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LEGAL NOTICE 

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

1. Makes any warranty or representaton, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the in- 
formation which it contains, or that the use of any information, 
apparatus, method, or process disclosed may not infringe pri- 
vately owned rights; or 

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

AVERTISSEMENT 

L'Organisation de Cooperation et de Developpement Economiques, ses pays 
Membres, or leurs agences, les personnes ou organisations agissant en leurs 
noms ou pour le dgveloppement, la compilation, la publication ou la 
distribution de l'information dans ce rapport: 

1. Ne garantissent, expressement ou implicitement ni que les infor- 
mations ci-jointes sont exactes et complhtes, ni que l'utilisa- 
tion de ces informations, ainsi que des appareils, methodes ou 
procedes decrits ne portent pas atteinte des droits acquis; ou 

2. N'assument aucune responsabilite en ce qui concerne l'utilisation 
des dites informations, appareils, methodes ou proc6des ainsi que 
les consequences pouvant en resulter. 

~ h e  NEA Data Bank is part of the Organisation for Economic Co-operation and 
Development and is financed by the following sixteen Member countries: 

Austria, Belgium, Denmark, Finland, France, Germany, Italy, Japan, 

\ .  

the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

La Banque de Donnees de 1'AEN fait partie de ltOrganisation de Cooperation 
et de Developpement Economiques et est financee par les seize pays Membres 
suivants : 

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France, 
Italie, Japon, NorvBge, Pays-Bas, Portugal, Royaume-Uni, SuBde, 
Suisse et Turquie. 



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

The Newsletter reports: 

1. Evaluation work on par t i cu la r  nuclides. 
2. Development o f  codes f o r  nuclear model calculat ions, and other 

codes needed f o r  nuclear data work. 
3. Publications relevant t o  the neutron data f i e l d .  

Contributions on evaluation a c t i v i t i e s  and nuclear model codes have been 
received from: 

FRANCE CEN, Cadarache 7 
CEN, BruyBres-le-Chatel 9 

GERMANY DEMOCRATIC REP. Technische Universi tat ,  Dresden 11 

ITALY 

JAPAN 

ENEA, Bologna 13 

Nuclear Data Centre, JAERI 15 

NETHERLANDS ECN, Petten 19 

PEOPLE'S REP. OF CHINA I n s t i t u t e  o f  Atomic Physics, Be i j ing  2 1  

UNITED KINGDOM AERE, Harwell 22 
Nuclear Physics Laboratory, OXFORD 23 
AEE, Win f r i th  25 

USA NNDC, Brookhaven 27 

USSR FEI, Obninsk 33 

IAEA Nuclear Data Section, Vienna 37 

EFF (European Fusion F i l e )  ECN, Petten 38 

OECD/NEA Data Bank, Ssclay 39 

The next issue o f  NNDEN has been scheduled fo r  December 1986 and cont r i -  
butors are asked t o  send i n  t h e i r  reports by 15th November 1986. 

NEA Data Bank, July 1986 

- 3 -  



NEW EVALUATIONS A) COMPLETED 
B) I N  PROGRESS 

7 -N -15 MANY 

NUCLIDE DATA TYPE ENERGY RANGE 

l -H -l MANY ~ o - ~ ~ v - ~ o M ~ v  
1 -H -3 R MATRIX UP TO 20MeV 

2 -HE-3 R MATRIX UP TO lOMeV 

3 -LI -6 (N,T), (N,N) 
3 -L I -6  MANY UP TO 4MeV 
3 -LI -7 MANY 

4 -BE- MANY 
4 -BE-9 MANY 

5 -B -10 MANY 10-5eV-20MeV 
5 -B -10 (N,d),(N,N) 
5 -B -11 MANY 

13-AL- MANY 

RES.PAR. ,(N,Y) 
MANY 

PAGE 

MANY 

A 

3 1  
3 1  

3 1  

3 1  
38  

3 8 

(N,N'),(N,ZN) 
PHOTON PROD. 1KeV-8MeV 

(N,@ 
MANY 1MeV-20MeV 

PHOTON PROD. 1KeV-8MeV 
MANY 1MeV-20MeV 

PHOTON PROD. 1KeV-8MeV 
PHOTON PROD. 1KeV-8MeV 
PHOTON PROD. 1KeV-8MeV 

26-FE- (N,N1),(N,2N) 
26-FE-54 (N,P), ( N d )  
26-FE-56 MANY 
26-FE-56 (N,P),(Np() 

