


LEGAL NOTICE 

N e i t h e r  t h e  O r q a n i s a t i o n  f o r  Economic Co-operation and Cevelopment,  any o f  
i t s  bkmber c o u n t r i e s ,  o r  t h e i r  a g e n c i e s ,  nor  any person o r  o r g a n i s a t i o n  
a c t i n o  e i t h e r  on b e h a l f  of  any of  them o r  o t h e r w i s e  i n  t h e  d e v r l o p m ~ n t ,  
c o m p i l a t i o n ,  p u b l i c n t i o n  o r  d i s t . r i b u t i o n  of  t h e  i n f o r m a t i o n  i n  t h i s  r e p o r t :  

l .  Hakes any war ran ty  o r  r e p r e s e n t a t i o n ,  expressed  o r  i m p l i e d ,  w i t h  
r e s p e c t  t o  t h e  a c c u r a c y ,  comple teness ,  o r  u s e f u l n e s s  o f  t h e  i n f o r -  
mat ion whjch i t  c o n t a i n s ,  o r  t h a t  t h e  u s e  o f  any i n f o r m a t i o n ,  
a p p a r a t u s ,  method, o r  p r o c e s s  d i s c l o s e d  may n o t  i n f r i n ~ e  p r i v a t e l y  
o w n ~ d  r i q h t s ;  o r  

2 .  Assumes any l i a b i l i t i e s  wi th  r e s p e c t  t o  t h e  use  o f ,  o r  f o r  damage 
r e s u l t i n g  from t h e  use  o f ,  any i n f o r m a t i o n ,  apparat .us,  method o r  
p r o c e s s  d i s c l o s e d .  

AVERTISSEMENT 

L 'Or r j an i sa t ion  de Coopfiration e t  de  O6velopnement Economioues, s e s  pays  
Membres, ou l e u r s  agences ,  l e s  pe r sonnes  ou o r p a n i s a t i o n  a o i s s a n t  en  l e u r s  
noms ou pour l e  dPveloppement, l a  c o m p i l a t i o n ,  l a  p u b l i c a t i o n  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  c e  r a p p o r t :  

1. Ne g a r a n t . i s s e n t ,  expressement  ou i m p l i c i t e m e n t  n i  qur  l e a  informa- 
t i o n s  c i - j o i n t e s  s o n t  e x a c t ~ a  e t  complPtes ,  n i  flue l ' u t i l i s a t i o n  de  
cea  i n f o r n a t j o n a ,  a i n s i  que des  a p p a r e i l s ,  m6thodes ou proc6dxs  
d 6 c r i t s  ne p o r t e n t  pas  a t t e i n t e  d e s  d r o i t s  a c a u i s ;  ou 

2. N'asaument aucune r e s p o n s a b i l i t 6  en c e  q u i  concerne  1 ' u t . i l i s a t . i o n  
d e s  d i t e s  i n f o r m a t i o n s ,  a p p a r e i l s ,  m4thodea ou proc4dFs a i n s i  que 
l e s  cons6auences  oouvant  en  r 6 s u l t e r .  

A u s t r i a ,  Belgium, Denmark, F i n l a n d ,  F rance ,  Germany, I t a l y ,  
J a p a n ,  t h e  N e t h e r l a n d s ,  Norway, P o r t u g a l ,  S p a i n ,  Sweden ,  
S w i t z e r l a n d ,  Turkey and t h e  United Kingdom 

La Ranque de  DonnCes d e  1 ' A E N  f a i t  p a r t j e  d e  l ' f l r g a n i s a t i o n  de  Coop& 
r a t i o n  e t  de  DXveloppement Economiquea e t  e s t  f i n a n c 6 e  p a r  l e s  s e i z e  
pays  Hembres s u i v a n t s  : 

Allemagne, P u t r i c h e ,  Be lg ique ,  Danernark, Espagne,  F i n l a n d e ,  
F rance ,  I t a l i e ,  Japon,  NorvL'ge, Pays-Bas, P o r t u g a l ,  Royaume- 
Uni,  Sut-de, S u i s s e  e t  Turquie .  



NEUTRON NLICLEPR DPT4 EVALUATION NEWSLETTER 

NVDEN/34 

This Newsletter summarises eva lua t ion  a c t i v i t y  i n  rfpmbcr count r ies  and 
s ta tes  of both DECD E!uclear Energy Aaency and the Tnternat iona l  Atomic 
Energy Aflency. 

I t  should be noted t h a t  work i n  proqress and f u t u r e  p lans se t  out i n  
t h i s  Newsletter may be chancled wj thout  no t i ce :  the  b ' e w s l e t t ~ r  i s  intended 
as an in fo rmal  means o f  exchangina in fo rmat ion  between a c t l v e  evaluators,  
and should ne i the r  be quoted as o reference i n  publ icat - ions nor be l i s t e d  
i n  any abs t rac t  journa l .  

The Newsletter repo r t s :  

1. Evaluat ion work on p a r t i c u l a r  nuc l ides  
2 .  Development o f  codes f o r  nuclear  model ca l cu l? t i ons ,  and 

other  codes needed f o r  nuclear data work 
3. Pub l ica t ions  re levan t  t o  the neutron data f i e l d .  

