


LEGAL NOTICE 

Nei ther  t h e  Organisat ion f o r  Economic Co-operation and Development, any o f  
i t s  Member count r ies ,  o r  t h e i r  agencies, nor any person or  o rgan isa t i on .  
a c t i n g  e i t h e r  on beha l f  o f  any o f  them or  otherwise i n  t h e  development, 
compi lat ion,  p u b l i c a t i o n  or  d i s t r i b u t i o n  o f  the  i n fo rma t ion  i n  t h i s  repo r t :  

1. Makes any warranty o r  representat ion,  expressed or  impl ied,  w i t h  res -  
pect  t o  the  accuracy, completeness, o r  usefu lness of t h e  i n f o r m a t i o n  
which i t  contains, o r  t h a t  the  use o f  any in fo rmat ion ,  apparatus, 
method, o r  process disclosed may no t  I n f r i n g e  privately-owned r i g h t s ;  
o r  

2. Assumes any l l a b i l l t i e s  w i t h  respect  t o  t h e  use o f ,  o r  f o r  damage 
r e s u l t l n q  from the  use o f ,  any in format ion,  apparatus, method o r  
process disclosed. 

AVERTISSEMENT 

L 'P rgan isa t i on  de Coopkration e t  de D6veloppement Economiques, ses pays 
Membres, ou l e u r s  agences, l e s  personnes ou o rgan isa t i on  agissant  en l e u r s  
noms ou pour l e  dkveloppement, l a  compi lat ion,  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 e t i o n  dans ce rapport .  

1. Ne garant issent ,  express6ment ou imp l ic i tement  n i  que l e s  i n f o r m a t i o n s  
c i - j s i n t e s  sont exactes e t  compllttes, n i  que l ' u t l l l s a t i o n  de ces 
in fo rmat ion? a i n s i  que des appare i l s ,  mkthodes ou proc6dkfi d 6 c r i t s  ne 
p o r t e n t  pas a t t e i n t e  & des d r o i t s  ecquis; ou 

2. N'assument aucune responsab i l i t 6  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 ,  mkthodes ou proc6d6 s a i n s i  que l e s  
conskquences pouvant en r k s u l t e r .  P 

The NEA Data Bank i s  p a r t  o f  t h e  Orqanisat 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  s i x teen  Member count r ies :  

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

La Banque de Donn6es de l1AEN f a i t  p a r t i e  de l l O r g a n i s a t i o n  
de C o o p e r a t i o n  e t  de  DQveloppement Economlques e t  e s t  
f i n a n c b p a r  l e s  seize pays Membres suivants : 

h 

Allemagne, A u t r i c h e ,  Be lg ique ,  Danernark, Espagne, 
F i n l a n d e ,  France,  I t a l i e ,  Japon, NorvBge, Pays-Bas, 
Portugal,  Royaume-Unl, Susde, Suisse e t  Turquie. 



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

Th is  Newslet ter  summarises eva lua t i on  a c t i v i t y  i n  t he  OECD area. It should 
be noted t h a t  work i n  progress and f u t u r e  p lans c i t e d  i n  t h i s  documerit may 
be changed w i thout  no t ice :  consequently, the Newslet ter  should n e i t h e r  be 
quoted as a reference ill p u b 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 l l f o rma t i on  conta ined 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 idea;  

2. Development o f  codes f o r  t he  mar i ipu lat ion o f  data and f o r  
the c a l c u l a t i o ~ i  o f  cross sect ions;  

3. Pub l i ca t i ons  r e l e v a n t  t o  t he  neutron data f i e l d .  

Con t r i bu t i ons  on eva lua t i on  a c t i v i t i e s  have been rece ived from: 

FRANCE CEN, Bruyhres-le-Chatel 
CEN, Cadarache 

GERMANY KFK, Kar ls ruhe 

ITALY CNEN, Bologria 

JAPAN Japanese Nuclear Data Committee 

NETHERLANDS ECN, Pet ten  

UNITED STATES N a t i o n a l  Nuclear Data Center 

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

I. NEANDC workshop meeting on Average Resonance 
Parameters (NEA Data Bank, October 1981) 
coord inated by Dr. P. Ribon o f  CEN Saclay 

11. NEA Data Bank J o i n t  Neutron Data Eva lua t ion  p r o j e c t  15 

January 1982 





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





Service de Physique Neutronique e t  Nucldaire 

Centre dfEtudes de Bm*yBres-le-ChJtel 

France 

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

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

Address : Service de Physique Neutronique et NuclGaire 

Centre d'Etudes de BruySres-le-Chdtel 

B.P. no 561, 92542 MONTROUGE CEDEX, France 

- Work compZeted 

- Ch. LAGRANGE, "Utilisation du modPle optique en voies couplees pour la 
prediction des sections efficaces de neutrons rapides, et plis particulisre- 

ment pour les actinides impairs", OECDINEA Specialists' Meeting on "Fast 

Neutron Scattering on Actinide Nuclei", 23-25 Nov. 81, PARIS. 