B 

3 1  

27-CO- 
27-CO-59 MANY 
27-CO-59 (N,P),(N,~) 

C 

31 / 
3 1  

:: 



DATA TYPE 
PAUt 

ENERGY RANGE A j B C  

28-NI- (N,N1),(N,ZN) 1 6  
28-NI- HIGFEST 
28-NI- MANY 10-  eV-2OMeV 1 5  
28-NI- MANY 
28-NI-58 MANY 1MeV-20MeV 3 1  
28-NI-58 (N,P), (N,<) 
28-NI-60 MANY 1MeV-20MeV 31  
28-NI-60 (N,P),(N,oO 

(N,P) , (N,~)  
MANY 

(N,P) ,(N,.O 
MANY 

MANY 

MANY 
MANY 
(N,N) 

1MeV-20MeV 
FAST 

MANY 

MANY 

RES.PAR. 

RES. PAR. 

RES. PAR. 

RES. PAR. 

RES. PAR. 

RES. PAR. 
MANY 
MANY 



PAGE 
NUCL I D E  DATA TYPE ENERGY RANGE A B C 

MANY 
MANY 

MANY 

(~,d) 
MANY 10KeV-20MeV 

(N ,Y) 

FISSION YIELD FAST,14MeV 

FISSION YIELD THERMAL 
FISSION YIELD FAST, 14MeV 

(N,F) 
(N,F) 

FISSION YIELD FAST,14MeV 
FISSION YIELD THERMAL 

MANY 
(N,F),(N,~) 
FISSION YIELD FAST,14MeV 

MANY 
(N,N) FAST 

(N,Y), (N,F) 
(N,N') 680KeV-1530KeV 

RES.PAR. RESONANCE REGION 

MANY 
RES. PAR. RESONANCE REGION 

MANY 30KeV-20MeV 
FISSION YIELD FAST 

(N,F) 
FISSION YIELD THERMAL 

MANY 
MANY 
MANY UP TO 100 KeV 
MANY 

FISSION YIELD THERMAL 
FISSION YIELD FAST 

MANY 

MANY FAST 

MANY ~ o - ~ ~ v - ~ o M ~ v  

MANY 
MANY 
MANY 



CONTRIBUTION TO NNDEN 38 

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

Address : Department of fast Breeders 

Laboratory of Physics Studies 

CEN Cadarache 

13278 SAINT PAUL LEZ DURANCE CEDEX - FRANCE 

WORK IN PROGRESS 

- Continuing activity on JEFl Benchmarking. 
(E. FORT, P. LONG). 

- Reevaluation of 241~m in the fast range. 
(E. FORT, P. LONG). 

- Analysis of the recent experimental transmission and 
fission data obtained at OAK RIDGE on 2 3 9 ~ ~  (thermal and 

resonance range). 

(H. DERRIEN, G. de SAUSSURE, R. PEREZ, R.L. MACKLIN). 

- Analysis of the recent experimental transmission and 
fission data obtained at OAK RIDGE on 2 4 L ~ ~  (thermal and 

resonance range). 

(H. DERRIEN, G. de SAUSSURE). 



WORK PLANNED FOR THE NEAR FUTURE 

- Complete reevaluation of 2 3 9 ~ ~  in the range 30 KeV - 20 MeV. 
(E. FORT, P. LONG) . 

- Translation in ENDF B format of the recent 239~u 
evaluation in the thermal and resonance range. 