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

Pane - 
FED. REP. OF GERMANY 
FRANCE 

GERMAN DEMOCRATIC REP. 
HUNGARY 
INDIA 
ISRAEL 
ITALY 
JAPbN 
NETHERLANDS 
ROMANIA 
UNITED KINGDOM 
USA 
USSR 

IAEA 
OECD/NEA 

KFK, Kar lsruhe 
CEN, Rruykres-le-Chatel 
CEN, Cedarache 
Technische U n i v e r s i t 3 ,  Dresden 
Kossuth U n i v e r s i t y  
Reactor Research Centre, Kalpakkam 
Soreo Nuclear Research Centre 
ENEA, Bologna 
Nuclear Data Centre, JfiERI 
ECN Pet ten  
INPR Bucharest 
AEE, W i n f r i t h  
NNDC 
FE1 Obninsk 

Nuclear Data Section, Vienna 2  1  
Data Bank, Saclay 22 

- August 19P3 - 





1. NEW EVALUATIONS RECENTLY COMPLETED A) ,  I N  PROGRESS B ) ,  OR 
PLANNED I N  THE NEAR FUTURE C)  





Contribution to NNDEN-34 

KFK KARLSRUHE 

GERCIANY 

Names : A. Anzaldo, F.H. Frohner, B. Goel, H. Jahn, B. Krieg 

Address : Institut fur Neutronenphysik und Reaktortechnik 
Kernforschungszentrum Karlsruhe 
Postfach 3640 
D-7500 Karlsruhe, West Germany 

Work recently completed 

- A review of the current status of precompound models has been completed. 
(Ref. 1). Merits and shortcomings of presently used formalisms for 
angle-integrated and double-differential emission cross sections are 
discussed and promising directions for further work indicated. 
(H. Jahn) 

- Number theory was used to derive the antisymmetrisation term in Williams' 
expression for the density of particle-hole states. In contrast to the 
various prescriptions in the literature this new result is rigorous and 
general, showing the expected symmetry in the number of particles and of 
holes. A review on the number-theoretical method in level density studies 
was given at the Brookhaven level density meeting in April(Ref. 2). 

- A fairly comprehensive review of level density estimation from resolved 
resonance parameters was presented at the level density meeting at BNL 
in April and issued as KfK report (Ref. 3). 
(F.H. Frohner) 

- A critical comparison was made between D. ~ullen's SIGMAl code for 
Doppler broadening of tabulated, linearly interpolable cross sections 
(Ref. 4) and the DOBRO code developped at KfK for calculation of Doppler 
broadened multi-level cross sections directly from resonance parameters 
(Ref. 5). The test problem involved calculation of 3-channel Reich- 
Moore cross sections for '"Pu broadened to 900 K. The CPU time 
needed was shorter and the precision higher with DOBRO, where inter- 
polation errors do not occur, than with SIGEfAl. 
(F.H. Frohner, E. Stein, B. Krieg, B. Wiegner) 

Work in progress 

- The documentation of KEDAK-4 is delayed by hospitalisation of B. Goel. 
(B. Goel, B. Krieg) 

- Number-theoretical level density formulae 
( A .  Anzaldo, H. Jehn) 

- Comparative study of precompound reaction theories 



(H.  Jahn) 

- Reevaluat ion of capture  and i n e l a s t i c  s c a t t e r i n g  of '''U i n  t h e  
unresolved resonance region 
(F.H. Frohner,  B .  Goel) 

References 

1. H.  Jahn, " C r i t i c a l  Review of Precompound Models", i n  p r i n t  

2 .  A .  Anzaldo, "Application of Number-theoretical Methods f o r  t h e  
Calcula t ion  of Nuclear Level Densi t ies" ,  Proc. IAEA Advisory Group 
Meeting on Basic and Applied Problems of Nuclear Level Dens i t i e s ,  
BNL, 11-15 Apr i l  1983 ( i n  p r i n t ) .  

3 .  F.H. Frohner,  " ~ t a t i s t i c a l  Inference  of Level Dens i t ies  from 
Resolved Resonance Parameters", r epor t  KfK 3553, August 1983, 
i n  p r i n t  a l s o  f o r  Proc. I A E A  Advisory Group Weeting on Basic and 
Applied Problems of Nuclear Level Dens i t ies ,  BNL, 11-15 Apr i l  1983 

4. D . E .  Cullen and C . R .  Weisbin, Nucl. Sc i .  Eng. 60(1976)199 

5 .  F.H. Frohner,  Proc. Conf. on Nucl. Data Eval.  fleth. and Pocedures, 
BNL 1980, BNL-NCS-51363 (1981), v o l .  I ,  p .  375, a l s o  a v a i l a b l e  as  
KfK 2388, Karlsruhe (1980) 



Service de Physique Neutronique et Nuclgaire 

Centre d'Etudes de BruyPres-le-ChBtel 

France 

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

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

Address : Service de Physique Neutronique et ~uclsaire 

Centre d'Etudes de BruyPres-le-ChBtel 

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

- Work recently completed and publications 
- "Semi-microscopic calculations of inelastic neutron scattering from heavy 

deformed nuclei" (Ch. LAGRANGE, M. GIROD), Journal of Physics "G" Nuclear 

Physics no 9 (1983) L97. 

- "On the transformation of angular scattering probabilities between reference 

systems : survey and numerical analysisV(0. BERSILLON, A. SCHETT(~), B. CAPUT) 

- "Optical potential analysis for 208~b neutron scattering at 10 MeV" 
(J.P. DELAROCHE et al.). 

- "Spin orbit potential analysis for neutron scattering from 5 4 ~ e  and 65cu,r 

(J.P. DELAROCHE et al.). 

11 - Theoretical investigation of 76'78'80'82~e spectroscopic properties deduced 

from nucleon scattering experiments" ( J .P .  DELAROCHE et al) . 

- Work in progress 
- Semi-microscopic calculations of inelastic neutron scattering from deformed 
nuclei. Studied nuclei : 

150,152 70,72,74,76Ge 
Sm, , 24~g, 28~i and 3 2 ~  

(Ch. LAGRANGE, M. GIROD) 

- Coherent optical and statistical model calculations of neutron cross sections 
for Gd isotopes (J.P. DELAROCHE, Ch. LAGRANGE). 