- J. JARY, "NRLY : code de modPle statistique pour le calcul de sections 
efficaces neutroniques des noyaux fissionables", Note PNN-771181 (Sept. 81). 

- Work i n  progress 

- 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). 

- Evaluation of neutron cross sections and Tray production data for W isotopes 
in the energy range 500 keV - 20 MeV (Ed. ARTHUR*, C. PHILIS, A.B. SMITH*) . 

- Optical model analysis of elastic and inelastic scattering data for 54, 5bFe 
58960~i and 63'65~u (J.P. DELAROCHE, in collaboration with TUN Laboratories, 

USA). 

- Complete evaluation of neutron cross sections and y-ray production from 
I O - ~  eV to 20 MeV for '09si (0. BERSILLON, C. PHILIS, N. VERGES) 



- Complete reevaluation of 16'Tm from 1 0 - ~  eV to 20 MeV (Ed. ARTHCR* , 

M. COLLIN, D. GARDNER***, M. GARDNER***, P. NAGEL, C. PHILIS, P.G. Y O U ~ G * ) .  

- Coupled channels calculations of neutron interactions with 2 3 3 ~  (Ch. LAGRALGE) 

* Los Alamos National Laboratory (USA). 

** Argonne National Laboratory (USA). 

*** Lawrence Livermore Laboratory (USA). 



S E C T I O N  D E  PHYSIQUE D E S  NEUTRONS RAPIDES 

CENTRE D'ETUDES NUCLEAIRES DE CADARACHE 

........................................ 

NAMES : H. DERRIEN, E. FORT,  D. LAFOND, J.P. D O A T  

ADDRESS : S e c t i o n  de P h y s i q u e  des  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  Cadarache  
B o i t e  P o s t a L e  N O 1  
13115 - SAINT-PAUL-LEZ-DURANCE - ( F r a n c e )  

WORK RECENTLY COMPLETED : 

. C o m p l e t e  e v a l u a t i o n  o f  2 3 8 ~ u  f rom t h e r m a l  e n e r g y  
t o  5  MeV. P r e l i m i n a r y  w o r k  f r o m  5  t o  15  MeV 
(H .  DERRIEN) 

. Rev iew o f  r e s o n a n c e  p a r a m e t e r s  o f  2 4 1 ~ u  m, - 
(H.  DERRIEN) 

. C o m p l e t e  reeva lua t ion  o f  2 4 1 ~ m  f r o m  5  MeV t o  15 MeV 
(E.  FORT, J.P. DOAT) 

. P a r t i c i p a t i o n  t o  t h e  NEANDCexerc ise  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) 

WORK I N  PROGRESS : 

. C o m p l e t e  e v a l u a t i o n  o f  n a t u r a l  N i c k e l  ( H .  DERRIEN, 
D.  LAFOND) 

. C a l c u l a t i o n s  o f  2 3 8 ~ u  f r o m  5 MeV t o  15 MeV ( H .  DERRIEN). 

REFERENCE : 

(7) - Rev iew o f  2 4 1 ~ u  r e s o n a n c e  p a r a m e t e r s ,  IAEA-OECD S p e c i a l i s t s '  
M e e t i n g s  o n  r e s o n a n c e  p a r a m e t e r s  o f  i m p o r t a n t  f i s s i l e  and 
f e r t i l e  n u c l e i  (VIENNA, S e p t .  1 9 8 1 ) .  



Contribution to NNDEN-31 

KFK-KARLSRUHE 

GERMANY 

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

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

Work recently completed 

242mh - The KEDAK evaluations of , 243~m and 244~m neutron cross sections 
were completed and checked against integral data such as resonance integrals 
and production rates observed in burn-up studies. The cross section forma- 
lisms employed in the unresolved resonance region are described in Ref. 1, 
other recent results in Ref. 2. 
(F. H. FrGhner, B. Goel, H. Jahn, B. Krieg) 

- The outcome of the first NEA level spacing benchmark (cf. Ref. 3) showed 
that, apart from Monte Carlo simulation, current level spacing estimation 
methods suffer from the inability to account for unresolved multiplets. An 
analytic method was developed to include this resolution effect for samples 
of S-wave resonances. The statistical resonance analysis code STARA was 
modified accordingly. The method and revised level spacings for 235~, 2 3 8 ~ ~  
2 3 9 ~ ~ ~  240pu, 241pu, 2 4 2 ~ ~  and 241Am were reported in Ref. 4, 
(F. H. Friihner) 

Work in progress 

241 - Final documentation of KEDAK evaluations for Am, 242mh 243A, and 244C,e 

(F. H. FrGhner, B. Goel, H. Jahn) 

- Extension of new level spacing estimation method to mixtures of S- and 
p-wave resonances. 
(F. H. Friihner) 

