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LEGAL NOTICE 

Neither the Organisation f o r  Economic Co-operation and Development, any o f  
i t s  Member countries o r  t h e i r  agencies, nor any person o r  organisation 
acting e i ther  on behalf o f  any o f  them or otherwise i n  the development, 
compilation, publ icat ion or d i s t r i bu t i on  o f  the information i n  t h i s  report: 

1. Makes any warranty or representaton, expressed or  implied, wi th 
respect t o  the accuracy, completeness, or usefulness o f  the i n -  
formation which i t  contains, o r  t ha t  the use o f  any information, 
apparatus, method, or process disclosed may not i n f r i nge  p r i -  
vately owned r igh ts ;  or 

2. Assumes any l i a b i l i t i e s  wi th respect t o  the use of ,  or f o r  
damage resu l t i ng  from the use o f  any information, apparatus, 
method or process disclosed. 

AVERTISSEMENT 

L'Organisation de Coop6ration e t  de DBveloppement Economiques, sea pays 
Membres, or leurs  agences, l e s  personnes ou organisations agissant en leurs  
noms ou pour l e  d6veloppement, l a  compilation, l a  publ icat ion ou l a  
d i s t r i bu t i on  de l ' in format ion dans ce rapport: 

1. Ne garantissent, express6ment ou implicitement n i  que l e s  i n fo r -  
mations c i - jo in tes  sont exactes e t  complBtes, n i  que l ' u t i l i s a -  
t i o n  de ces informations, a i n s i  que des appareils, mBthodes ou 
procBd6s decr i t s  ne portent pas a t t e i n te  h des d ro i t s  acquis; ou 

2. N'assument aucune responsabil i te en ce qu i  concerne l ' u t i l i s a t i o n  
des d i t es  informations, appareils, mBthodee ou procBd6s a i n s i  que 
l e s  cons6quences pouvant en r6sul ter .  

The NEA Data Bank i s  par t  o f  the Organisation f o r  Economic Co-operation and 
Development and i s  financed by the fol lowing sixteen Member countries: 

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

La Banque de Donn6es de 1'AEN f a i t  p a r t i e  de l tOrganisat ion de CoopBration 
e t  de DBveloppement Economiquea e t  est  financBe par l es  seize pays Membres 
suivants : 

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

NEA D a t a  Bank/Banque de ~onnees de 1'AEN-F91191 Gif-sur-Yvette CEDEX (France) 
T61.(1)69 08 49 12 - Telex NEADATA 690920 F - Tel6gr. NUCLAGENCE G I F -  91191 Gif-sur-Yvette 



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

The Newsletter repor ts :  

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

codes needed f o r  nuclear data work. 
3. Pub l ica t ions  re levan t  t o  t h e  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  and nuclear model codes have been 
received from: 

BULGARIA I n s t i t u t e  f o r  Nuclear Research 7 
and Nuclear Energy, So f i a  

FEDERAL REPUBLIC OF KFK Kar lsruhe 
GERMANY 

FRANCE CEN, Bruyhres-le-ChBteI 
CEN, Cadarache 

INDIA I n d i r a  Gandhi Centre, Kalpakkam 15 

ITALY ENEA, Bologna 16 

JAPAN Nuclear Data Centre, JAERI 18 

NETHERLANDS ECN, Pet ten  19 

UNITED KINGDOM AERE, Harwel l  20 
Nuclear Physics Laboratory, Oxford 21 
AEE, W i n f r i t h  23 

USA NNDC, Brookhaven 24 

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

OECD/NEA Data Bank, Saclay 30 

The next issue o f  NNDEN has been scheduled f o r  June 1987 and contr ibu-  
t o r s  are asked t o  send i n  t h e i r  r e p o r t s  by 15 th  May 1987. 