- Calculation of neutron cross sections for some Pt isotopes (J.P. DELAROCHE). 



-5 
- Complete reevaluation of 16'Tm from 10 eV to 20 MeV (E.D. ARTHUR'~), M. COLLIN, 

D. GARDNER'~), M. GARDNER'~), P. NAGEL"), C. PHILIS, P.G. YOUNG (1)) 

- Semi-microscopic optical potential analysis within the actinide region 
(Ch. LAGRANGE) . 

- Calcul prgcis de l'angle moyen de diffusion, du dgcrgment logarithmique et de 
son carr6 moyen (0. BERSILLON, B. CAPUT). 

( 1 )  LANL (USA) 

(2) OECD (Paris) 

(3) Collaborateur Temporaire Etranger 

(4) LLNL (USA) 



CONTRIBUTION TO NNDEN-34 

Service de Physique de Contr8le et dU1nstrumentation 

Centre dlEtudes Nucleaires de CADARACHE 

Names : H. DERRIEN, E. FORT, P. LONG 

Address : DRNR/SPCI/LEPh 

Centre dlEtudes Nucleaires de CADARACHE 

Bofte Postale nol 

13115 SAINT PAUL LEZ DURANCE (FRANCE) 

Work recently completed : 

- Least square shape analysis of JAERI 2 3 8 ~  transmis- 
sion data in the energy range 3.8 KeV to 4 KeV 

(H.DERRIEN for NEANDC task force for 2 3 8 ~  problems) 

Work in progress : 

- Evaluation of 2 3 9 ~ ~  cross sections in the thermal 

resolved and unresolved regions ( H. DERRIEN, P. LONG) 

- Continuinq action on reevaluation of 2 3 5 ~ ,  2 3 8 ~  and - 
2 3 9 ~ ~  from (n, 2n) threshold to 16 MeV (E. FORT) 

- 5 - 



Work p laned  f o r  t h e  near  f u t u r e  : 

- Reevaluat ion of n a t u r a l  n i c k e l  c r o s s  s e c t i o n s  

i n  t h e  resonance r eg ion ,  t a k i n g  i n t o  account t h e  

ORNL exper imental  r e s u l t s  f o r  6 0 ~ i  (1) (H.  DERRIEN) . 

- Evalua t ion  of 2 4 0 ~ ~  from unresolved resonance 

r eg ion  (OM c a l c u l a t i o n s )  t o  1 6  MeV (E.  FORT) 

(1) C.M. PEREY e t  a l ,  ORNL - 5893 
- 6 -  



GERMAN DEMOCRATIC REPUBLIC 

Name : D. Hermsdorf, H. Kalka, D. See l ige r  

Address: Technische Un ive r s i t s t  Dresden 
Sektion Physik 
Mommsenstr. 1 3  
DDR-8027 Dresden 

Work r e c e n t l y  completed: 

FORTRAN Code AMAPRE f o r  c a l c u l a t i o n  of angular  dependence of 
neutron i n e l a s t i c  s c a t t e r i n g  i n  t h e  frame of t h e  Generalized 
Exciton Model. 
AMAPRE combines t h e  computer codes AMALTHE and PREANG [ l ]  

Recent pub l i ca t ions  ( a v a i l a b l e  on r eques t ) :  

[ l ]  H. Kalka, diploma work; TU Dresden, 1983, unpublished. 

Work i n  progress:  

Evaluat ion of double d i f f e r e n t i a l  c r o s s  s e c t i o n s  f o r  neutron 
i n e l a s t i c  s c a t t e r i n g  on Pb from threshold  t o  20 MeV. 

Supporting measurements a t  14  MeV. 

Evaluat ion of  neutron d a t a  f o r  s i l i c o n :  The da ta  a r e  p resen t ly  
checked wi th  t h e  code FIZCON. 

Recent Reports a v a i l a b l e  from t h e  IAEA Nuclear Data Sect ion:  

INDC(GDR)-20: D. Hermsdorf, Descr ip t ion  of t h e  Evaluated 
Neutron Nuclear Data F i l e  2015 f o r  S i l i c o n  of t h e  SOKRATOR 
Library..  

INDC(GDR)-22: D. Hermsdorf, Consistent  I n t e r p r e t a t i o n  of 
Neutron-Induced Charged P a r t i c l e  Emission i n  S i l i con .  

I 



HUNGARY 

INSTITUTE OF EXPEKlMENTAL PHYSICS 
KOSSUTH LAJOS UNIVERSITY, DEBRECEN 

Name : - S. Daroczy, P. Raics, J. Csikai 

Address: Institute of Experimental Physics 
Kossuth Lajos University 
Bem Ter 18/c 
H-4026 Debrecen, P.O. Box 105 

Cooperation with: 

N.V. Kornilov, O.A. Salnikov, FE1 Obninsk, USSR 

Work in progress: 

Evaluation of the Th-232(n,2n) reaction based on experiments 
at the tandem generator of the FE1 Obninsk. 

Evaluation of (n,t) cross-sections (see NNDEN/33 p.25) 
continuing. 



REACTOR RESEARCH CENTRE KALPAKKAM, INDIA 

Names : S. Ganesan, M.M. Ramanadhan, V. Gopalakrishnan - 

Address: Fast Reactor Group 
Reactor Research Centre 
Kalpakkam 603 102 
Tamil Nadu, India 

Work recently completed 
(S. Ganesan, M.M. Ramanadhan and V. Gopalakrishnan) 

- Generation and Testing of a non-adjusted RRC 1983 ENDFIB 
Based Multigroup Cross Section Set for Fast Reactor 
Applications. 