6 .  7 - Assessment of L 1  and Li cross sections in the context of tritium production 
in fusion devices. 
(B. Goel) 

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

References 

1. K. Wisshak, F. Kzppeler, F, H. Friihner, B. Goel, "Review of the 240~u and 
24213, Unresolved Resonance Region", Proc, IAEA Consultants Meeting on 
Uranium and Plutonium Isotope Resonance Parameters, Vienna, 28 Sept, - 
2. Oct, 1981 (in print) 



2. U, Fischer, F. H. FrGhner, B. Goel, H. Jahn, "KEDAK Evaluation of 
2419242m,243~m and 244~m Neutron Cross Sections, State 1 May 198It', 
presented at IAEA CRP on Intercomparison of Evaluations of Actinide 
Neutron Nuclear Data", Vienna, 12 - 13 Oct. 1981. 

3. F. H, FrGhner, "Level Density Estimation with Account of Unrecognised 
Multiplets Applied to Uranium and Plutonium Resonance Data", Proc. IAEA 
Consultants Meeting on Uranium and Plutonium Isotope Resonance Data, 
Vienna, 28 Sept. - 2 Oct. 1981 (in print). 



C.N.E.N. - DIVISIONE FISICA E CALCOLO SCIENTIFIC0 - V i a  rdazz in i ,  2 

40138 BOLOGNA, ITALY - t e l .  307562 - telex 610167 CNENBO I - 

Names: V. Benzi, C. Bonifazzi, F. Fabbri, G. Maino, T. Martinelli,'E. Menapace, 

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

Publications 

1) G. Reffo and F. Fabbri; K. Wisshak and F. Kaeppeler 

Fast neutron capture cross sections and related gamma-ray spectra of 93Nb, 
103 181 

Rh and Ta. 

Accepted for publication on Nucl. Sc. Eng. 

2) G.C. Panini 

FISPET: A code for computing fission spectra from ENDFIB. 

CNEN report RT/FI(81)2. 

3) G.C. Panini 

CRESO: A computer code for resonance data handling. 

In press as CNEN report. 

4) M. Vaccari 

Multigroup activation cross sections of structural materials for PEC fast 

reactor. 

Report RIT/FIS/LDN(2). 

5) G. Maino, T. Martinelli, E. Menapace, M. Motta, M. Vaccari, A. Ventura 
-5 

Evaluation of Cm-243 neutron cross sections from 10 eV to 15 MeV. 

Rep. RIT/FIS(~I)I (1981). 

6) G. Maino, T. Martinelli, E. Menapace, M. Motta, M. Vaccari 
-5 

Evaluation of Cm-245 neutron cross sections from 10 to 15 MeV 

Rep. RIT/FIS(81)2 (1981). 

7) C. Bonifazzi, E. Menapace 

Estimate of average level spacing and S-wave neutron strenght function for 
24 1 

Pu. 

Contributed paper to the IAEAINDS Consultants Meeting on U and Pu Isotope 

Resonance Parameters. 



Work in progress and recently completed 

i) Nuclear level densities: the extensive analysis,announced in NNDEN/~O, 

of nuclear level densities at neutron binding energy Bn, in the mass range 

90gAS250, including nuclei with odd number of neutrons and/or protons, by 

means of a microscopic Nilsson-Barcheau-Cooper-Schrieffer formalism has 

been carried on and the first results submitted for publication. 

ii) Nuclear structure of Actinides: a preliminary study of law-lying collective 

states of even Uranium isotopes has been carried out in the frame of the 

Interacting Boson Model of Arima and Jachello; this model will be used in 

1982 for further applications in the Actinide region. 

(V. Benzi, G. Maino, E. Menapace, A. Ventura) 

i) The activity, concerning the Fission Product data to be included in the 

NEA-DB Joint File, has been initiated in cooperation with dr. H. Gruppelaar 

from ECN-Petten and dr. D. Igarasi from JAERI-Nuclear Data Centre. All 

recently released Files (ENDFIB-V, CNEN-CEA, JENDL, RCN-3) have been 

critically considered and compared, even in multigroup representation, 

for the 22 most important nuclides for fast reactor calculations. 

Few of them have been recognized as to be revised according to the recent 

experimental data. 

(E. Menapace) 

ii) The previous evaluations of CNEN-CEA library for Pd-105 and Pd-107 have 

been revised in the resolved and unresolved resonance region on the base 

of recent experimental data. Particular care has been devoted to the 

resonance parameter statistics for the estimate of average values 

(C: Bonifazzi, E. Menapace, M. Vaccari) 

iii)Total, capture, elastic, inelastic cross section and total y-spectrum 
93 103 

calculations have been performed for Nb and Rh in the energy interval 

1 KeV-l MeV. Capture isomeric ratios have been also estimated. 

(F. Fabbri, G. Reffo) 



i) Relevant cross sections (total, fission, capture, elastic, inelastic), 
24 1 

total y-spectrum and capture isomeric ratios for Am have been 

calculated in the energy interval 1 KeV-1 MeV. 