(H. DERRIEN) . 
- Evaluation of 241~u in the thermal and resonance range. 

(H. DERRIEN) . 

PUBLICATIONS 

R.Matrix analysis of the 2 3 9 ~ ~  cross section up to 1 KeV. 

H. DERRIEN, G de SAUSSURE, P.B. PEREZ, N.M. LARSON and 

R. L. MACKLIN. 

ORNL Report to be published. 

R.Matrix analysis of the 241~u cross section up to 100 eV. 

H. DERRIEN, G. de SAUSSURE. 

O W L  Report to be published. 



CONTRIBUTION A NNDEN - 

CEN, Bruyeres-le-Chdtel ,  France 

' - Work r e c e n t l y  completed and p u b l i c a t i o n s  : 

- Nucleon-induced e x c i t a t i o n  o f  co l  l e c t i v e  bands i n  12c 
1 

A l i  S. MEIGOONI e t  a l . ,  

Nucl .  Phys. A445 (1985) 304. 

- Cross sect ions and analyz ing powers f o r  f a s t  neutron s c a t t e r i n g  t o  the  

ground and f i r s t  exc i t ed  s ta tes  o f  58~i and 60~i 
2 

P.P. GUSS e t  a l . ,  

Nucl. Phys. - A438 (1985) 187. 

- G ian t  resonance coupl ing and l-dependent p o t e n t i a l s  f o r  160 

J.P. DELAROCHE e t  a l . ,  

Phys. Rev. C - 33 no 5  (1986) 1826. 

- C o l l e c t i v e  e x c i  t a t i o n s  o f  l g 4 p t  i n  low energy neutron s c a t t e r i n g  

M.C. M I R Z A A ~ ~ ~  a l . ,  

Phys. Rev. C v 32 no 5 (1985) 1488. 

- Coupled-channel d e s c r i p t i o n  o f  i n e l a s t i c  s c a t t e r i n g  from s o f t  n u c l e i  

J.P. DELAROCHE, F.S. DIET RICH^ 
Submitted t o  Physical Review C 

- Coupled-channel ana lys is  o f  nucleon s c a t t e r i n g  from 4 0 ~ a  up t o  80 MeV 

G.M. H D N O R E ~ ~ ~  a l .  

Phys. Rev. C - 33 no 4  (1986) 1129. 

- Fast  neutron s c a t t e r i n g  from s o f t  n u c l e i  : coupled-channel formal ism 

and i l l u s t r a t i o n s  

J  .P. DELAROCHE 

S p e c i a l i s t s '  meeting on the  use o f  the  o p t i c a l  model f o r  t h e  c a l c u l a t i o n  

o f  neutron cross sect ions below 20 MeV - NEANDC - 222 " U "  p .  249 (1986). 



- The s p i n - o r b i t  i n t e r a c t i o n  f o r  neut ron-nuc leus  s c a t t e r i n g  

R . L .  W A L ~ E R ~  J.P. DLLARDCHf 

S p e c i a l i s t s '  meet ing  on t h e  use o f  t h e  o p t i c a l  model f o r  t h e  c a l c u l a t i o n  

o f  neu t ron  c ross  s e c t i o n s  below 20 IleV - NLANDC - 222 'U'  p .  271 (1986). 

- Semi-microscopic c a l c u l a t i o n s  o f  e l a s t i c ,  i n e l a s t i c  and t o t a l  n e u t r o n  

s c a t t e r i n g  by 2 3 9 ~ u  

Ch. LAGRANGE, D.G. MADLAND7, M. GIROD 

Phys. Rev. C 33, 1616 (1986) 

- Use o f  r e s u l t s  from m ic roscop ic  methods i n  o p t i c a l  model c a l c u l a t i o n s  

Ch. LAGRANGE 

S p e c i a l i s t s '  meet ing  on  t h e  use o f  t h e  o p t i c a l  model f o r  t h e  c a l c u l a t i o n  

o f  n e u t r o r ~  c ross  s e c t i o n s  below 20 F;€\' - NEAtiDC - 222 ' U '  p 209 (1926) .  