- Analysis of ZPR-9-Assembly 31, an Advanced Carbide Fueled 
Fast Reactor Benchmark Assembly. 

- A detailed comparison of reactionwise and groupwise 
multigroup cross sections of RRC ENDFIB-IV Based non-adjusted 
set with the 1969 Adjusted French set for 

. 

7-39pu, 240~u, 241~u, 242~u, 235~, 238~, Fe, Cr, 
Ni, C, 0, MO, Na, Mn, A1 and Si. 

Work in progress: 

- Participation in IAEA code verification Project 
(S. Ganesan and M.M. Ramanadhan) 

- Generation of broad group errors and their correlation matrix 
for total reaction cross section in 238~ starting from the 
fine group values provided by recent ANL(USA) evaluation (S. 
Ganesan and V. Gopalakrishnan) 

- Further improvements in the nuclear data processing code 
system RAMBHA (V. Gopalakrishnan) 



ISRAEL 

Names: M. Caner, Y. Bartal, S. Yiftah 

Address: Soreq Nuclear Research Center 

Yavne 70600 

Israel 

Work recently completed: 

Caner, M. and Yiftah S., "Curium-244 neutron data evaluation", 

U-1353 (1979) 

Caner, M. Bartal, Y., and Yiftah S., "Curium-246 neutron data evaluation" 

IA-1358 (1980). 

Caner, M., "Area analysis of underdetermined neutron resonance data". 

Ann. Nucl. Energy - 7, 403 (1980). 
Caner, M. and Yiftah S., "Curium-248 neutron data evaluation". 

IA-1383 (1983). 

Work in progress 

Plutonium-242 neutron data evaluation. 

Data flles for Cm-244, 246, 248 in KEDAK format avdilable as  

INDL/A file 3. 



E.N.E.A.  - Centro Ricerche Energia "Ezio Clementel" 

Label-atorio Dati Nucleari e Codici - TIB/FICS - Via Mazzini, 2 - 
40138 Bologna, I t a l y  
tel. 051-498111 - te lex 511578 ENEABO I - 

!<nmcs: V .  Benzi, F. Fabbr i ,  G .  Mainc, E. Menapace, G.C. Panin i ,  

G .  Reffo, M. R o s e t t i ,  M. Vaccar i ,  A. Ventura. 

!brtbiicati.ons -- 

l )  (;. I:cifo, "Limits and v a l i d i t y  of t h e  phenomenological Gi lber t -  

C.~iiicron l e v e l  d e n s i t y  approacht', presented t o  IAEA Adv. Meet., 

i;rookhaven (USA), Apr i l  11-15, 1983. 

2 )  I:. Maino, E. Menapace, "Nilsson-BCS microscopic approach t o  t h e  

d e s c r i p t i o n  of l e v e l  d e n s i t y  and r e l a t e d  phenomenological parameters", 

presented t o  IAEA Adv. Meet., Brookhaven (USA), Apr i l  11-15, 1983. 

3) F .  Fabbri ,  G .  Reffo e t  a l . ,  "The isomeric  r a t i o  i n  thermal and f a s t  

neutron c a p t u r e  of Am-241n, NSE 80, 630 ( 1  982). - 

4 )  PI. R o s e t t i ,  " ~ a l c o l i  d i  model10 o t t i c o  n e l l a  reg ione  d e g l i  A t t in id i " ,  

i ! l ternal  r e p o r t  TIB/FICS/DACO(~~) 13. 

5) Pf. Vaccari,  "&a preparazione d i  l i b r e r i e  d i  d a t i  va1utat . i  mediante 

il s is tema d i  c o d i c i  SYSMF", i n t e r n a l  r e p o r t  TIB/FICS/DAC0(83)3. 

Work i n  progress  o r  r e c e n t l y  completed 
---W 

-, - Fh6.ioiz phoduct crt06A ~ ~ c t i o r 1 . 5 .  2 )  Model c a l c u l a t i o n s  of U. f o r  t h e  
n.y 

fol lowing i so topes :  (76-78-79-80)Se, (79-81)Br, (78-79-80-81-82-83-84)Kr 

i n  t h e  energy range 1 KeV-1 MeV, (128-129-130-131-132-134)Xe i n  t h e  

:nergy range  1 KeV-200 KeV and (1 47-1 48-149-150-151)Sm and ( 1 4 7 - 1 4 8 ) ~ ~ ~  

79 i n  tlie range 1 KeV-100 KeV. I s o m e r i c  r a t i o s  c a l c u l a t i o n s  f o r  Se. 

i i )  Model c a l c u l a t i o n s  oE U a $ 0  0 i n  t h e  energy range n,Y n , n  n e l  t o t  . . 
i KcV-4 NeV f o r  9 3 ~ b ,  lo3Rh, 181~a,  1 9 7 ~ ~ .  .Tota l  y r a y  s p e c t r a  c a l c u l a t e d ,  

is0mcri.c r a t i o s  f o r  a given f o r  Nb, Rh and Tataverage y r a y  mult i -  
n  .v 



- Ac t i vude .  cnoon oeot iont, .  Theoretical estimate was performed for 

isomeric ratio of 241Am neutron capture in thermal and fast energy 

rcgl ens. 

Optical model calculations in actinide region were performed for sake 

of comparison of different deformed optical potentials proposed in the 

recent literature. 