Calculations of the same quantities are in progress concerning 
238" 

(F. Fabbri, G. Reffo) 

24 1 242 242,243,245 
ii) Evaluated data of CNEN library concerning Pu, Pu and Cm 

have been compared with different available Files, in particular ENDFIB-V, 

in view of their inclusion in the NEA-DB-Joint File. For 
24 1 

Pu a new 

estimate of average level spacing and S-wave strenght function has been 

performed through a maximum likelihood analysis and with correction for 

doublets (contribution to the IAEA Consultants' Meeting on U-Pu Rcsonances). 

Cross section calculations of the remaining Cm isotopes, in the frame of 

the IAEA-CNEN research agreement, have been extended to the continuum 

region. 

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

M. Vaccari, A. Ventura). 

The comparison of different data for Fe-56 (i.e. ENDFIB-IV, Oak Ridge and 

Gee1 resonance data) has been carried out, with respect to the indications 

of integral data measured at RB-2 fast critical facility in Bologna. 

The new evaluation for natural Cr isotopes in the resonance region is 

in progress for similar comparison with ENDFIB-IV, with reference to 

the integral experiments on RB-2. 

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

Calculations of total, capture, elastic, inelastic cross sections and 

total y-spectrum have been carried out for Ta-181 and Au-197 in the 

energy range 1 KeV-1 PleV of incident neutron energy. 

(F. Fabbri, G. Reffo). 



Contribution to Neutron Nuclear Data Evaluation Newsletter-31 

Japanese Nuclear Data Committee 
(Nuclear Data Center, JAERI) 

Work Recently Completed and Publicaticils: 

(i) Evaluation of Resonance Parameters of 2 3 3 ~ ,  2 3 5 ~ ,  2 3 9 ~ ~  and 241~u 
Yasuyuki KIKUCHI, Akira ASAMI and Tadashi YOSHIDA 
(Submitted to the IAEA Consultants Meeting on U and Pu Isotope 
Resonance Parameters) 

The resonance parameters of 2 3 3 ~ ,  2 3 5 ~ ,  2 3 9 ~ ~  and 2 4 1 ~ u  were 
evaluated for Japanese Evaluated Nuclear Data Library Version 2 (JENDL-2). 
The evaluation was made by two steps. At first, the parameters were 
evaluated on the basis of the reported measured data with suitable 
method which depends on the status of measured data. The most reliable 
arameter set could be found after some simple examinations for 2 3 3 ~ ,  

g39F'~ and 241~u, since total number of measured parameter sets is 
limited for these nuclides. On the other hand, numerous measurements 
exist for 2 3 5 ~ ,  and the evaluation was made by taking a suitable 
average, considering the fission and capture areas. Secondly, the cross 
sections were calculated with the parameters thus obtained, and were 
compared with the measured cross sections. Then the parameters were so 
modified that the calculated cross sections well reproduced the measured 
data. After modifying the resonance parameters, the remaining 
discrepancies between the calculated and measured cross sections, which 
are mainly caused by the interference among levels and are inevitable 
with the single-level Breit-Wigner formula, were corrected by applying 
slight background cross sections. The resonance integrals calculated 
from the presently evaluated parameters agree well with the measured 
data. 

The full paper will be published in JAERI-M report. 

(ii) Evaluation of Resonance Parameters of 238~, 240~u and 242~u 
Tsuneo NAKAGAWA, Atsushi ZUKERAN and Masayoshi KAWAI 
(Submitted to the IAEA Consultants Meeting on U and Pu Isotope 
Resonance Parameters) 

The evaluation of the resolved resonance parameters of 2 3 8 ~ ,  240~u 
and 242~u was performed for the second version of Japanese Evaluated 
Nuclear Data Library JENDL-2. In this work, all the resonance 
parameters measured so far were compiled and examined. The evaluation 
was made by mainly using recent measurements for each isotope. The 
presently evaluated resonances are 183 S-wave and 265 p-wave resonances 
up to 4.73 keV for 238~, 267 S-wave resonances up to 5.69 keV for 240~u 
and 95 S-wave resonances up to 1.89 keV for 242~u. For 2 3 8 ~  and 240~u, 
negative resonances were also recommended. The multi-level Breit-Wigner 
formula was applied, and their resolved resonance regions were chosen 
from 10-~ eV to 4 keV for 2 3 8 ~  and 240~u and from 1oW5 eV to 1.29 keV 
for 242~u. Furthermore, background cross sections were determined to 
correct the cross sections calculated from the evaluated resonance 
parameters. 

The full paper will be published in JAERI-M report. 



