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LEGAL NOTICE 

N e i t h e r  t h e  O r g a n i s a t i o n  f o r  Economic Co-operation and Development, any o f  its 
Member 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 pe r son  o r  o r g a n i s a t i o n  a c t i n g  
e i t h e r  on b e h a l f  o f  any of  them o r  o t h e r w i s e  i n  t h e  development,  compi la t 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  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 :  

1. Makes any war ran ty  o r  r e p r e s e n t a t o n ,  expressed  o r  i m p l i e d ,  wi th  r e s p e c t  
t o  t h e  accuracy ,  completeness ,  o r  u s e f u l n e s s  o f  t h e  i n f o r m a t i o n  which it 
c o n t a i n s ,  o r  t h a t  t h e  use  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  pro- 
c e s s  d i s c l o s e d  may n o t  i n f r i n g e  p r i v a t e l y  owned r i g 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 ,  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 .  

, . AVERTISSEMENT 

L ' O r g a n i s a t i o n  de  Cooperat ion e t  de OBveloppement Economiques, s e s  pays 
Membres, o r  l e u r s  agences ,  l e s  personnes  ou o r g a n i s a t i o n s  a g i s s a n t  en l e u r s  
noms ou pour l e  d6veloppernent, 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 impl ic i t ement  n i  que les ~ n f o r m a t i o n s  
c i - j o i n t e s  s o n t  e x a c t e s  et  complhtes ,  n i  que l ' u t i l i s a t i o n  de c e s  i n f o r -  
mat ions ,  a i n s i  que des  a p p a r e i l s ,  methodes ou procCd6s d 6 c r i t s  ne p o r t e n t  
pas  a t t e i n t e  2 d e s  d r o i t s  a c q u i s ;  ou 

2. N'assument aucune r e s p o n s a b i l i t 6  en c e  q u i  concerne  l ' u t i l i s a t i o n  des  
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 ,  methodes ou p rocedes  a i n s i  que les  
consequences pouvant en  r e s u l t e r .  

The NEA Data Bank is p a r t  o f  t h e  O r g a n i s a t i o n  f o r  Economic Co-operation and 
Development and is f inanced  by t h e  fo l lowing  s i x t e e n  Member c o u n t r i e s :  

A u s t r i a ,  Belgium, Denmark, F i n l a n d ,  France ,  Germany, I t a l y ,  Japan,  t h e  
Ne ther lands ,  Norway, P o r t u g a l ,  Spa in ,  Sweden, S w i t z e r l a n d ,  Turkey and t h e  
United Kingdom. 

La Banque de Donnees de 1'AEN f a i t  p a r t i e  de l t O r g a n i s a t i o n  de  Cooperat ion e t  
de  Developpement Economiques 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  Membres 
s u i v a n t s  : 

Allemagne, Aut r i che ,  Belgique,  Oanemark, Espagne, F i n l a n d e ,  F rance ,  I t a l i e ,  
Japon,  Norvhge, Pays-Bas, P o r t u g a l ,  Royaume-Uni, Suhde, S u i s s e  e t  Turquie.  



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

NNDEN/37 

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  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  and nuclear model codes have been 
rece ived from: 

BULGARIA 
m 

I n s t i t u t e  o f  Nuclear Research and 
Nuclear Energy, Sof ia  6 

FEDERAL REP. OF GERMANY KFK, Karlsruhe 7 

FRANCE CEN, Cadarache 
CEN, BruyBres-le-Ch%tel 

GERMANY DEMOCRATIC REP. Technische Un ive rs i tB t ,  Dresden 12 

INDIA Reactor Research Center, Kalpakkam 13 

ITALY 

JAPAN 

NETHERLANDS 

ENEA, Bologna 

Nuclear Data Centre, JAERI 

ECN, Petten 

PEOPLE'S REP. OF CHINA I n s t i t u t e  o f  Atomic Physics, B e i j i n g  22 

ROMANIA Cent ra l  I n s t i t u t e  o f  Physics, Bucharest 23 

UNITED KINGDOM AERE, Harwel l  24 
Nuclear Physics Laboratory, OXFORD 26 
AEE, W i n f r i t h  27 

USA NNDC, Brookhaven 29 

IAEA Nuclear Data Section, Vienna 39 

EFF (European Fusion F i l e )  ECN, Pe t ten ,  40 

OECD/NEA Data Bank, Saclay 
B r i e f  Report on Op t i ca l  Model Meeting 
J o i n t  Evaluated F i l e  (JEF) 

The next issue o f  NNDEN has been scheduled f o r  Ju l y  1986 and con t r i bu to rs  
a re  asked t o  send i n  t h e i r  repo r t s  by 15th June 1986. 