- L e w d  deit&Ltg u.Limate don neLLttion data c d c u R ~ o i 2 6 .  Improved 

Nilsson-BCS calculation, with rigorous blocking approach for odd 

systems, were fitted by very simple phenomenological formula in Fission 

Product and Actinide mass regions. 
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Japanese Nuclear Data Committee 
(Nuclear Data Center,  JAERI) 

Work Recently Completed and Publ ica t ions :  

( i )  Calcula t ion  of Gamma-Ray Production Cross Sect ions a t  t h e  Neutron 
Energies of 1-20 MeV 

Hideo KITAZAWA, Yoshiko HARIMA, Masayoshi KAWAI, Hisao YAMAKOSHI, 
Yuji  SANO, and Tsuguyuki KOBAYASHI 

J. Nucl. Sci .  Technol., Vol. 20, No. 4, pp. 273-285 (1983) 

Gam~~a-ray production c r o s s  s e c t i o n s  and spec t r a  of A l ,  S i ,  Ca, Fe, M i ,  Cu, 
Nb, Ta, Au, and Pb have been obtained a t  the  neutron energ ies  of 1-20 MeV, using 
a spin-dependent mul t i - s tep  evaporat ion model. Calcula t ions  inc lude  d ipole  and 
quadrupole t r a n s i t i o n  without t h e  d i s t i n c t i o n  between e l e c t r i c  and magnetic 
process,  and take e x p l i c i t  account of t h e  r o l e  of y r a s t  l e v e l s .  The e f f e c t s  of 
t h e  y r a s t  l e v e l s  and gamma-ray s t r e n g t h  funct ion  upon gamma-ray production a r e  
a l s o  inves t iga t ed  i n  r e l a t i o n  t o  p a r t i c l e  emission. A t  t h e  inc iden t  neutron 
energ ies  where (n,n 'y)  andlor  (n,2ny) r eac t ions  a r e  dominant, t h e  present  model 
is shown t o  be ab le  t o  p red ic t  t h e  production of secondary gamma-rays (<9.0 MeV) 
from medium-heavy t o  heavy n u c l e i  with reasonable accuracy. 

( i i )  Evaluat ion of Neutron Nuclear Data f o r  Uranium-233 
Norio ASANO, Hiroyuki MATSUNOBU and Yasuyuki KIKUCHI  

J .  Nucl. Sci .  Technol., Vol. 19, No. 12, pp. 1037-1053 (1982) 

Evaluat ion has been made f o r  t h e  neutron nuclear  da t a  of 2 3 3 ~  i n  t h e  energy 
range from 1 0 - ~  eV t o  20 MeV. Evaluated q u a n t i t i e s  a r e  t h e  t o t a l ,  f i s s i o n ,  
cap tu re ,  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) and (n,3n) r e a c t i o n  c ross  
s e c t i o n s  a s  wel l  a s  t h e  resonance parameters.  The average numbers of prompt and 
delayed neutrons per f i s s i o n  have a l s o  been evaluated.  The p resen t ly  evaluated 
f i s s i o n  c r o s s  sec t ion  i s  considerably lower than t h a t  of ENDFIB-IV between 10 
and 50 keV. 

( i i i )  Evaluat ion of Neutron Nuclear Data f o r  241Am and 243Am 
Yasuyuki KIKUCHI  

(JAERI-M 82-096 (1982)) 

Neutron nuclear  da ta  of 241Am and 243Am were evaluated f o r  JENDL-2. 
Evaluated q u a n t i t i e s  a r e  t h e  t o t a l ,  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 ,  f i s s i o n ,  
cap tu re ,  (n ,2n) ,  (n,3n) and (n,4n) r eac t ion  c ross  sec t ions ,  t h e  resolved and 
unresolved resonance parameters,  t h e  angular  o r  energy d i s t r i b u t i o n  of t h e  
emit ted neutrons,  and t h e  average number of neutrons emit ted per f i s s i o n .  The 
f i s s i o n  c r o s s  s e c t i o n  was evaluated on t h e  b a s i s  of newly measured da ta ,  and 
lower va lues  than JENDL-1 were given i n  t h e  subthreshold energy region. The 
r e l i a b i l i t y  of t h e  c a l c u l a t i o n  parameters a r e  a l s o  much improved, because 
experimental  da t a  became a v a i l a b l e  f o r  t h e  t o t a l  and capture  c ross  sec t ions  of 
241Am i n  t h e  high energy region .  



( i v )  Evaluat ion of Neutron Nuclear Data f o r  Deuterium 
Ke i i ch i  SHIBATA, Tsutomu NARITA and S i n - i t i  IGARASI 

(JAERI-M 83-006 (1983)) 

Evaluat ion of neutron nuclear  da ta  f o r  2~ has been performed i n  t h e  neutron 
energy region  from 1 0 - ~  eV t o  20 MeV. The evaluated q u a n t i t i e s  a r e  t h e  t o t a l ,  
e l a s t i c  s c a t t e r i n g ,  cap tu re  and (n,2n) r e a c t i o n  c ross  sec t ions ,  the  angular  
d i s t r i b u t i o n  f o r  t h e  e l a s t i c  s c a t t e r i n g  and the  double-d i f fe rent ia l  c ros s  
sec t ion  f o r  t h e  (n,2n) r eac t ion .  Theore t ica l  c a l c u l a t i o n s  were done of t h e  
e l a s t i c  angular d i s t r i b u t i o n  and t h e  neutron spectrum from t h e  (n,2n) r eac t ion  
on t h e  b a s i s  of t h e  Faddeev equation. 

Work i n  Progress: 

( i )  Evaluat ion of neutron nuclear  da ta  f o r  12c i s  i n  progress  i n  t h e  energy 
region  from 1 0 - ~  eV t o  20 MeV. The t o t a l  c r o s s  sec t ion  below t h e  threshold 
energy of t h e  i n e l a s t i c  s c a t t e r i n g  is  ca lcu la t ed  on t h e  b a s i s  of t h e  R-matrix 
theory. Three d i s c r e t e  l e v e l s  a r e  taken i n t o  cons idera t ion  f o r  t h e  i n e l a s t i c  
s c a t t e r i n g .  