- C a l c u l a t i o n  o f  f i s s i o n  spectrum i n t e g r a l s  f o r  t h e  energy  r e g i o n  15-20 MeV 

o f  f i s s i o n  neut ron  s p e c t r a  

R.L. WALSH' 

- Transformations c inemat iques e t  i n t e g r a t i o n  des s e c t i o n s  e f f i t a c e s  

doublement d i f f e r e n t i e l l e s  

0. BERSILLON 

@hi0 U n i v e r s i t y .  Athens, USA 
* The Col lege o f  W i l l i a m  and Mary, Wi l l iamsburg,  USA 

Y a m u k  U n i v e r s i t y ,  I r b i d ,  Jordan 

LLNL. U n i v e r s i t y  o f  C a l i f o r n i a ,  USA 

Duke Un ive rs i t y ,  Durham, N o r t h  Carol ina,  USA 

Duke U n i v e r s i t y .  Durham, N o r t h  ~ a r o l i n a ,  USA 
LANL, Los hlsms, CSA 

PERMANENT ADDRESS 

Aus t ra l i an  Atomic Energy Commission Reasearch Establ ishement 
Lucas Heights Research Labora tor ies  
P r i v a t e  M a i l  Bag 
Sutherland, NSW 2232, AUSTRALIA 



GERBW DEMOCRATIC REPUBLIC 

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

Adress: Technische Univers i t a t  Dresden 
Sektion Physik 
Mommsenstr. 13 

DDR - 8027 Dresden 

Work r ecen t ly  completed: 

1. Second rev i sed  vers ion  of evaluated  d a t a  f i l e  f o r  S i l i c o n  /l/ 
(new resonance parameters,  improved capture  c ros s  s ec t i ons ;  
now MAT 1402 of BROND) 

(D. Hermsdorf, A.V. Blokhin, A.V. Ignatyuk) 

2. F i r s t  revised ve r s ion  of evaluated d a t a  f i l e  f o r  Lead /2/ 

now wi th  resonances parameters,  y-ray-production c ross  
s ec t i ons  and cor rec ted  neutron emission s p e c t r a  i n  MF 6 MT l0 
represen ta t ion  according t o  /3/; new BRBT 8201 of BROND) 
(D. Hermsdorf , A. V. Blokhin, A. V. Ignatyuk) 

3. Test of evaluated microscopic d a t a  f o r  S i  and Pb by i n t e g r a l  
measurements 
(D. Hermsdorf , M. Toepf e r )  

4. Phenomenology of angular  d i s t r i b u t i o n s  of neutron emission 
spec t r a  (DDx) by sys temat ics  of experiments and t h e o r e t i c a l  
i n t e r p r e t a t i o n  
(D. Hernsdorf, H. Kdka ,  U. S te in inger ,  J.M. ~ r i s e z o - ~ a l v e z )  

Computer codes : 

l. Revised vers ion  of W R E  /4/ improved by an exact  treatment 
of p a i r i n g  e f f e c t  according t o  Fu /5/ 
(H. Kalka) 

2. Code SIXFIL f o r  processing of MP 6 data s t r u c t u r e s  t o  produce 
i n e l a s t i c  s c a t t e r i n g  matr ices  f o r  t r anspo r t  c a l cu l a t i ons  
(M. Toepfer) 



Recent publications : 

l. D. Hermsdorf, 
Proc. 14 th  Int.  Symp. on In terac t ion  of Fast Neutrons w i t h  

Nuclei, Gaussig 1984, Report ZfK-562, p. 113, 1985 

2. H. Kalka, D. Hermsdorf, D. Seeliger,  
Proc. 3 rd  Conf. on Neutron Induced Reactions, molenice,  

1985, i n  press  

3. D. Hermsdorf, 
nDescription of F i l e  1402 f o r  Si l icon f o r  the  Library 
BROND - Revision of MAP 2015 and In teg ra l  Data Testsrt, 
INDC(GDR)-38/L, i n  press  