NEA Data Bank, January 1987 
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NUCLIDE 

NEW EVALUATIONS A )  COMPLETED 
8)  IN PROGRESS 
C) PLANNED I N  THE NEAR FUTURE 
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IXS'PITKJTE FOR BUCLEAR RESEARCH AND BTUCLEAR EBERGY 

BULGARIAN ACADEMY OF SClEnCES 

Bames: B, Janeva, l?. Kojumdjieva, A. Mateeva, B. Savova, S. Toshkov, 

G, Georgiev, B. Tchikov 

Address: Institute for Nuclear Research and Nuclear Energy 

Blvd. Lenin 72, 1784 Sofia, Bulgaria 

Work recently completed or in progress: 

1. Evaluation of 241~u neutron colwtants ,average resonance 

parameters in the unresolved resonance region (100 eV - 30 keV) 
nsLng our model and code MtiCARL for calculation of energy averaged 

neutron cross sections, their momenm,self-shielding factors, 

transmission. 

2. Multilevel analysis of neutron cross sectiona of 239p1 in 

Adler-Adler scheme taking into account S-matrix unitarity proper- 

ties. 

3. Measurement of the 2 3 5 ~  W& value in the thermal point by 

the x-ray multiplicity epectrometry using multisectional scintil- 

lation detector at Sofia research reactor. 

References: 

1. 23% resonance parameters, B. Janeva, V. Kolesov, A. Lukyanov, 

S, 'Poshkov, Bulg. J. of Physics (in print 1. 

2. 235~ wdw-value in thermal neutron energy point, Yu.V.Adamchuk, 

G. Georgiev, B. TchSkov, B. Jweva, Compt.rend.Bulg.Acad.Sci., 

1986, v.39, Bo.10. 

3. The method of fissile nuclei walphan measurements, Adamchuk Yu.V. 

Oeorgiev G., et al., Bulg.J. of Phnics, v. 13, ~0.3, 1986. 



Contribution t o  NNDEN-39 

KfK KARLSRUHE 

GERMANY 

Names : F.H. Frohner, I .  Broeders, B .  Krieg, A .  Mateeva 

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

Work recent ly  completed 

- A new evaluat ion of Z " Z m ~ m  i n  t h e  thermal and resolved resonance 
range was f in ished ,  based on t h e  f i s s i o n  cross  sec t ion  da ta  published 
by Dabbs e t  a l .  (ORNL, 1983) and on t h e  resonance parameters f o r  t h e  
f i r s t  48 l eve l s  by Browne e t  a l .  (LLNL, 1984), and on t h e i r  thermal 
values and resonance parameters. The evaluated thermal cross  sec t ions  
(2200 mjs) a r e  6800 b f o r  f i s s i o n ,  1400 b f o r  r ad ia t ive  capture and 10 
b f o r  e l a s t i c  s c a t t e r i n g .  The LLNL resonance parameters were modified 
s o  as  achieve a compromise between t h e  LLNL and ORNL da ta  ( the  l a t t e r  
being 10 t o  20 % higher) .  
(F.H. Frohner) 

- In  response t o  an i n v i t a t i o n  by NNDC a proposal f o r  t h e  sec t ion  on 
resolved resonance formalisms i n  t h e  ENDF manual was prepared f o r  
CSEWG and sen t  t o  NNDC i n  May 1986. The main poin ts  were a p lea  f o r  
admitting t h e  Reich-Moore formalism not  only f o r  f i s s i l e  nuc le i ,  but 
general ly.  The point  was made t h a t  nothing r e s t r i c t s  t h e  none la s t i c  
channels i n  t h i s  formalism t o  f i s s i o n ,  s o  t h a t  they can a l s o  be used 
f o r  i n e l a s t i c  s c a t t e r i n g ,  charged-part icle  emission e t c .  Furthermore, 
s e t t i n g  t h e  r ad ia t ion  widths t o  zero one ge t s  t h e  usual  R-matrix 
formulae, s o  t h a t  t h e  formalism can be used d i r e c t l y  f o r  t h e  para- 
meters obtained e .  g.  by Hale and coworkers f o r  l i g h t  nucle i .  The 
newly proposed hybrid formalism was c r i t i c i z e d  as  unnecessary and 
confusing t h e  i s sue .  A formal rep ly  from CSEWG was not received so 
f a r .  (F.H. Frohner) 