Work in Progress: 

(i) Neutron nuclear data evaluation of 2 3 3 ~  is in progress from 
1od5 eV to 20 MeV. The quantities evaluated are total, fission, 
capture, elastic and inelastic scattering, (n,2n) and (n,3n) reaction 
cross sections. The average numbers of prompt and delayed neutrons per 
fission are also evaluated. (from N. Asano, SAEI) 

(ii) Reevaluation of neutron cross sections is in progress for about 
80 FP nuclides from thermal to 15 MeV. (from M. Kawai, NAIG) 

(iii) Evaluation of neutron nuclear data for *'lAm and 243Am is in 
progress from thermal to 20 MeV. (from Y. Kikuchi, JAERI) 

Work about codes: 

(i) A computer code "HIKARI" has been developed. It calculates the 
angular distributions of cross sections and analyzing powers of the 
gamma-rays produced by the radiative capture of polarized nucleons by 
unpolarized nuclei. The formalism is based on the direct-semi-direct 
capture model and takes account of the electric dipole, quadrupole, 
octupole and magnetic dipole transitions. Special features include the 
ability to calculate transitions from the isovector (El, E2, E3, M1) and 
isoscalar (E2, E3) resonances and to take the isospin-splitting of the 
electric giant dipole state into account. The use of complex coupling 
between an incident particle and the target nucleus is optional. 
Options are also given for the particle-vibration coupling form factor 
for E2 and E3 transitions and for the form of the optical potential. 
The program needs the approximate memory size of 130 KB. The user's 
manual is in preparation. (from H. Kitazawa, TIT) 

(ii) A computer code PROFP-Y has been developed to prepare the input 
data of the DCHAIN and FPGS codes, which analyze buildup and decay of 
fission products. The PROFP-Y consists of various function modules such 
as data edition, replacement, addition, retrieval, graphical represen- 
tation of decay chain diagram, coupling of data with those of JNDC FP 
Decay Data File, and calculation of fission yields, etc. These are 
conveniently selected for user's requirement. The code has been used 
for producing the input data library of DCHAIN, which includes nuclear 
decay and fission yield data of 1172 nuclides. The nuclear decay data 
has been taken from JNDC FP Decay Data File compiled by Working Group on 
Evaluation of Decay Heat in Japanese Nuclear Data Committee. Most of 
the fission yields of newly added nuclides and newly reported isomers 
were calculated with the present code. This code can be successfully 
applied to sensitivity analysis of decay heat for theoretically 
estimated values and reevaluation work with new experimental data 
because of the facilities of quick revision and error checking of the 
library. 

Users' manual has been published in JAERI-M 9714. 
(from 2 .  Matumoto, JAERI) 

S. Igarasi 
Nuclear Data Center 
Tokai Research Establishment 
Japan Atomic Energy Research Institute 
Tokai-mura, Naka-gun, Ibaraki-ken 319-11 
Japan 
Nov. 10, 1981 
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ECN-Petten - The Netherlands 

1. Names 

H. Gruppelaar, H.A.J. van der Kamp, 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) 

I 1 I Gruppelaar, H. and J.B. Dragt, Cross section adjustments using 
integral data, Proc. of the Conference on Nuclear Data Evaluation 
Methods and Procedures, Brookhaven, September 22-25, 1980, 
BNL-NCS-51363, 1981, vol. I, p. 133. 

12 1 Akkermans, J.M. and H. ~rup~elaar, Random-walk model of pre- 
compound decay: dynamics and multiparticle emission, 
2. fiir Physik A300 (1981), p. 345. 

131 Van der Kamp, EJ. and H. Gruppelaar, Evaluation of neutron 
cross sections for the Pd isotopes (RCN-3 data library), 
ECN-report to be publ. 

3. Work recently completed 

. Evaluation of neutron cross sections for 1O2pd, '04~d, lo5pd, lo6pd, 
107pd, 108~d, Il0pd using recent experimental data measured at 
CBNM, RF'I, ORNL and integral STEK data 131. . Intercomparison of recent fission-product nuclear data evaluations 
for the 24 most important nuclides in a LMFBR (contr. to NEA Data 
Bank joint file, meeting in Winfrith, Sept. 1981). 

4. Work in progress 

. Evaluation of neutron cross sections for cover-gas nuclides 36~r, 
3 8 ~ r  and 40~r. . Work on precompound models 12 1 . . Renormalization of UKCTRIIIA activation and transmutation group 
cross sections. 

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). . Evaluation of neutron cross sections for nuclides in the primary 
cooling circuit of a LMFBR, i.e. for 22Na, '"SII. . Evaluation of neutron cross sections for fusion-design studies. 

6. Computer codes 

. Benchmark test of code CAVECN (Contr. to Workshop on Intercomparison 
of methods to determine average parameters from resolved resonance 
parameters, NEA Data Bank, Saclay, Oct. 1981). . Improvements to PRANG code system for the calculation of multi- 
particle precompound and compound continuum emission 1 2 1 . 