NEA Data Rank. December 1985 



NEW EVALUATIONS A) COMPLETED 
B) I N  PROGRESS 
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l - H  -1 

3-L I -6  
3 -L I -6  
3-LI -7 

4-BE-9 
4-BE-9 

5-0 -10 
5-8 -11 

7-N -15 

14-SI-NAT 

22-TI-48 

24-CR- 
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24-CR-53 
24-CR-NAT 

26-FE-56 
26-FE-NAT 

27-CO-59 

28-NI- 
28-NI-58 
28-NI-60 
28-NI-NAT 

29-CU-63 
29-CU-65 

30-21\1-65 

34-SE-75 

41-NB-93 
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42-MO-92-100 
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).'DECAY 

MANY 
MANY 

(N,NP)(N,P) 



PAGE 
A R 

20 
2 1 

2 1  

27 

37 
37 

27 

1 3  

27 

27 
37 

1 9  
11 
1 9  
11 

7 
37 

27  

37 
9 
9 

11 
11 
1 9  

9 
1 9  

9 
1 9  
1 9  

22 
27 

7 

1 9  
1 9  

1 9  

1 9  

NUCLIOE 

44-RU-101 
44-RU-102 

46-PO-107 

63-EU-153 

79-AU-197 
79-AU-197 
79-AU-198 

90-TH-232 

91-PA-231 

92-U -234 
92-U -235 
92-U -235 
92-U -235 
92-U -238 
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92-U -238 
92-U -238 
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95-AM-241 
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97-BK-249 

98-CF-249 
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DATA TYPE 

MANY 
MANY 

MANY 

(N,Y) 

MANY 
(N,v) 

DECAY 

(N,2N) 

(N, V)(N,a) 

(N,v) (N,ff) 
(N,F) 
MANY 
NU 
MANY 
NU 
(N, V) (N,N' ) 
(N,Y)(N,F) 
T1/2(N, Y) 

(N,F) 
(N,2N) 
(N,F) 
NU 
(N,2N) 
MANY 
RES. PAR. 
MANY 
RES . PAR. 
MANY 
MANY 

MANY 
T1/2 
MANY 

MANY 
MANY 

MANY 

MANY 

ENERGY RANGE 

10KeV-20MeV 
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RES,UNRES RESONNANCES 

10-ZeV-20~eV 
10- eV-20MeV 

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

~ o - ~ ~ v - ~ o M ~ v  
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INSTITUTE 09 NUCLEAR RFSEARCH M D  NUCLEAR ENERGY, SOFIA, BULGARIA 

Names : A,Mateeva, S.Toshkov, N. Janeva 

Adarestr : I n s t i t u t e  of Nuclem Research and 
Nuclear Ehergy 
Bulgarian Academy of Sciences 
Bul. Lenin 72 
Sofia  1113, Bulgaria 

Recent Publications 

1. N. Janeva, N,Koyumdjieva, A.A.Lukyanov and S,Toshkov; Fluctuat 
Factors On Average Cross Sections For Overlapping Resonances, 
Bt. Conf. on Nuclear Data, Santa Fe, USA, May 1985, 

2. V.V,Kolesov, A,A,Lukyanov, S.Toshkov and N.Janeva; Multilevel 
Analysis O f  Pu-239 Neutron Cross Sections In The Resolved 
Resonance Region, fnt.  Conf. on Nuclear Data, Santa Fe, USA, 
May 1985. 

3. A.A.Lukyanov, N.Janeva; Average Neutron Cross Sections i n  the  
Region of In te r fer ing  Resonances, Sov. Nuclear Physics. 

4. A.A.Vanlkov, $.Toshkov, V,P,fJhaintzev, N, Janeva; Methoa f o r  
Analysing Transmission Functions and Neutron Csoss Sections o 
Heavy Nuclfdes i n  the  Unresolved Resonance Region, JfNR, Dubn 
3-84-848, 1984. 

Work recent ly  comwlet ed 

1. A Code f o r  Monte-Carlo Moaelling of  F i s s i l e  Nuclei Neutron 
Cross Bections. 

2. Multilevel Parametrizaiiion of F i s s i l e  Nuclei Resonance Cross 
SectLons. 

Work i n  progress 

Precise Measurement of U-235 ''alphaH Value i n  the  Thermal 
XTeutron Znergy Point. 