- In  prepara t ion  f o r  an I sp ra  Course on Data Uncertainty, S e n s i t i v i t i e s ,  
Consistency and Adjustment (JRC I sp ra ,  Apri l  1986) t h e  p r o b a b i l i s t i c  
foundations of da ta  evaluat ion were reviewed, with spec ia l  emphasis on 
parameter est imation v i a  Bayes1 theorem and on modern methods f o r  
t h e  assignment of a - p r i o r i  p r o b a b i l i t i e s  based on group theory and 
information theory. The process leading from raw da ta  t o  evaluated 
f i l e s  including covariance information was ou t l ined ,  with due account 
of t h e  r o l e  of nuclear  models and of r eac t ion  theory.  I t  was explained 
how common e r r o r s  cause co r re l a t ions  and how covariance f i l e s  can 
be constructed from a breakdown of e r r o r s  i n t o  t h e i r  s t a t i s t i c a l  and 
systematic components. F ina l ly  it was shown how t h e  problem of incon- 



sistent data can be tackled by two-stage Bayesian parameter estimation. 
A report (Ref. 1) was written and an extended book contribution 
is in preparation. 
(F.H. Frohner) 

- Burnup calculations for testing JEF-1 results against post-irradiation 
data from PWRs were made with the code KARBUS. Group constants for 
69 groups were produced with a modified version of NJOY from 113 
JEF materials including 20 actinides, 87 fission products, 0 and H 
(in water). Scattering matrices for water were generated for eight 
temperatures in cooperation with IKE, Stuttgart. Results are being 
compared with earlier KEDAK calculations. 
(A. Mateeva, H.W. Wiese, U. Fischer, C. Broeders, H. Kusters) 

- The group constant code NJOY (from LANL) was modified and extended as 
follows. The present KfK version can cope with resonances having the 
unphysical (average) compound spin 112. A new reading routine for 
File 6 was written. Neutron emission cross sections (MT=10) can be 
processed. Group cross sections for neutron absorption are calculated. 
Input data are printed automatically, and calculations are not inter- 
rupted if a data type is missing. The scattering law for transfer 
matrices accounting for inelastic scattering, (n,2n) and (n,3n) 
reactions is printed out. A program, JOYFOR, was developped for 
translation of NJOY results in MATXS format to the KfK MITRA input 
format (Ref. 3) 
(I. Broeders, B. Krieg) 

Work in progress 

- Work is under way on capture and inelastic scattering of '"U in 
the unresolved resonance region, including self-shielding studies. In 
this context new methods recently developped at Heidelberg and Karls- 
ruhe (cf. Ref. 2) for unresolved resonances are implemented in 
computer programs 
(F.H. Frohner, E. Stein) 

- A new evaluation of Fe-54,-56,-57,-58 was begun in order to update 
JEF with the wealth of new resonance data obtained in the last decade. 
This work is undertaken in cooperation with Bologna and Petten. 
(F.H. Frohner) 

References 

1. F.H. Frohner, "Principles and Techniques of Data Evaluation", 
KfK 4099 (August 1986) 

2. F.H. Frohner, "~nresolved Resonances and the Optical Model", 
Spec. Meet. on Use of the Optical Model for the Calculation of 
Neutron Cross Sections Below 20 MeV, Paris, 13-15 Nov. 1985, 
NEANDC - 222 'U' (1986) 

3. B. Krieg and I. Broeders, "A Program for Transformation of NJOY 
Results in MATXS Format to the MITRA Input Format", 
KfK 4179 (in print) 



CONTRIBUTION TO NNDEN 39 

Service de Physique et Technique ~ucliaires 
Centre d'itudes de ~ru~'eres-le-Ch*atel 

B.P. no 12 - 91680 BRUYERES-LE-CEATEL (France) 

I - Recent publications and reports 
- Transformations cinGmatiques et intGgration des sections effica- 
ces doublement diff&entielles. 