(from K.  Shibata ,  JAERI) 

( i i )  The i n e l a s t i c  s c a t t e r i n g  c ross  s e c t i o n  of s t r u c t u r a l  m a t e r i a l s  a r e  
ca l cu la t ed  wi th  t h e  coupled channel o p t i c a l  model and DWBA. 

(from Y. Kikuchi, JAERI) 

( i i i )  Neutron nuclear  d a t a  of 2 4 6 ~ m  and 2 4 7 ~ m  a r e  evaluated.  Evaluated 
q u a n t i t i e s  a r e  t h e  t o t a l ,  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 ,  f i s s i o n ,  capture,  
(n ,2n) ,  (n,3n) and (n,4n) r e a c t i o n  c ross  sec t ions ,  the  resolved and unresolved 
resonance parameters,  t h e  angular  and energy d i s t r i b u t i o n s  of t h e  emit ted 
neutrons,  and t h e  average number of neutrons emitted per f i s s i o n .  

(from Y .  Kikuchi, JAERI) 

Work Planned f o r  t h e  Near Future: 

( i )  Evaluat ion of 2 4 8 ~ m  and 2 4 9 ~ m  nuclear  da t a  is planned below 20 MeV. 
(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 319-1 i 
Japan 

May 20, 1983 
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ECN-Petten - The Netherlands 
1. Names 

H. Gruppelaar, H.A.J. van der Kamp, C. Costa, R.J. Heijboer and D. Nierop, 
Netherlands Energy Research Foundation (ECN), P.O. Box 1 ,  1755 ZG Petten, 
The Netherlands. 
Telephone: 02246-6262, telex 57211 reacp nl. 

2. Recent publications and preprints (available upon request) 

1 1 1  H. Gruppelaar, Status of recent fast capture cross section evaluations 
for important fission product nuclides, Proc. of the NEANDCINEACW 
specialists1 Mtg. on Fast-neutron capture cross sections, Argonne, 
April 1982, NEANDC(US)-~I~/L(I~~~) p.473. 

121 H. Gruppelaar and H.A.J. van der Kamp, Evaluation of activation cross 
sections of corrosion products, cover-gas nuclides and other nuclides 
in the primary cooling circuit of a fast power reactor, Proc. of the 
Int. Conf. on Nuclear Data for Science and Technology, Antwerp, Sept. 
1982, Reidel Publ. CO (1983) p.643. 

131 H. Gruppelaar, C. Costa, D. Nierop and J.M. Akkermans, Calculation and 
processing of continuum particle-emission spectra and angular distri- 
butions, ibid., p.537. 

141 C. Costa, H. Gruppelaar and J.M. Akkermans, Energy dependence of 
preequilibrium angular distributions, Lett. a1 Nuovo Cim. 36 (1983) 431. 

151 C. Costa, H. Gruppelaar and J.M. Akkermans, Angle-energy correlated 
model of preequilibrium angular distributions, submitted for publication 
in Phys. Rev. C; ECN-82-172. 

161 J.M. Akkermans, Random-walk model of precompound decay 11: Stochastic 
uncertainties in the lifetimes and cross-sections, accepted for 
publication in Z. Phys. A; ECN-83-028. 

17 1 H. Gruppelaar, Level density in unified preequilibrium and equilibrium 
models, IAEA Advisory Group Meeting on Basic and Applied Problems on 
Nuclear Level Densities, Brookhaven, April 1983; ECN-83-064. 

181 H. Gruppelaar, H.A.J. van der Kamp (ECN) and P. Nagel (NEA), Inter- 
national Nuclear Model Code Comparison on Pre-Equilibrium Effects, 
NEANDC-177U, NEA Data Bank, Gif-sur-Yvette, France, April 1983. 

3. Work recently completed 

. Revision of 40~r and 64211 neutron cross sections. . Group cross sections (26 group structure) for natural Argon. 

. Preequilibrium models: see Refs. 16-81. 
4. Work in progress 

. Revision of neutron-emission cross sections for 204,206,207,208pb. 

. Re-analysis of integral data for fission-product nuclei. 
5. Work planned for the near future 

. Continuation of efforts in evaluation and adjustment of capture cross 
sections for about 15 fission-product nuclides (RCN-3 evaluation; JEF). 

. Evaluation of neutron cross sections for structural materials (JEF). 

. Evaluation of neutron cross sections for fusion-design studies (EC). 
6. Computer codes 

Improvemenrs to the P M G  code system for the calculation of multi- 
particle precompound and compound continuum emission have been achieved, 
see Refs. 13-7 1 . - 15 - 



ROMANIA 

Name : G. Vas i l i u  

Address: I n s t i t u t e  of Nuclear Power Reactors 
P.O. Box MG-4 
R-7000 Bucharest Magurele 

Work r e c e n t l y  completed: 

The fol lowing evalua t ions  have been s i g n i f i c a n t l y  rev ised  f o r  
s e v e r a l  r eac t ions :  

Th-232: This  work was previously published i n  r e p o r t  
INDC(RUM)-10, May 1980, with da ta  a v a i l a b l e  a s  
INDL/A-9990. The revised  da ta  w i l l  be a v a i l a b l e  i n  
ENDFIB-5 format a s  INDL-9090. 

