


LEGAL NOTICE 

Nei ther  the  Organisation f o r  Economic Co-operation and Development, any o f  i t s  
Nember Countries, o r  t h e i r  agencies, nor any person o r  organisat ion a c t i n g  
e i t h e r  on beha l f  o f  any o f  them o r  otherwise i n  the  development, compilat ion, 
p u b l i c a t i o n  o r  d i s t r i b u t i o n  o f  the in fo rmat ion  i n  t h i s  repo r t  : 

1. makes any warranty o r  representat ion, expressed o r  implied, w i t h  respect  
t o  t h e  accuracy, completeness, o r  usefulness o f  the  in fo rmat ion  which i t  
contains, o r  t h a t  the use of any information, apparatus, method, o r  process 
d isc losed may n o t  i n f r i nge  privately-owned r i g h t s ;  o r  

2. assumes any l i a b i l i t i e s  w i t h  respect t o  the use o f ,  o r  f o r  damage r e s u l t i n g  
from the use o f ,  any information, apparatus, method o r  process disclosed. 

AVERTISSEMENT 

L 'Organisat ion de Cooperation e t  de Developpement Economiques, ses pays membres, 
ou l eu rs  agences, l es  personnes ou organisat ion agissant en leurs  noms ou pour 
l e  developpement, l a  compilation, 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 -  
mation dans ce rapport  : 

1. Ne garant issent,  expressement ou impl ic i tement  n i  que l es  in fo rmat ions  
c i - j o i n t e s  sont exactes e t  complStes, n i  que l ' u t i l i s a t i o n  de ces in format ions,  
a i n s i  que des apparei ls,  m6thodes ou procgd6s d e c r i t s  ne po r ten t  pas a t t e i n t e  
2 des d r o i t s  acquis ; ou 

2. N'assument aucune responsabi l i  t 6  en ce qui  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 r e s u l t e r .  

The N.E.A. Data Bank i s  p a r t  o f  the Organisat ion f o r  Economic 
Co-operation and Development and i s  f inanced by the f o l l o w i n g  seventeen member 
countr ies : 

Austr ia ,  Belgium, Denmark, Finland, France, Germany, Greece, I t a l y ,  
Japan, the  Netherlands, Norway, Portugal,  Spain, Sweden, Switzer land, Turkey 
and the Uni ted Kingdom. 

La Banque de Oonnees de 1'AEN f a i t  p a r t i e  de l lOrgan isa t ion  de 
Cooperation e t  de Developpement Economiques e t  e s t  f inance par l e s  d ix -sept  
pays membres suivants : 

A1 lemagne, Autriche, Belgique, Danemark, Espagne, F i  nlande, France, 
GrCce, I t a l i e ,  Japon, NorvCge, Pays-Bas, Portugal, Royaurne-Uni, Suede, Suisse e t  
Turquie. 
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This Newsletter summarises evaluation ac t iv i t$  i n  the OECD area. It 
should be noted t h a t  work i n  progress and future plans c i ted  i n  this 
document may be changed without notice: consequently, the Newsletter 
should neither be quoted as  a reference i n  publications nor be l i s t e d  
i n  an abstract  journal. 

The information contained i n  this Newsletter concerns: 

1. Evaluation work on par t icu lar  nuclides; 

2. Development of codes fo r  the manipulation of data and 
for the calculation of cross sections; 

3. Publications relevant t o  the neutron data f i e ld .  

Contributions on evaluation a c t i v i t i e s  have been received from: 

Page 

FRANCE CEN, Bruysres-le-ChStel 
CEN, Cadarache 

GERMANY KFK, Karlsruhe 5 

ITALY CNEN, Bologna 6 

JAPAN Japanese Nuclear Data Committee 8 

NETHERLANDS ECN, Petten 10 

UNITED KINGDOM AEE, Winfrith 11 

UXITED STATES National Nuclear Data Center 14 

Other information included i n  this issue: 

The hXACRP ad-hoc Working Group on Evaluation 
Co-ordination. 

Brief report of the meeting on 20th November, 1980 16 

January, 1981 
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1. NEW EVALUATIONS RECENTLYCOMPLETED a), IN PROGRESS b), OR 

PLANNED IN THE NEAR FUTURE c) 

-- 
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Service de Physique ~ e u t i o n i q u e  e t  NuclCaire 

Centre dlEtudes de Bruyeres-le-ChEtel 

France 

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

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

Address : Service de Physique Neutronique e t  NuclGaire 
Centre dfEtudes de  Bruysres-le-Chztel 
B.P. no 561 
92542 Montrouge Cedex, France 

Work r ecen t ly  completed and publ ica t ions  

- Ch. LAGRANGE, "Comments on some aspects  of the  use of o p t i c a l  s t a t i s t i c a l  

model f o r  eva lua t ion  purposes", workshop on evalua t ion  methods and procedures, 

Brookhaven, 22-25 Sept .  1980 . 
- Ch. LAGRANGE, J .  LACHKAR, G. HAOUAT, R.E. sHAMU~, M.T. McELLISTREM,"Quadrupole 

moments and nucleon e x c i t a t i o n  s t r eng ths  i n  even-A Sm isotopes",  Nucl. Phys. 