0. BERSILLON (\a para'itre). 

- Hadronic excitations of the second C+ state in 'OZr. 

J.P. DELAROCHE' et al., Phys. Rev. C. - 34, 2005 (1986) 

- Optical Model Description of the Neutron Interaction with l16sn 
and 12USn over a wide Energy range. 
P.P. Guss2 et al., Submitted to Phys. Rev. C 

- Coupled-channel description of inelastic scattering from soft 
nuclei. 
J.P. DELAROCHE, F.S. DIET RICH^ . 
Accepted for publication in Phys. Rev. C 

- Deformed Optical potential for n + 1 8 4 ~  at E 26 MeV. 
J.P. DELAROCHE, Internal Report. 

I1 - Work recently completed 

- Energy dependences of the deformed optical potential for neutron 
scattering from ,56~e and ,6'~i up to 80 MeV. 
R.S. PEDRONI' et al., to be submitted to Phys. Rev. C. 

- The Dynamics of collective excitation in lg4pt from several scat- 
tering experiments. 
J.P. DELAROCHE~ et al., to be submitted to Phys. Rev. C. 

- Ground State band deformations of 155 156 157 158 160Gd from 
S , ,  9 

neutron scattering measurements and Hartree-Fock-Bogolyubov cal- 

culations. 
J.P. DELAROCHE et al., to be submitted to Phys. Rev. C. 



- Quest for the Fermi energy anomaly in the rare-earth region. 
J.P. DELAROCHE, to be submitted to Phys. Rev. C. 

a - Excitation of K = 0+, 0-, l- and 3- bands of Deformed Nuclei in 
the context of the coupled-channel formalism. 
J.P. DELAROCHE' et al., Technical Report. 

- Polarized proton scattering from 'l6 ,lz0 ,124Sn at 16 MeV. 
D.J. ABBOTT~ et al., to be submitted to Phys. Rev. C. 

I11 - Work in progress 

- Analyse des spectres de neutrons issus de la &action d+ 7 ~ i .  
0. BERSILLON. 

- Analyse des spectres dt&lectrons de conversion de la rgaction 
16'Tm (n,e-). 
0. BERSILLON, S. JOLY. 

- Etude de probl'emes de conservation de l1Gnergie dans les fichiers 
ENDF. 
0. BERSILLON. 

- Dispersion relation corrections applied to nucleon scattering 
from "'ca. 
J.P. DELAROCHE~ et al. 

IV - Work planned for the future 

- Energy dependence of the deformed optical potential and Disper- 
sion relation corrections for n + lE4w below 26 MeV. 
J.P. DELAROCHE~ et al. 

V - Work on nuclear model codes 

- Statistical model code. Modification of the code HELMAG. 
B. DUCHEMIN, C. LAGRANGE. 



- Implementation of ECIS79 with Dispersion relation corrections. 
J.P. DELAROCHE. 

V1 - Other subjects of interest 

- Physics of the proton interaction at and below the coulomb 
barrier. 

J.P. DELAROCHE. 

- M6thode de r'esolution de syst'emes difcerentiels : test d'un 
nouvel algorithme. 

M. COLLIN, F. GUEMAS. 

REFERENCES 

- In collaboration with Ohio University, Athens, U.S.A. 

- In collaboration with Duke University, Durham, U.S.A. 

- In collaboration with L.L.N. Laboratory, U.S.A. 

- In collaboration with University of Kentucky, Lexington, U.S.A. 

- In collaboration with the University of North carolina, Chapel 
Hill, U.S.A. 