PA-233: This work was previously published i n  r epor t  
INDC(R0M)-12, Ju ly  1980, with d a t a  ' ava i l ab le  a s  
INDL/A-9993. The revised  da ta  w i l l  be a v a i l a b l e  i n  
ENDFIB-5 format a s  INDL-9193. 
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J.L. ROWLANDS 
AEE WINFRITH, UNITED KINGDOM 

WORK IN  PROGRESS 

(A) ACTIVATION PRODUCT DECAY DATA 

Decay data f o r  60 nuc l ides  have been evaluated, and are being converted f o r  
ENDF/@-V format f o r  i n c l u s i o n  i n  the  new UYPADD-2 l i b r a r y ,  which w i l l  
even tua l l y  conta ln  data f o r  41C nucl ides.  A note descr ib ing  t h e  work has 
been publ ished (a  L. N icho ls  INST J Appl ied Radiat. I s o t .  34, 1249). 

(8 )  FISSION YIELD EVALUATIGNS 
. . 

The l a s t  eva lua t ion  made by  E.A.C. Crouch before h i s  re t i rement  i s  being 
documented, and h i s  b i b l i o g r a p h i e s  and processing codes are  being implem- 
ented a t  W i n f r i t h .  I t  i s  planned t o  c a r r y  ou t  a programme o f  work t o  update 
these evaluat ions.  

(C) RESONANCE PARAMETER PROCESSING CODE SIGAR 7 

This code has been l i n k e d  i n t o  t h e  NJOY system. The automatic p o i n t  selec- 
t i o n  scheme produces data on a mesh f o r  which a cubic s p l i n e  f i t  i s  used t o  
i n t e r p o l a t e .  A r o u t i n e  t o  generate data s u i t a b l e  f o r  L in -L in  i n t e r p o l a t i o n  
has been added. 



U.S.A. CONTRIBUTION TO NNDEN-34 
VIA THE NATIONAL NUCLEAR DATA CENTER 

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

ANL-83-4 1983 
"Proceedings o f  t h e  NEANDCINEACRP S p e c i a l i s t ' s  Mee t ing  on F a s t  Neut ron 
C a ~ t u r e  Cross-Sect ion."  Arqonne N a t i o n a l  Labora to ry ,  A p r i l  20-23, 1982. - -  . 
A. 'B. Smith, W.P. ~ o e n i t z . -  

ANLINDM-62 November 1981 
"Covar iance M a t r i c e s  and A p p l i c a t i o n s  t o  t h e  F i e l d  o f  N u c l e a r  Data." 
D.L. Smith. 

ANLINDM-69 December 1982 
" F a s t  Neu t ron  S c a t t e r i n g  Cross-Sect ions o f  E lementa l  Zi rconium." 
A.B. Smith and P.T. Guenther. 

ANLfNDM-72 J u l y  1982 
" F a s t  Neu t ron  S c a t t e r i n g  f r o m  Elementa l  Cadmi um." A.B. S m i t h  and 
P.T. Guenther. 

ANDINDM-74 December 19p5 
" E v a l u a t i o n  o f  t h e  8~ Neut ron T o t a l  Cross-Sect ion."  A. B. Smith, 
W. P. P o e n i t z  and R. Howerton. 

ANLINDM-75 September 1981 
"Neut ron T o t a l  and S c a t t e r i n g  Cross-Sect ions o f  E lementa l  Antimony." 
A.B. Smith, P.T. Guenther and J.F. Whalen. 

ANLINDM-76 November 1982 
" S c a t t e r i n g  o f  F a s t  Neut rons f r o m  Elementa l  Molybdenum." A.B. Smi th  and 
P.T. Guenther. 

ANLINDM-77 November 1982 
"A Least-Squares Method f o r  D e r i v i n g  R e a c t i o n  Di f f e r e n t i a l  C ross -Sec t ion  
I n f o r m a t i o n  f rom Measurements Performed i n  D i v e r s e  Neutron F i e l d . "  
D.L. Smith. 

ANLINDM-78 November 1982 
" F a s t  Neut ron T o t a l  and E l a s t i c  S c a t t e r i n g  Cross-Sect ions o f  E lementa l  
Indium." A.B. Smith, P.T. Guenther, and J.F. Whalen. 

BNLINCS-51619 October  1982 
"ENDFIB-V Cross-Sect ion Measurement Standards." A.D. C a r l s o n  and  
M.R. Bhat. 

ORNLfTM-8290 September 1982 
"Eva lua ted  Neutron-Induced Cross-Sect ions f o r  4 0 ~ a  f r o m  20 t o  40 MeV." 
D.M. H e t r i c k ,  C.Y. Fu, and D.C. Larson. 



EVALUATION RECENTLY COMPILED OR I N  PROGRESS 

M a t e r i a l  L a b o r a t o r y  S t a t u s  

3~ LANL 

I l~ LANL 

Completed R e v i s i o n  2 ENDFIB-V 

Planned f o r  ENDFIB-V1 

Na ORNL Completed R e v i s i o n  2 ENDFIB-V 

CO BNL 

85,87Rb BNL 

107,109A9 BNL 

Eu BNL 

181  ,18ZTa HEDL 

P b ORNL 

' 23ZTh ORNL 

233pa BNL 

233,234,236" BNL 

235,238" ORNL 

NP HEDL 

2 3 8 ~ u  HEDL 

2 3 9 ~ u  LANL 

240,24lPu ORNL 

2 4 2 ~ u  BNL 

41~m BNL 

2 4 3 ~ m  HEDL 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

Completed R e v i s i o n  2 ENDFIB-V 

2 4 4 ~ m  BNL Completed R e v i s i o n  2 ENDFIB-V 

Norman E. Holden 
N a t i o n a l  Nuc lear  Data  Cen te r  
Brookhaven N a t i o n a l  L a b o r a t o r y  
Upton, New York 11973 
June 1983 



U.S.S.R. 