A345 (1980) 193 . 
- J.P. DELAROCHE, G. HAOUAT, J. LACHKAR, Y. PATIN, J. SIGAUD, J. CHARDINE, 

"Deformations, moments and r a d i i  of 1 8 2 p 3 8 3 y 3 8 4 s 1 8 6 ~  from f a s t  neutron sca t -  

ter ing",  Phys. Rev. - C20 (Nov. 80) . 
- J. JARY, Ch. LAGRANGE, "Use of o p t i c a l  and s t a t i s t i c a l  models f o r  i n t e r p r e t i n g  

neutron cross  sec t ions  a t  0.7 MeV f o r  2 3 3 ~ ,  2 3 5 ~ ,  2 3 9 ~ ~ " ,  i n  r epor t  INDC(FR) 

41lL . 
b - Ch. LAGRANGE, 0. BERSILLON, D. MADLAND , "Evaluation of nuclear  d a t a  f o r  

2 4 1 ~ ~  i n  the neutron energy range from 10 keV t o  20 MeV", i n  r epor t  INDC (FR) 

4 1 1 ~  . 
- Ch. LAGRANGE, 0. BERSILLON, "Coupled channel o p t i c a l  model ca lcula t ions  f o r  

eva lua t ing  neutron cross  sec t ions  f o r  odd-mass ac t in ides" ,  i n  repor t  I N D C  (FR) 

41lL . 
- Ch. LAGRANGE, "On the  usefulness  of coupled channel ca l cu la t ions  f o r  ac t in ide  

nuclei" ,  i n  r epor t  INDC(FR) 41/L . 
.-L-. - 



- Phenomenological and microscopic opt ical  model analyses of low energy nucleons 

interact ion with 93Nb (Ch. LAGRANGE, A. LEJEUNE') . 
- Exact calculation of the penetrabil i ty of a two o r  three humped f i ss ion  bar r ie r  

i n  presence of damping . Application to  the f i s s ion  cross section of 2 3 1 ~ a  

(J. GUILLOT) . 
- sens i t i v i ty  of W neutron cross sections t o  target  band mixing and f l  defoma- 6 

t ion (J.P. DELAROCHE) . 
Work i n  progress 

- Coherent opt ical  and s t a t i s t i c a l  model calculations of neutron cross sections 

fo r  Gd isotopes (J.P. DELAROCHE, Ch. LAGRANGE) 

- Calculation of neutron cross sections for  some P t  isotopes (J.P. DELAROCHE) . 
-5 - Evaluation of neutron cross sections f o r  2 4 1 ~ u  i n  the energy range 10 eV - 

b 
20 MeV (0. BERSILLON, Ch. LAGRANGE, D. MADLAND ) . 

- Calculations of neutron spectra from actinide (n,xn) reactions . Applications 

to  2 3 5 ~  and 2 3 9 ~ ~  (J .  JARY) . 
- Evaluation of 2 3 1 ~ a  neutron cross sections from 10 keV to  12 MeV (J .  JARY) , 

- Evaluation of 237 ' 239~  neutron cross sections from IQ-' eV t o  20 MeV 

(C. PHILIS, J. JARY, Ch. LAGRANGE) . 
- Coherent opt ical  and s t a t i s t i c a l  model calculations of neutron cross sections 

fo r  2 3 3 ~  (J. JARY) . 
- Improvements of the interact ive nuclear data evaluation f i l e  interface and 

maintenance system SYNOPSIS (M. COLLIN, D. COTTEN) . 
- Evaluation of neutron cross sections for8 '~b and 8 7 ~ b  from IQ-' eV to  20 MeV 

(A.  PRINCE^ , G. SIMON) . 
- Evaluation of neutron cross sections and X-ray production data for  W isotopes 

b 
i n  the energy range 500 keV - 20 MeV (E. ARTHUR , C. PHILIS, A.B.  SMITH^) . 

-5 - Complete evaluation of neutron cross sections and f - ray  production from 10 

eV to  20 MeV for  '09gi (0. BERSILLON, C.A. PHILIS, N. VERGES) . 
-5 - Evaluation of neutron cross sections for  2 4 1 ~ u  i n  the energy range 10 eV - 

b 
20 MeV (0. BERSILLON, Ch. LAGRANGE, D. MADLAND ) . 



