAERI) 

( i i i )  A s  reported by M.  Kawai i n  the  NNDEN-29, gamma-ray production 
c ross  sec t ion  f o r  A l ,  S i , ,  Ca, Fe, N i ,  Cu, Nb, Ta, Au and Pb have 
been analysed i n  t h e  energy range from 1 t o  20 MeV with t h e  spin-  
dependent and mult i -s tep evaporation model. The present  model was 
use fu l  f o r  ca l cu la t ions  of average energ ies  and production c ross  
s e c t i o n s  of secondary gamma-rays from medium weight nuc le i  i n  t h e  
neutron energy region where the  ( n , n t )  r eac t ions  a r e  dominant. 

(from Y.  Harima, TIT) 

Work about codes and da ta  f i l e s :  

( f )  A computer code GROGI-IV was developed i n  order  t o  c a l c u l a t e  
gamma-ray production c ross  sec t ion  and nucleon s p e c t r a  wi th  t h e  
mult i -s tep evaporation model taking y r a s t  l e v e l  i n t o  cons idera t ion .  
This i s  a  rev ised  vers ion  of GROGI-3 developed by Takahashi, BNL. 

(from M. Kawai, NAIG) 



( i i )  The decay da ta  f i l e  f o r  f i s s i o n  product nucl ides  (FP DECAY DATA 
FILE) has  been prepared f o r  summation ca l cu la t ion  of t h e  decay hea t  
of f i s s i o n  products.  The average energ ies  re leased  i n  8- and 
y - t r ans i t i ons  and necessary information have been arranged i n  t abu la r  
form together  wi th  t h e  est imated r e s u l t s  f o r  470 nucl ides of which 
decay d a t a  a r e  not  a v a i l a b l e  experimental ly.  This has been published 
i n  JAERI-M 9357. (from Z.  Matumoto, JAERI) 

Work Planned f o r  t h e  Near Future: 

( i )  Reevaluations of neutron nuclear  d a t a  f o r  2 4 1 ~ m  and 2 4 3 ~ m  a r e  
planned below 20 MeV. (from S. I g a r a s i ,  JAERI) 

( i i )  Reevaluation work w i l l  be made on t h e  i n e l a s t i c  s c a t t e r i n g  cross  
s e c t i o n s  of C r ,  Fe and N i  by tak ing  account of t h e  d i r e c t  process 
wi th  t h e  coupled channel o p t i c a l  model and DWBA. 

(from Y. Kikuchi, JAERI) 

S. I g a r a s i  
Nuclear Data Center 
Tokai Research Establishment 
Japan Atomic Energy Research I n s t i t u t e  
Tokai-mura, Naka-gun, Ibaraki-ken 319-11 
Japan 

May 10, 1981 




