U.S.A. Contr ibut ion t o  NNDEN-31 
Via t h e  National Nuclear Data Center 

Recent Publ ica t ions  

ANLINDM-57 1981 January 
"The To ta l ,  E la s t i c -  and Ine la s t i c -Sca t t e r ing  Fast-Neutron Cross 

Sect ions of Natural Chromium" 
P. T. Guenther, A. B. Smith and J. F. Whalen. 

BNL-NCS-5 1346 (ENDF-29 4) 1981 February 
" N i  Elemental Neutron Induced Reaction Cross-Section Evaluation" 

M. Divadeenam. 

BNL-NCS-51360 (ENDF-268) 1981 February 
"Evaluation of 32Th f o r  ENDFIB-V" 

M. R. Bhat. 

BNL-NCS-51363 Vols. I and I1 1981 March 
"Proceedings of t h e  Conference on Nuclear Data Evaluation Methods and 

Procedures" Brookhaven National Laboratory September 22-25, 1980 
Ed i to r s  B. A. Magurno and S. Pea r l s t e in .  

BNL-NCS-51388 1981 January 
"Neutron Capture Cross Sec t ion  Standards f o r  BNW25 Fourth Edit ion" 

N. E. Holden. 

NP1763 1981 March 
"Evaluat ion of t h e  Thermal Cross Sec t ions  of 239FtI and 241Pu" 

B. R. Leonard, Jr. and J. K. Thompson. 

oRNL/TH-7752 (ENDF-308) 1981 June 
"A Calcula t ion  of Neutron and Gamma-Ray Production Cross Sec t ions  f o r  

Calcium from 8 t o  20 MeV" 
D. M. Hetr ick and C. Y. Fu. 



EVALUATIONS RECENTLY COMPLETED OR IN PROGRESS 

Material Laboratory Status 

Los Alamos In progress-planned for 
ENDFIB-VI 

7 ~ i  Los Alamos In progress-planned for 
Revision 2, ENDFIB-V 

Ca ORNL Extension up to 40 MeV is 
complete 

57Fe, 5 8 ~ e  ORNL Contribution to Natural 
Iron is complete 

182-186w Los Alamos Completed-will be included 
in Revision 2, ENDFIB-V 

Natural W Los Alamos In progress-will be included 
Revision 2, ENDFIB-V 

233U Los Alamos In progress-planned for 
ENDFIB-VI 

239,242pU Los Alamos New evaluation of MeV region 
in progress for ENDFIB-VI 

Dosimetry ORNL Relating twelve reactions by 
ratios is in progress 

NORMAN E. HOLDEN 

National Nuclear Data Center 
Brookhaven National Laboratory 
Upton, New York 11973 
November 198 1 



I. NEANDC workshop meetinq on Averaqe Resonance Parameters (NEA Data 
Bank, October 1981) coordinated by Dr .  P. Ribon o f  CEN Saclay 

A f i r s t  posta l  intercomparison had shown wide discrepancies between 
calculated solut ions t o  a t es t  problem generated by Dr. Ribon. The problem 
and the d i f f e ren t  solut ions were presented i n  the two-part report  NEANDC- 
(E)213 "AL", and discussed at  the A p r i l  1981 meeting o f  NEANDC i n  Aix-en- 
Provence. The discrepancies could riot be adequately explained, and the 
Committee recommerided that  a second exercise should be held, followed by a 
workshop i n  October 1981 t o  compare the resul ts.  

Results o f  the second ca lcu la t ion exercise 

Seven sets o f  resu l ts  were compared: the spread i n  resu l ts  was less 
than i n  the ea r l i e r  exercise, probably due t o  the el iminat ion of misunder- 
standings about the input  data and some modif ications t o  the codes, but was 
s t i l l  as large as 20 per cent f o r  some parameters where S- and p- wave 
resonances were mixed i n  the input  data. 

A few codes stood out as g iv ing resu l ts  much closer t o  the "true" 
values, and i t  was agreed that  these codes should be implemented a t  NEA 
Data Bank and a f t e r  some fur ther  test ing,  be made generally available. Dr.  
M. Moore's code BAYESX used the method of moments applied t o  successive 
truncated Porter-Thomas distr ibut ions,whi le some other codes applied a 
Maximum Likel ihood Analysis t o  a s ingle d i s t r i bu t i on  truncated a t  a neutron 
width threshold j us t  h igh enough t o  exclude p-waves; correct  choice o f  t h i s  
threshold was very much a matter o f  the user's judgement. 

Several o f  the codes, e i ther  sent i n  advance by the authors, or 
brought on tape t o  the Workshop, were implemented on the IBM and CDC compu- 
t e r s  on the Saclay s i t e  from the Data Bank by Dr. Ribon arid Dr. Sartor i ,  
and t h i s  made it possible t o  check the e f fec t  of changes i n  the codes or 
the imput parameters. 