4. D. Hermsdorf, 
ttDescription of P i l e  8201 f o r  Lead f o r  the Library BRONDII, 

INDC(GDR)-39/L, i n  press  

5. D. Hermsdorf, H. Kalka, D. Seeliger, U. Steininger, 
Contributions t o  ltFinal Report t o  CRP on Techniques of 
Measurements, Analysis and Instrumentation f o r  14-MeV Neutron 
Nuclear Cross Sections, Dubrovnik, 1986, i n  press  

Work i n  progress: 

I. Calculation and evaluation of DDX f o r  fast neutron-induced 
neutron emission f o r  U-238 and Nb-93 

2. Revision of MAT 9238 f o r  U-238 f o r  the Library BROND 

3. Par t ic ipa t ion  i n  the CRP on Nuclear Data f o r  S t ruc tura l  
Materials 

/l / D. Hermsdorf , Reports INDC(GDR)-20/L, INDC(GDR)-22/~, 1983 

/2/ D. Hermsdorf e t  al., see NNDEN/36, p. 4, 1985 

/3/ 0. Schwerer, H.D. Lemmel, INDC(NDS)-156, l984 
R.E. MC Farlane e t  al., LA-UR-84-1026, Rev. 1, 1984 

/4/ H. Kalka, see NNDEN/34, p. 7, 1983 

/5/ C.Y. Pu, Nucl. Sci. Engng. 86 (1984) 344 



E.N.E.A.- Centro Ricerche Energia 'E. Clementel' 

Laboratorio Dati Nucleari e Codici 

Divisione Fisica e Calcolo Scientific0 

Dipartimento Tecnologie Intersettoriali di Base 

Via Mazzini, 2 - 40138 Bologna, Italy 
tel. 051/498111 - telex 511578 ENEABO I 

Names: F. Fabbri, G. Maino, E. Menapace, A. Mengoni, G.C.Panini, 

?!. Pescarini. G. Reffo, X. Rosetti, M.  Vaicari. 

Publications 

l) A. Mengoni, F. Fabbri, G. Maino, "Evaluation of Gamma-Ray 

Production Cross Sections and Spectra for Neutron-Induced 

Reactions on Chromium", RT/TIB/85/38. 

2) M.G. Borgia, G.C. Panini, M. Pescarini, "Comparison between 

EURLIB-4 and VITAMIN-C Libraries with respect to a Shielding 

Reference Problem", RT/TIB/86/4 

3) G.C. Panini, mHighlights of the ENDF-6 Farmat", RT/TIB/~$/~~ 

Work in progress or recently completed 

I) Evaluation 

Photon production cross sections and relevant spectra 

have been evaluated in the incident neutron energy range 

from l KeV to 8 MeV for 50~r, 5 2 ~ r r  5 3 ~ r ,  5 4 ~ r  

and nat Cr. 



A study on effects due to the inclusion of parity depen- 

dence in nuclear level densities is in progress, within 

the framework of the Hauser-Feshbach statistical model. 

1I)Activity in Nuclear Data Management and Processinq 

a) The THEMIS code for nuclear data processing is being on 

CRAY.XMP. The code has been obtained from CEA-Saclay and 

final goal is to merge in it the ACER module received 

from AERE-Winfrith. 

b) Some parts of the VITAMIN-J library has been processed by 

THEMIS in the framework of the GEFF-1 project for fusion 

group libraries. 

The processing will deal with the neutron data of 12 mate- 

rials, the photon production data for most part of the 

materials and the photon data of all the nuclides of inte- 

rest in the fusion field. 

C) Reaction rates and kerma factors in the same VITAMIN-J 

structure for all EFF-1 materials have been ottained too. 