- Carrying out  of a For t ran  code f o r  generat ing multigroup Y-ray production 

cross  sec t ions  (G. SIMON, R. PERRIER, C. PHILIS) . 

Plans f o r  the  near  f u t u r e  

- Complete re-evaluat ion of I6'Trn from 1 0 - ~  eV t o  20 MeV (0. BERSILLON, C. PHILIS). 

a) Western Michigan Universi ty (USA) 

6) Los Alamos S c i e n t i f i c  Laboratory (USA) 

C) Centre de Recherches Nuclsa i res ,  Grenoble (France) 

d) Brookhaven National  Laboratory (USA) 

e )  Argonne Natinnal  Laboratory (USA) 
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S E C T I O N  D E  PHYSIQUE D E S  NEUTRONS RAPIDES 

CENTRE D'ETUDES NUCLEAIRES DE C A D A R A C H E  

N A M E S  : H. D E R R I E N ,  E.  F O R T ,  D. LAFONT, JP. D O A T  

A D D R E S S  : S e c t i o n  de P h y s i q u e  d e s  N e u t r o n s  R a p i d e s  (SPNR) 

C e n t r e  d ' E t u d e s  N u c l e a i r e s  de  C a d a r a c h e  

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

13115 - SAINT-PAUL-LEZ-DURANCE - ( F r a n c e )  

WORK RECENTLY COMPLETED : 

. I m p r o v e m e n t  o f  t h e  e v a l u a t i o n  o f  2 3 7 ~ p  f r o m  5  MeV 
t o  15  MeV (E .  FORT, JP. DOAT) 

. E v a l u a t i o n  o f  r e s o n a n c e  p a r a m e t e r s  f o r  2 3 8 ~ u  (H .  DERRIEN) 

. E v a l u a t i o n  o f  5 9 ~ o  (n,y) c r o s s - s e c t i o n  f r o m  t h e r m a l  
e n e r g y  t o  1 5  MeV (H.  DERRIEN) 

WORK I N  PROGRESS : 

. E v a l u a t i o n  o f  a  c o m p l e t e  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 ~ ~  ( H .  DERRIEN) 

. P a r t i c i p a t i o n  t o  t h e  NEANDC e x e r c i s e  t o  i n t e r c o m p a r e  
t h e  me thods  t o  d e r i v e  a v e r a g e  s p a c i n g s  (E. FORT, JP. DOAT) 

WORK PLANED F O R  THE NEAR FUTURE : 

. E v a l u a t i o n  o f  a  c o m p l e t e  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  5 8 ~ i  ( H .  DERRIEN, D. L A F O M D ) .  



KFK-KARLSRUHE 

GERMANY 

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

Address : Institut fiir Neutronenphysik und Reaktortechnik 
Kernforschungszentrum Karlsruhe 
Postfach 3640 
7500 Karlsruhe, West Germany 

Work recently completed 

- Reassessment of the relationship between shell-model, optical-model and 
R-matrix resonance states 
(F.H. FrGhner) 

- Conception of improvements to existing parameter estimation procedures by 
application of Bayes' theorem with the twofold aim ( 1 )  to include prior 
information in a mathematically sound way, (2) to take correlated data 
uncertainties properly into account. An iteration scheme for non-linear 
parameter estimation was developed and encorporated into the codes FITACS 
(curve fitting to average cross section data) and STARA (simultaneous 
strength function and level spacing estimation by statistical resonance 
analysis). 
(F.H. FrGhner) 

Work in progress 

24 1 242 243Am, 244~m in the range 0.1 - 15 MeV - Evaluation of Am, Am, 
(B. Goel. H. Jahn) 

- Assessment of available nuclear level density formulae for fission cross 
calculations 
(H. Jahn, A. Anzaldo) 

- Study of combinatorial methods for level density calculations 
(A. Anzaldo, H. Jahn) 

Work recently published 

- "New ~echniques for Multi-Level Cross Section Calculation and Fitting", 
Proc. Conf. on Evaluation Methods and Procedures, Brookhaven, Sept. 22 - 26, 
1980; also: KfK 3081 (in print) 



C.N.E.N. - DIVISIONE FISICA - LABORATORIO DATI NUCLEAR1 - Via Mazzini, 2 
40138 BOLOGNA, ITALY - tel. 307562 - telex 610167 CNENBO I 

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

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

Work recently completed and publications 

1. Theoretical Methods for Nuclear Data Evaluation. The BCS microscopic 

calculations of level density were extended to nuclei with odd number 

of neutrons andfor protons, on the basis of the single-particle level 

blocking due to unpaired nucleons. The results concerning nuclei in 

the mass range 90<A<250 were published on "I1 Nuovo Cimento", 57, 4, --  - 
427 - authors: G. Maino, E. Menapace, A. Ventura. 