Name S : V.V. Vozjakov, V.M. Bychkov, V.P. Lunev, V.I. Popov - 

Address: Fiziko-Energeticheskij Institut 
Obninsk, Kaluga Region 
U.S.S.R. 

Recent publication: 

Jadernye Konstanty 4 (48) 1982 p. 44-53 = INDC(CCP)-196, in 
Russian. 

Evaluation of chromium neutron inelastic scattering 
cross-sections. 

Abstract: 

Re-evaluation was made for nuclear levels excitation function, 
non-elastic and inelastic cross-sections of natural chromium. 
Evaluation was based on last experimental data, theoretical 
calculations and previous evaluated cross-sections of reactions 
(n,p), (n,pn), (n,alfa), (n,2n). Evaluated cross-sections are 
compared with ENDFIB-V cross-sections. The data obtained are 
entered in the Soviet evaluated data library in ENDFIB format. 
(16  figures) 



IAEA Nuclear Data Section 

P.O. Box 100, A-1400 Vienna, Austria 

Tel: 2360-1710 Telex: 1-12645 

Names: D.E. Cullen, H.D. Lemmel, P.K. McLaughlin, K. Okamoto, - 
V.G. Pronyaev, 0. Schwerer 

Work in progress: 

1. The 1983 version of the IAEA Evaluated Nuclear Data Library INDL is 
being prepared containing revisions to evaluations included in the 
1982 version and some new evaluations. The library consists of: 

INDLIV - various evaluations 

INDLIA - actinides 

IRDF - the International Reactor Dosimetry File 
INDLIF - for INTOR fusion neutronics calculations 

INDLfF-83 was released; it is documented in IAEA-NDS-57. The 1983 
version is a collection of 23 materials required for INTOR as 
retrieved from ENDFIB-4 and -5 and from ENDL-78, converted to 
ENDF/B-5 format. In addition to the basic file, a RECENT output 
version ("INDL/F-83-R") is available. 

2. A Consultants' Meeting was held in Smolenice, Czechoslovakia, 28 
March - l April 1983 on 

(1) the U-235 Fast Fission Cross-Section, and 
(2) the Cf-252 Fission Neutron Spectrum. 

The papers and conclusions will be published as an INDC report. The 
evaluation of the new experimental data will lead to improved 
accuracy for these standard data. 

3. The verification of neutron cross-section processing codes will be 
continued. The project was outlined in a paper presented at the 
Sixth International Conference on Radiation Shielding, Tokyo, Japan, 
16-20 May 1983, by D.E. Cullen (IAEA), N.M. Greene (ORNL), A. 
Hasegawa (JAERI), E. Sartori (OECD/NEA), G.C. Panini (ENEA Bologna). 



NEA Opts Rank 

J o i n t  Eva lua ted  F i l e  p r o j e c t  (JEF) 

The f i l e  now (Auoust 19P3) c o n t a i n s  d a t a  f o r  about 29C i s o t o p e s  nnd 
e lements .  Benchmark t e s t i n g  was he ld  up f o r  a t ime u n t i l  t h e  r e s u l t s  o f  
t h e  f i r s t  IAEA benchmark on n u c l e a r  d a t a  p r o c e s s i n ?  codes  were known, but. 
work now c o n t i n u e s  i n  p a r a l l e l  on t h e  zero-dimensional  KFK benchmark s e h  
and t h e  one-dimensional  t e s t s  proposed by t h e  S c i e n t i f i c  Coord ina t ing  Group 
a t  its meet ing i n  May t h i s  y e a r .  I t  is t o o  e a r l y  t o  make a ve ry  c l e a r  , 
2 

s t a t e m e n t  about  t h e  q u a l i t y  o f  t h e  6 a t a  chosen;  however, no s e r i o u s  e r r o r s  
i n  t h e  d a t a  o r  i n  t h e  format of  t h e  f i l e s  have y e t  been d i s c o v e r e d .  

Seventy-one group c r o s s - s e c t i o n s  f o r  t e n  m a t e r i a l s  were p r ~ p a r e d  
d u r i n g  June 19P3 a t  Harwel l ,  f o r  use  i n  t h e  one-dimensional  benchmarks. 

Nuclear Model Codes benchmarks 

A d e t a i l e d  s t a t u s  r e p o r t  on t h e  S p h e r i c a l  Q p t i c a l  Model and S t a t i s t i -  
c a l  Model s t u d y  was c i r c u l a t e d  t o  a l l  p a r t . i c i p a n t s  i n  0ct.ober 19f32, and 
c o n s i d e r a b l e  feedback o f  comments and new c a l c u l a t i o n s  was r e c e i v e d  from 
u s e r s .  Product.ion of  t h e  f i n a l  r e p o r t  on t h i s  s t u d y  and codes  (which w i l l  
a l s o  i n c l u d e  some new m a t e r i a l  r e c e i v e d  s i n c e  t h e  Apri l  1 9 F l  p r e l i m i n a r y  
r e p o r t )  h a s  been delayed by p r e s s u r e  o f  ot.her work. E f f o r t  h a s  been 
a l l o t t e d  f o r  u r g e n t  p r e p a r a t i o n  of  t h e  f i n a l  r e p o r t  on t h e s e  s t u d i e s  i n  t h e  
autumn of  t h i s  yea r .  

The t h i r d  e x e r c i s e ,  on P r e - e a u i l i b r i u m  E f f e c t s ,  is now w e l l  under way, 
and t h e r e  were a very  good number o f  r e q u e s t s  f o r  t h e  s p e c i f i c a t i o n  docu- 
ment NEAFIDC-177U ( A p r i l  19R3).  The d e a d l i n e  f o r  r e c e i p t  o f  s o l ' u t i o n s  a t  
t h e  Data Eank is 1st November, 1983. 