Conclusions o f  the Workshop 

After detai led discussion o f  the resu l ts  and the way i n  which the i n -  
put parameters were adjusted i n  successive i t e ra t i ons  t o  obtain them, the 
fo l lowing in te r im conclusions could be formulated: 

1. A l l  programs discussed s t a r t  from the assumption tha t  resonance widths 
conform t o  a Porter-Thomas d is t r ibut ion.  Where the observed d is t r ibu-  
t i o n  shows a marked divergence from the Porter-Thomas form, greater 
discrepancies between calculated and "true" values o f  the average 
parameters may be expected. 

2. I n  the Maximum Likel ihood Analysis method, the choice o f  threshold 
values for cl i s  c r i t i c a l .  I n  order t o  obtain good s t a t i s t i c s  f o r  
t h i s  analysis, and hence resu l ts  close t o  the "true" values, i t  i s  
essential t o  set the threshold as low as possible consistent wi th the 
exclusion o f  p-wave resonances. 

3. For a l l  the codes, i d e n t i f i c a t i o n  o f  a reasonable number o f  medium- 
strength resonances as S- or p-wave s ign i f i can t l y  improves the re- 
su l ts ,  even though the codes w i l l  run wi th no p r i o r  information. 
Experimenters are requested t o  bear t h i s  i n  mind and t o  make avai l -  
able, where possible, information about the corresponding 4-values. 



4. Given a c e r t a i n  e lement  of s u b j e c t i v e  judgement i n  s e l e c t i n g  t h e  i n p u t  
d a t a ,  p a r t i c u l a r l y  t h e  cu t -o f f  va lue  on t h e  neutrori width d i s t r i b u t i o n  
above which resonances  a r e  assumed t o  be S-wave, programs m u s t  be ac- 
companied by very e x p l i c i t  documentation showing how such judgement 
shou ld  be a p p l i e d .  T h i s  p h y s i c s  documentation may be cons idered  a s  
much a p a r t  of t h e  program a s  t h e  computer code i t s e l f .  

A c t i o n s  a s r e e d  by p a r t i c i p a n t s  

1. Four of t h e  codes  used i n  t h i s  e x e r c i s e  would be s e n t  i n ,  with docu- 
menta t ion ,  f o r  implementat ion a t  t h e  Data Bank. The codes  concerned 
a r e  BAYESX now r e v i s e d  a s  BAYESZ and which was r e c e i v e d  i n  December 
1981 (Moore) , p l u s  t h e  Maximum Like l ihood  Ana lys i s  codes  of F o r t  and 
Frohner ,  arid MISDO (Rohr, r e c e i v e d  i n  January 1982). 

2. I n  o r d e r  t o  v e r i f y  t h e  c o r r e c t n e s s  of t h i s  i n s t a l l a t i o n  and t o  check 
t h e  documentation t h e s e  codes  w i l l  t h e n  be r e r u n  u s i n g  t h e  d a t a  o f  t h e  
two e x e r c i s e s  i n  t h i s  s t u d y  by a p h y s i c i s t  u n f a m i l i a r  wi th  t h e i r  use, 
and i f  poss5ble  by a person who does  n o t  know t h e  r e s u l t s  of t h e  two 
c a l c u l a t i o n  e x e r c i s e s .  

3. A r e p o r t  would be produced on t h e  r e s u l t s  of t h e  two c a l c u l a t i o n  
e x e r c i s e s ,  with c o n t r i b u t i o n s  coord ina ted  by Or. Ribon arid NEA Data 
Bank. Th is  shou ld  c o n t a i n  a g e n e r a l  i n t r o d u c t i o n  t o  t h e  problem 
( p o s s i b l y  by D r .  F rohner ) ,  d e s c r i p t i o n s  of t h e  codes  i n  t h e  e x e r c i s e ,  
a p r e s e n t a t i o n  of t h e  r e s u l t s  of t h e  two sets o f  c a l c u l a t i o n s  and 
c o n c l u s i o n s  (by Dr. Ribon). P a r t i c i p a n t s  would c o n t r i b u t e  by p o s t  t o  
t h i s  r e p o r t .  

4. The few programs "packaged" by NEA-DB and t h e  d a t a  f o r  t h e  two exer -  
c i s e s  would be a v a i l a b l e  f o r  d i s t r i b u t i o n  from t h e  Data Bank. 

11. The NEA Data Bank J o i n t  Neutron Data E v a l u a t i o n  p r o j e c t  

An i n i t i a l  one-year programme t o  s e t  up a f i r s t  j o i n t  eva lua ted  d a t a  
f i l e  was approved at t h e  May 1981 meeting of t h e  Data Barik Committee. A 
d e t a i l e d  p roposa l  was t h e n  p repared  and submi t t ed  f o r  approva l  t o  t h e  
S t e e r i n g  Committee f o r  Nuclear Energy a t  its meeting i n  October 1981, where 
t h i s  i n i t i a l  programme was approved. 