Contribution to NNDEN-37 

KfK KARLSRUHE 

GERMANY 

Names : F.H. Frohner, B. Goel, B. Krieg, E. Stein, H. Kisters 

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

Work recently completed 

- The KEDAK-4 documentation has been completed and issued as a KfK 
report, see Ref. 1. 
(B. Goel, B. Krieg) 

- The problem of cross section fluctuations in the context of self- 
shielding and width fluctuation factors for resonance-averaged cross 
sections was restudied. The maximum-entropy distributions of S- and 
R-matrix elements for a given average S-matrix (given transmission 
coefficients) have been found to be the Poisson kernel in the domain 
of symmetric unitary matrices (S) and a generalized t-distribution in 
the space of real symmetric matrices (R). Exact cross sections cal- 
culated as averages over these distributions were compared with those 
from the heuristic approximations deduced by Moldauer and by Hofmann, 
Richert, Tepel and Weidenmuller from Monte Carlo results. First 
reports on this work were given in Refs. 2 and 3. 
(F.H. Frohner) 

- The improvements in neutron data for actinides and fission products, 
achieved in a worldwide effort during the last ten years, has been 
reviewed with special emphasis on the minor actinides. Remaining 
discrepancies and data requirements are stated (Ref. 4). 
(H. Kusters) 

Work in progress 

- The KEDAK evaluation of 242m~m is being updated in the resolved 
and unresolved region so as to be consistent with recent resonance 
data from Livermore. 
(F.H. Frohner, B. Krieg) 

- Work is under way on capture and inelastic scattering of 238U in 
the unresolved resonance region, including self-shielding studies. In 
this context the new methods recently developped at Karlsruhe and 
Heidelberg (see Ref. 3) for unresolved resonances are implemented in 



computer programs, in particular the GOE triple integral for partial 
cross sections, the R-matrix distribution for Monte Carlo sampling and 
the DOBRO method (Refs. 5, 6) for temperature-dependent self-shielding. 
(F.H. Frohner, E. Stein) 

References 

1. B. Goel, B. Krieg, "Status of the Nuclear Data Library KEDAK-4, 
October 1984", Report KfK 3838 (February 1985) 

2. F.H. Frohner, "Information Theory Applied to Unresolved Resonances", 
Proc. Internat. Conf. on Nucl. Data for Basic and Applied Sci., 
Santa Fe, May 1985, to be published in Radiation Effects 
(preprints available on request) 

3. F. H. Frohner, "Treatment of the Unresolved Resonance Regionu, 
Proc. Internat. Seminar on Nucl. Data, Cross Section Libraries and 
their Application in Nucl. Technol., Bonn, 1-2 Oct., 1985, 
to be published (preprints available on request) 

4. H. Kisters, "Nuclear Data for the Nuclear Fuel Cycle", 
Proc. Internat. Seminar on Nucl. Data, Cross Section Libraries and 
their Application in Nucl. Technol., Bonn, 1-2 Oct., 1985, 
to be published (preprints available on request) 

5. F.H. Frohner, "~ew Techniques for Multi-Level Cross Section 
Calculation and Fitting", Proc. Conf. on Nuclear Data Evaluation 
Methods and Procedures, Brookhaven, 1980, BNL-NCS-51363 (1981) 
vol. I, p. 375; separately issued as report KfK 3081 (1980) 

6. F.H. Frohner, "Two Fast Methods for Doppler Broadening of 
Nuclear Cross Sections - SIGMAl and DOBRO", internal report 
01.02.03 P03A (1983), available on request 



Con t r i bu t i on  t o  NNDEN 37 

H. DEPRIEN, E. FORT, J.P. DOAT. P. LONG, P I .  AKGRAND. M. CAUtIETTE 

Department o f  Fast  Breeders 
Laboratory o f  Physics Studies 

CEN Cadarache 
13278 ST. PAUL LEZ DURANCE CEDEX 

France -- 

WORK I N  PROGRESS 

- Re-evaluation of 2 3 9 ~ u  resonance parameters by ana l ys i s  of transmis- 
s i o n  data obta ined by ORNL (H. DERRIEN) 

- Eva lua t ion  o f  241~u resonance parameters (H. DERRIEN) 

- Imp lan ta t i on  o f  RENZI's code t o  c a l c u l a t e  (u(,n) i n t r i n s i c  neutron 
sources (N. CAUMETTE) 

- Ana lys is  of 2 3 9 ~ u  f i s s i o n  cross s e c t i o n  i n  the range 3C KeV-20 HeV 
(E. FORT, M. ANGRAND) 