Contr ibut ion t o  Neutron Nuclear Data Evaluat ion Newsletter-38 

Japanese Nuclear Data Committee 
(Nuclear Data Center,  JAERI) 

Work Recently Completed and Publ ica t ions :  

(1) Systematic Analysis of F i s s i o n  Cross Sect ions of Actinides by means of 
Double-Humped Bar r i e r  Model 

Takaaki OHSAWA, Yuji  SHIGEMITSU, Masao OHTA and Kazuhiko KUDO: 
J.  Nucl. Sci .  Technol., 21, 880 (1984) 

Neutron-induced f i s s i o n  c ross  s e c t i o n s  of 24 a c t i n i d e  nuc le i  were analyzed 
i n  terms of t h e  double-humped f i s s i o n  b a r r i e r  model t o  deduce the  b a r r i e r  
he ights .  Good f i t s  were obtained by assuming t h a t  t h e  f i r s t  b a r r i e r  is mass- 
symmetric and a x i a l l y  asymmetric, while  t h e  second b a r r i e r  is mass-asymmetric 
and a x i a l l y  symmetric. Systematic t rends were observed i n  t h e  b a r r i e r  he igh t s  
of t h e  a c t i n i d e  nuc le i ;  the  f i r s t  b a r r i e r  he ight  a s  a  funct ion  of neutron number 
tends t o  be peaked a t  N=147, whereas t h e  second b a r r i e r  he igh t  increases  
l i n e a r l y  a s  a  func t ion  of ( ~ - x ) ~ A " ~ ,  where X i s  t h e  f i s s i l i t y .  By decomposing 
t h e  b a r r i e r  he ights  i n t o  liquid-drop and s h e l l  co r rec t ion  p a r t s ,  t h e  su r face  
energy c o e f f i c i e n t  was deduced t o  be 17.55 MeV. This va lue  i s  cons i s t en t  with 
e x i s t i n g  va lues  obtained from nuclear  mass systematics .  This f a c t  corroborates  
t h e  t h e o r e t i c a l  conjec ture  t h a t  the  s h e l l  co r rec t ion  i s  damped a t  l a r g e r  
deformation corresponding t o  t h e  second b a r r i e r .  Near constancy of t h e  f i s s i o n  
b a r r i e r  he ights  f o r  a c t i n i d e s  ( f i s s i o n  b a r r i e r  anomaly) was in t e rp re t ed  i n  terms 
of t h e  three-component ana lys i s .  

(2)  Evaluation of Neutron Nuclear Data f o r  2 4 9 ~ k  and 2 4 9 ~ f  
Yasuyuki KIKUCHI and Tsuneo NAKAGAWA: JAERI-M 85-138 (1985) 

Neutron nuclear  da t a  of 2 4 9 ~ k  and 2 4 9 ~ f  have been evaluated 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 ,  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  emitted 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  cross  sec t ions  were evaluated mainly on the  
b a s i s  of  measured da ta .  The o the r  c ross  s e c t i o n s  were ca l cu la t ed  wi th  t h e  
o p t i c a l  and s t a t i s t i c a l  models because of s ca rce  measured da ta .  

(3) Evaluation of Neutron Nuclear Data of Natural  Nickel and I ts  Isotopes 
Yasuyuki KIKUCHI  and Nobuo SEKINE: J .  Nucl. Sci .  Technol., 22, - 
337 (1985) 

Neutron nuclear  da t a  of n a t u r a l  n i cke l  and i ts  i so topes  have been 
evaluated. Evaluated 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 ,  capture ,  
(n,2n),  (n,3n),  (n,p) ,  (n , a ) ,  (n ,n rp )  and (n ,n l a )  r e a c t i o n  c ross  sec t ions ,  t h e  
resonance parameters, t h e  angular  and energy d i s t r i b u t i o n s  of secondary neutrons 
i n  t h e  energy range of 10 -~  eVb20 MeV. The evalua t ion  has  been made on t h e  
b a s i s  of r ecen t ly  measured da ta  with t h e  a i d  of t h e  s p h e r i c a l  o p t i c a l  model and 




























