LABORATORY OF PHYSICS STUDIES 

ADDRESS : DEPARTMENT OF FAST BREEDERS 
BUILDING 230 
C.E.N. CADARACHE 
13108 - SAINT-PAUL-LEZ-DURANCE CEDEX 
FRANCE 

I - RECENT PUBLICATIONS AND REPORTS 

. R Matrix analysis of the 239Pu cross-section up to 1 KeV. 
H. DERRIEN, G. DE SAUSSURE, P.B. PEREZ, N.M. LARSON and 
R.L. MACKLIN. 
ORNL-TM-10098 

. R Matrix analysis of the 241Pu cross-section up to 100 eV. 
H. DERRIEN, N.M. LARSON, G. DE SAUSSURE and R.B. PEREZ 
Accepted for Nuclear Science and Engineering 

. Fast Reactor Benchmark Tests on the JEF-1 evaluated Nuclear Data 
File. 
E. FORT, J.P. DOAT, P. LONG, G. REYNAUD, G.C. PANINI 
JEP Report 142 

I1 - WORK RECENTLY COMPLETED 

Evaluation of 241 Pu neutron cross-sections in thermal and 
resonance region (H. DERRIEN). 

. Re-Evaluation of V of 239Pu and Integral Tests 
P 

(E. FORT, J. FREHAUT, H. TELLIER). 

Fast Reactor Benchmark Tests on JEF-1 
(E. FORT, J.P. DOAT, P. LONG, G. KEYNAUD, G.C. PANLNI) 



I11 - WORK IN PROGKESS 

Re-evaluation of 239 Pu cross-section in the resonance region up to 
1 Kev (H. DERRIEN). 

IV - WORK PLANNED FOR THE NEAR FUTURE 

Complete re-eavaluation of 239Pu in the range 30KeV - 20MeV 
(E. FORT, P. LONG). 

COMPILED BY 

Eric FORT 

Cadarache, November 1986 



INDIRA GANDHI CENTRE FOR ATOMIC RESEARCH. KALPAKKAM. INDIA 

NAMES: S. Qanesan. M. M. Ramanadhan and V. Gopalakrishnan 

ADDRESS: Nuclear Data Section. 
Indira Gandhi Centre for Atomic Remearch; 
Kalpakkam. 603 102 
Tamil Nadu. INDIA 

Work Recently Completed: 

L The Indian evaluation (Revision: zero) for Th-232 in ENDF/B 
fomat was prepaPed and submitted to IAEA. Since the evaluations 
presently cover data in non-resonance regions. the JENDL-2 file 
wad used to make the complete file in ENDF/B format. 

Work in pronress: 

* Continuing evaluation and data testing calculations for Th- 
232 and U-233 : 

- ~nalyses of irradiation experiments in RAPSODIE fast test 
reactor for integral testing of capture and fission cross sections 
in fast energy region, using data from JENDL-2. ENDF/B-IV. ENDL-811 
and recent experimental data reported in the literature. 

- Analyses of irradiation experiment6 in CFRMF assembly for 
data testing of (n. ~amma) cross section to compliment our data 
testing results obtained previously by analyses of THOR assembly. 

1. "Effect of Interpolation Error in Pre-processing Codes on 
Calculations of Self-Shielding Factors and Their Temperature 
Derivatives". Radiation Effects 96/1-4. 235-238 (1986). A 
detailed report giving details of results of our participation in 
IAEA nuclear data processing code verification project dealing 
with Doppler -broadening and aelf-shielding is being prepared. 
2. "A Programme of Evaluation. Processing and Testing of Nuclear 
Data for Th-232 and d-233". Radiation Effects 96/1-0. 313-316 
(1986). 
3. "Transport Correction for ZPR-6-7 Assembly with 1969 Adjusted 
French Set and ENDFD-IV Based IQCAR Multiproup Data Set". 
Unpublished Note (June 1986) 
4. "Kalpakkam Multigroup Cross Section Set for Fast Reactor 
Applications-Status and Performance". IQCAR R e p o r t r I ~ ~ ~ ~ - 7 7  (1986) 
5 "On the Limitation of Using THOR Assembly for Integral Vali- 
dation of Pu-239 + n Cross Sections.". Nucl. Sci. Eng.. 92. 608- 
609 (1986) 
6. "Hi~hlishts of Santa Fe Conference on Nuclear Data". PHYSICS 
NEWS 16(3). 101 (1985). 














