- Improved c a l c u l a t i o n  on 2 3 9 ~ u  i n  t h e  range 5 MeV-17 MeV. Adjustment 
o f  (n,Zn) ca l cu la ted  cross s e c t i o n  on i n t e g r a l  datum obta ined i n  
PHENIX core (E. FORT, P. LONG) 

- Benchmark t e s t i n g  o f  JEF-1 pr imary ac t i n i des  on fundamental mode 
i n t e g r a l  data (E. FORT, J.P. DOAT) 

- M o d i f i c a t i o n  o f  S12N ve rs ion  2 code i n  view o f  (n,4n) cross sec t ion  
c a l c u l a t i o n  c a p a b i l i t y  (E. FORT, P. LONG) 

WORK PLANNED FOR THE NEAR FUTURE 

- Continuing a c t i v i t y  o f  2 3 9 ~ u ,  2 4 1 ~ u  resonance parameters eva lua t i on  
(H. DERRIEN, P. LflNG) 

- Complete reeva lua t i on  o f  2 3 9 ~ u  from 30 Kev-20 Mev (E. FORT, P. LONG) 

- Cont inu ing a c t i v i t y  on JEF-l pr imary ac t i n i des  benchmarking (E. 
FORT, P. LONG) 

PUBLICATIONS 

- S ta te  o f  A r t  on 2 3 9 ~ u  resonance parameters. 
H. DERRIEN - Review paper, SANTE FE Conference (May 1985). 

- A methodology t o  c a l c u l a t e  (n,xn) cross sect ion.  
E. FORT - Contr ibuted paper, SANTE FE Conference (Play 1985). 



Service de Physique et Techniques Nucleaires 

Centre d'Etudes de BruyBres-le-Chztel 

FRANCE 

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

C. PHILIS, N. VERGES . 

Address : Service de Physique et Techniques Nucleaires 

Centre dlEtudes de BruyBres-le-Chstel 

B.P no 12, 91680 BruySres-le-Chstel, France 

Work recently completed and publications : 

- Cross sections and analyzing powers for fast neutron scattering to the 
ground and first excited states of 58~i and 60~i . 
P.P. GUSS*et al., Nucl. Phys. A438, (1985) 187 . 

- Nucleon-induced excitation of collective bands in 12c, 
** 

A.S. MEIGOONI et al., Nucl. Phys. A455 (1986) 304 . 

- Collective excitations of lg4pt in low energy Neutron Scattering, 
* * * X  

M.C. MIRZAA et al., accepted for publication in Phys. Rev. C . 
- Coupled-channel analysis of nucleon scattering from 40~a up to 80 MeV, 
G.M. HONORE* et al., accepted for publication in Phys. Rev. C . 

- Giant resonance coupling and - dependent potentials for 160, 
J.P. DELAROCHE et al., submitted to Phys. Rev.C . 

- Partial Kerma factors for neutron interactions with "C at 20 &En 65 MeV, 
** 

R.W. FINLAY et al., Nucl. Inst. Meth. in Phys. Research B10/11 (1985) 396 

- Nuclear Deformation of 24~g, 28~i and 3 2 ~  from fast neutron scattering, 

G. HAOUAT et al., Phys. rev. C - 30 (1984) 1795 . 
- Feedback of Dispersion Relations plus giant resonances on Nucleon elastic 
scattering from 40~a , 
J.P. DELAROCHE et al., Osaka Conf. Aug. 1985 . 

- Energy Dependence of the Local Optical Potential for neutron - Nucleus 
Scattering, 

J.P. DELAROCHE et al., Glouster Conf., Sept. 1984 . 
. . ./. . 

- l 0  - 



- The Imaginary part of the spin - orbit Interaction for Neutron Nucleus 
Scattering, 

* 
R.L. WALTER et al., Glouster Conf. Sept. 1984 . 

+ + - Nucleon Induced Excitation of K"= 01, 02, I-, 3- Bands in "C . 
*I 

A.S. MEIGOONI et al., Glouster Conf. Sept. 1984 . 
- Toward a Theory of Inelastic Scattering from soft Nuclei, 

**I 
J.P. DELAROCHE and F.S. DIETRICH , submitted to Phys. Rev. C . 

- Optical Model Description of the Neutron Interaction with '16Sn and 120sn 

over a wide energy range, 
* 

P.P. GUSS et al. , to be submitted to Phys. Rev. C . 
- Mesure et evaluation de la section efficace 239~u (n,2n) , Santa F B ,  
New Mexico, USA , Nuclear Data for Basic and Applied Science, 13,17/5/85 
J. FREHAUT, C.A. PHILIS, A. BERTIN, R. BOIS . 