The f i n a l  meeting of t h e  NEACRP ad-hoc working group on coordiriat iori  
of e v a l u a t i o n s  was he ld  meanwhile a t  W i n f r i t h  i n  September, t o  review 
e x i s t i n g  recommendations f o r  t h e  i n i t i a l  c o n t e n t  of t h e  f i l e ,  and t o  nomi- 
n a t e  rev iewers  f o r  o t h e r  m a t e r i a l s  t o  be covered.  P roposa l s  were circu- 
l a t e d  i n  January 1982 f o r  t h e  c o n s t i t u t i o n  o f  a S c i e n t i f i c  Coordinat ion 
Group t o  t akeover  from t h e  ad-hoc group, and a f i r s t  meeting w i l l  be he ld  
i n  P a r i s  i n  l a t e  March 1982, p robab ly  on March 31st. 

The meeting is expec ted  t o  d i s c u s s  p r o g r e s s  a t  t h e  Data Bank i n  assem- 
b l i n g  and t r a n s l a t i n g  t h e  f i r s t  e v a l u a t i o n s  f o r  i n c l u s i o n  i n  t h e  J o i n t  
f i l e ,  f u r t h e r  s e l e c t i o n s  and recommendations f o r  d a t a  t o  be inc luded ,  and 
comparisons wi th  i n t e g r a l  d a t a .  I n  p a r t i c u l a r ,  it was dec ided  i n  September 
1981 t h a t  t h e  NEA Data Bank shou ld  c a l c u l a t e  t h e  f o l l o w i n g  v a l u e s  f o r  t h e  
adopted e v a l u a t e d  f i l e s :  1 )  t h e  Maxwellian average t h e r m a l  c r o s s  s e c t i o n s ;  
2 )  t h e  2200 m / s  c r o s s  s e c t i o n s ;  3) t h e  resonance i n t e g r a l  v a l u e s ;  and 4 )  
t h e  f i s s i o n  spectrum average  c r o s s  s e c t i o n .  



GENERAL RECOMMENDATIONS TO CONTRIBUTORS 

C o n t e n t s  and P r e s e n t a t i o n  

These n e w s l e t t e r s  a r e  meant t o  be i n f o r m a l  : n e v e r t h e l e s s ,  we t h i n k  
it u s e f u l  t o  g i v e  some recommendations concern ing  t h e  c o n t e n t s ,  
p r e s e n t a t i o n ,  d i s t r i b u t i o n ,  e t c .  

The N e w s l e t t e r s  a r e  concerned with e v a l u a t i o n  a c t i v i t i e s  - with  
e v a l u a t i o n  work i t s e l f  and wi th  computer programs u s e f u l  f o r  e v a l u a t i o n .  

Exper imenters  should  be c a r e f u l  t o  d i s t i n g u i s h  between "eva lua t ing"  
a l l  t h e  good d a t a  and t h e  more customary p r o c e s s  of s imply a n a l y s i n g  t h e i r  
own measurements. 

When compil ing your c o n t r i b u t i o n ,  t h e  f o l l o w i n g  head ings  may s e r v e  a s  
a g u i d e  : 

1. Names, a d d r e s s ,  t e l ephone  number, t e l e x  code. 

2 .  Work r e c e n t l y  completed and p u b l i c a t i o n s .  

3. Work i n  p r o g r e s s  - p l e a s e  g i v e  names o f  p h y s i c i s t s  do ing  each 
e v a l u a t i o n .  

4. Work planned f o r  near  f u t u r e ,  i .e . ,  work expec ted  t o  s t a r t  
w i t h i n  s i x  months ( b e f o r e  p u b l i c a t i o n  of t h e  n e x t  n e w s l e t t e r ) .  

5. Computer programs f o r  : n u c l e a r  d a t a  f i l e  o p e r a t i o n s  - n u c l e a r  
d a t a  a n a l y s i s  - n u c l e a r  model c a l c u l a t i o n s .  

Any no te  o r  r e p o r t  mentioned shou ld  be a v a i l a b l e  on r e q u e s t  t o  a n o t h e r  
e v a l u a t o r  f o r  h i s  own use  b u t  n o t  n e c e s s a r i l y  f o r  widespread copying and 
r e - d i s t r i b u t i o n .  The d i s t r i b u t i o n  list of each n e w s l e t t e r  w i l l  be a t t a c h e d  
t o  it. 

C o n t r i b u t i o n s  shou ld  be forwarded t y p e w r i t t e n  i n  s i n q l e  s p a c i n q ,  as  

t h e  n e w s l e t t e r s  w i l l  be produced d i r e c t l y  from t h i s  t y p e s c r i p t .  

IMPORTANT NOTE 

F u t u r e  Neutron Nuclear Data Eva lua t ion  Newsletters w i l l  b e  d i s t r i b u t e d  
i n  January and J u l y  each year .  

E v a l u a t o r s  a r e  r e q u e s t e d  t o  send t h e i r  c o n t r i b u t i o n s  by : 

1st June and 1st December 

NEA DATA BANK 
91191 GIF SUR YVETTE CEDEX 
France 
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