2. Actinide Data. 

In the frame of IAEA research agreement no. 2114/CF, evaluations for 

cm246,247,248 have been extended to the unresolved region (up to 10 keV) 

using the average parameters from the statistical analysis of the reso- 

nances based on maximum likelihood criteria applied to the proper statis - 
tical distributions. 

In the frame of the cooperation with CEA-Cadarache and KFK-Karlsruhe the 

complete evaluation up to 15 MeV was performed for Cm 242' In addition, 

(n,nl), (n,nl ,f) , (n,2n) cross sections (including preequilibrium contri- 
butions) were estimated for U 235' Pu239 and Am241. G. Maino, T. Martinelli, 

E. Menapace, M. Motta, A. Ventura. 

Isomeric ratio of neutron radiative capture have been calculated for 

Am-241 in the keV energy range. G. Reffo, F. Fabbri 

Capture Cross Section Calculations. 

Neutron radiative capture process has been considered for Rh 
103' Nb939 

Talal, stable Kr, Se and Br isotopes, in the keV energy range. 

Complete y-ray spectra have been calculated. G. Reffo, F. Fabbri. 

Work in progress. 

Preliminary results of Fe evaluation in the whole incident neutron 56 
energy range up to 20 MeV have been obtained. E. flenapace, M. Motta, 

G.C. Panini (in cooperation with CNEN laboratories involved in integral 

experiments on Fe and their analysis) and G. Reffo, F. Fabbri. 56 



Work planned for the next future 

An activity for the evaluation of Structural Pfaterials is planned 

referring to recent differential data measurements and to the 

indications of integral experiment analyses from other CNEN labora- 

tories (and possibly external ones). 

Activity on Cross Section Data for Dosimetry is also planned. 

G. Maino, T. Martinelli, E. Menapace, M. Motta, G.C. Panini, 

M. Vaccari, A. Ventura. 



Contribution to Neutron Nuclear Data Evaluation Newsletter-29 

Japanese Nuclear Data Committee 
(Nuclear Data Center, JAERI) 

Work Recently Completed and Publications: 

(i) Neutron Nuclear Data Evaluation of Rare Isotopes of 
Thorium: 22eTh 230 , Th, 233Thand234~h 

T. Ohsawa and M. Ohta 
Memoirs of the Faculty of Engineering, 
Kyushu University, 
Vol. 40, No. 3, 149 (1980) - 

Consistent set of neutron cross sections and vp-values have been 
228 230 obtained for minor thorium isotopes Th, Th, 2 3 3 ~ h  and 234Th . Because 

no or very incomplete experimental information is available for these 
nuclei, evaluations based on semi-empirical systematic and model calculations 
are the only way to assess the nuclear data. In this work an attempt has 
been made to make use of the presently available newer information as 
much as possible. This paper describes the methods and results of evaluation 
of neutron nuclear data for 228Th, 230~h, 2 3 3 ~ h  and 234~h. 

242m 
(ii) Evaluation of Neutron Nuclear Data for Am and 2429 Am 

T. Nakagawa and S. Igarasi 
JAERI - M 8903 (1980) (in Japanese) 

242m 
Am and 

2\29 Evaluation of neutron nuclear data for Am was performed 
in the energy range of 10-S eV to 20 MeV. For z42m Am, resonance parameters 
were used up to 3.5 eV to represent the cross sections. Experimental data 
for the fission cross section were reproduced by spline functions up to 
1.5 keV, and by a semi-empirical formula up to 20 MeV. Other cross sections 
were estimated by taking account of structure of the fission cross section 
below 1.5 keV, and were calculated with the optical and statistical models 
from 1.5 keV to 20 MeV. Cross sections for the (n.211) and (n,3n) reactions 
were obtained with Pearlstein's method. Optical potential parameters were 
determined so that they might reproduce the neutron strength function and 
the compound nucleus formation cross sections suitable for the fission cross 
section calculation. For 242g~m, there are no experimental data except ther- 
mal energy. The fission and capture cross sections were assumed to be l/v 
form below 0.225 eV, and the elastic scattering cross section to be a constant. 
Above 0.225 eV, the fission cross section was estimated from that of 242m Am, 
and the (n,2nl and (n,3n) reaction cross sections were assumed to be the same 
as those of ' 2m~m. Other cross sections were calculated with the optical 
and statistical models. Angular distributions of e1ast;;tL;lly scattered neu- 

Am and 
2429 

trons were calculated with the optical model for both Am. 
Those of the inelastic scattering, (n,2n) and (n,3n) reactions were assumed 
to be isotropic in the center-of-mass system. Furthermore, Vwas given for 
both states. Present results were compiled in the ENDFIB format. 






