- 235, 23aU et 23gp,, 
- Evaluation de -$ pour 

P 
J. FREHAUT, Note PTN-647/85 du 24.10.85 . 

Work in Progress : 

7+ 58,60Ni - Energy dependences of the optical model for * n t 54'56~e and n 1- 

up to 30 MeV , 
J.P. DELAROCHE et al. 

- Spectres des particules 6mises dans une reaction B trois corps en voie 

de sortie , 
0. BERSILLON . 

- Transformation cinematique des spectres continus , 
0. BERSILLON . 

* 
Duke University USA 

X *  

Ohio Universitv USA 
*** 

Lawrence Livermore National Laboratory USA 
X***  

Phys. Depart. Yarrnok Univ. IRBID Jordanie 



GERMAN DEKOCRATIC REPUBLIC 

W: D. Hermsdorf, D. Seeliger, et al. 

Address: Technische Universitat Dresden 
Sektion Physik 
tlommsenstr. 13 
DDR-8027 Dresden 

The following evaluations were recently included in INDL/V(85) of the 
IAEA Nuclear Data Section: 

MATIRev. nuclide documentation 

INDLIV-2640 Rev.1 26-Fe-nat in coop. with FE1 Obninsk, 
YK 36(1) (1980) 

INDLIV-4110 Rev.1 41-Nb-93 KE 20 166 (1977) 

INDLIV-4111 Rev.2 same, supplemented by V. Goulo 



REACTOR RESEARCH CENTRE, KALPAKKAM, INDIA 

Names: S. Ganesan, M.M. Ramanadhan, V. Gopalakrishnan, R.S. Keshavamurthy 
----- 
Address: Reactor Group 

311, G. S. Building 
Reactor Research Centre, 
Kalpakkam - 603102, 
Tamil Nadu, India. 

Work recently completed and main results: 
........................................ 

- Integral validation of capture and fission cross section by analyses of 
THOR assembly, in fission source energy range. The analyses showed that 
JENDL-1, ENDFIB-IV, ENDL/84, ENDFIB-V, INDL/A-83 ,and FRENCH(1969) overpredict 
capture by about 10 to 50%. The INDIAN and JENDL-2 files are consistent, 
within error bars. Based on this analyses it was also decided that 
fission cross sections of Meadows(l983) will be adapted in Indian file. 

- Integral validation of (n,2n) cross sections for Th-232 was carried out 
using analyses of central spectral indices measured in center of THOR 
assembly. The preliminary indication is that JENDL-2 file is consistent 
whereas all other files overpredict %,2n / bf ratio for Th-232 corres- 
ponding to the flux at core center of THOR assembly. 

- Calculations of displacement damage cross sections were successfully made 
for the flux spectrum of a small fast reactor for axial and radial locat- 
tions in the core. 

- A compilation of details of specific integral experiments and measured 
integral values of parameters including uncertainties for benchmark 
testing for Th-232 and U-233 has been made. 

- Effective one group cross sections for various actinides have been calcu- 
lated using core-centre and core-boundary flux spectra of a small fast 
reactor assembly. 

Work in Progress: 
---------------- 

- The program EVGRP for processing photonic production data under ENDFIB 
format is being commissioned. 

- The possible use of available experimental information in the blanket 
region of THOR assembly is being explored for validation of capture and 
fission cross sections in the energy region which are appropriate to the 
spectrum in the blanket region. Errors in U-238 cross sections and fluxes 
in blanket will influence the interpretation by additional errors as 
compared to the more definite validation using measurements at core center. 



Publications: 
------------ 

l. S. Ganesan et al., 
"Problems and Experiences in.Nuclear Data Processing in Developing 
Countries, " 
Progress in Nuclear Energy, 14, 301 (1984). 

2. S. Ganesan et al., 
"Effect of Interpolation Error in Pre-processing On Self Shielding Factors 
and Their Temperature Derivatives," Paper presented in the International 
Conference on Nuclear Data for Basic and Applied Science during May 12- 
17, 1985 at Santa Fe, New Mexico, U. S. A. (To appear in RADIATION EFFECTS 

3. S. Ganesan et al., 
"A Programme of Evaluation, Processing and Testing Of Nuclear Data for 
Th-232 and U-233," Paper presented in the International Conference on 
Nuclear Data for Basic and Applied Science during May 12-17, 1985 at 
Santa Fe, New Mexico, U. S. A. (To appear in RADIATION EFFECTS) 

4. S. Ganesan, 
"Status Report", Paper presented at the Research Coordination Meeting 
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