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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: 

Makes any warranty or representation, expressed or implied, with respect to the accuracy. 
completeness, or usefulness of the information which it contains, or that the use of any 
information, apparatus, methcd, or process disclosed may not infringe privately owned rights; 
or 

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 Coop6ration et de D6veloppement Economiques, ses pays Membres, ou leurs 
agences, les personnes ou organisations agissant en leurs noms ou pour le d6veloppement, la 
compilation, la publication ou la distribution de l'information dans ce rapport: 

Ne garantissent, expressiment ou irnplicitement ni que les informations ci-jointes sont exactes 
et complktes, ni que l'utilisation de ces informations, ainsi que des appareils, mithodes ou 
prockd6s dicrits ne portent pas atteindre B des droits acquis; ou 

N'assument aucune responsabiliti en ce qui concerne l'utilisation des dites informations, 
appareils, mithodes ou procidis ainsi que les condquences pouvant en risulter. 

The NEA Data Bank is part of the Organisation for Economic Co-operation and 
Development and is financed by the following seventeen Member countries. 

Ausuia, Belgium, Denmark, Finland, France, Germany, Greece, Italy, Japan, 
theNetherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom. 

La Banqne de Donnkes de I'AEN fait partie de L'Organisation de Cooperation et de 
Developpement Economiques et est financk par les dix-sept pays Membres suivants: 

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France, 
Grkce, Italie, Japon, Norvkge, Pays-Bas, Portogal, Royaume-Uni, SuUe, 
Suisse et Turquie. 



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER 

The Newsletter reports: 

Evaluation work on particular nuclides 

~evelopment of codes for nuclear model calculations, and other codes 
needed for nuclear data work. 

Publications relevant to the neutron data field. 

Con~butions have been received from: 

BELARUS Radiation Physics and Chemistry Problems Institute Minsk 11 

BULGARIA Institute for Nuclear Research and Nuclear Energy 13 

CHINA Chinese Nuclear Data Centre, 
Institute of Atomic Energy, Beijing 

CNDC, Guangxi Univ., Zhengzhou Univ., Nankai Univ. 18 

FRANCE Centre d'Etudes Nucleaires de Cadarache 21 

GERMANY Kemforschungszentrum Karlsruhe GmbH, Karlsmhe 22 

ITALY Ente Nazionale Energie Alternative, Bologna 24 

INDIA Bhabha Atomic Research Centre 33 

JAPAN Japanese Nuclear Data Committee (Nuclear Data 34 
Center, JAERI) 

NETHERLANDS Stichting Energieonderzoek Centrum Nederland, Petten 39 

POLAND Soltan Institute for Nuclear Studies, Warsaw 42 

ROMANIA Institute of Physics and Nuclear Engineering 43 
/Institute of Atomic Physics 

SLOVAKIA Institute of Physics, Bratislava 44 

UNITED KINGDOM Nuclear Physics Laboratory, Oxford 46 



USA Los Alamos National Laboratory 48 

USA National Nuclear Data Center, Brookhaven 52 

IAEA Nuclear Data Section, Vienna 53 

OECD/NEA NEA Evaluation Activities 
New at the Data Bank 
NEA Online Services 

The next issue of NNDEN hasbeen scheduled for March 1995. Contributors are asked to send 
in their reports by 1st February 1995. 



Index to data referenced in NNDEN147 

A) COMPLETED 

B) IN PROGRESS 

c) PLANNED IN THE NEAR FUTURE 

WCLIDE 

H 1 

H 2 

Be 9 

C 12 

C 12 

C nat 

N 14 

N 14 

N nat 

0 16 

0 16 

0 nat 

Mg 24 

AI 

AI 27 

A1 27 

AI 27 

A1 27 

Si 28 

Si 32 

S 32 

C1 

Ti 46 

Cr 

Cr 52 

Cr 52 

DATA TYPE 

cross sections, angular distributions 

extension of ENDFIB-V1 to higher energy 

622 keV resonance transitions 

nucleon induced reactions 

cross sections 

photo-reaction cross section 

cross sections 

ENDFB-VI.2 evaluation 

photo-reaction cross section 

434 keV resonance transitions 

(n, y a )  cross section 

photo-reaction cross section 

658 keV resonance transition 

p, a ,  y emission spectra 

extension of ENDFIB-V1 to higher energy 

X Y) 

nucleon induced reactions 

cross section and emission spectra 

180 keV resonance transitions 

1 - 3 keV resonance transitions 

203 keV resonance transitions 

evaluation, many data 

(n,2n) cross section 

library intercomparison 

(n,p) cross section 

library intercomparison 

ENERGY 

20 MeV - 1 GeV 

< 40 MeV 

20 - 50 MeV 

10 - 140 MeV 

< 2.5 MeV 

10 - 140 MeV 

14.7 MeV 

10 - 140 MeV 

< 200 MeV 

< 40 MeV 

S 400 MeV 

< 1 GeV 

13 - 16.6 MeV 

A 

37 

35 

50 

51 

35 

34 

44 

35 

34 

50 

36 

34 

34 

34 

14 

54 

14 

39 

PAGE 

B C  

37 

5 1 

37 

37 

51 

5 1 

37 

42 



Cr 53 

Fe 

Fe 

Fe 

Fe 

Fe 

Fe 54 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe isotopes 

CO 

CO 59 

CO 59 

CO 60 

Ni 

Ni 58 

Ni 58 

Ni 60 

Ni 60 

Zn 64 

Zn 66 

Zn 67 

Zn 68 

Zr 90 

Zr nat 

Ga 

MO isotopes 

Tc 98 

Tc 100 

13 - 16.6 MeV 

< 200 MeV 

< 862 keV 

< 30 MeV 

< 40 MeV 

< 200 MeV 

< 40 MeV 

< 30 MeV 

13 - 16.6 MeV 

13 - 16.6 MeV 

13 - 16.6 MeV 

13 - 16.6 MeV 

(n,p) cross section 

p, a ,  y emission spectra 

EFF-l/EFF-2.3 intercomparison 

JEF-2, ENDFD-V1 shielding benchmark 

library intercomparison 

JENDL-3 shielding benchmark 

(n,2n)Fe-53m+g cross section 

evaluation, many data 

cross section fluctuations 

revised evaluation 

resonance parameters and covariances 

(n,x a )  

radiation damage; PKA spechum 

library intercomparison 

extension of ENDFD-V1 to higher energy 

EFF-2 data processed for sensitivity analysis 

p, a, y emission spectra 

extension of ENDFD-V1 to higher energy 

(n, a) 
(n,p) cross section 

library intercomparison 

resonance parameters and covariances 

library intercomparison 

library intercomparison 

resonance parameters and covariances 

(%p) cross section 

(n,p) cross section 

@,p) cross section 

(n,p) cmss section 

@m) .  

(n,2n) cross section 

evaluation, many data 

reevaluation 

nuclear shucture 

nuclear smcture 

39 

28 

14 

54 

14 

22 

25 

22 

50 

28 

39 

27 

50 

35 

14 

39 

39 

49 

33 

14 

25 

25 

25 

42 

51 

28 

51 

5 1 

51 

23 

23 

42 

42 

42 

42 



Xe isotopes 

Sm isotopes 

Sm 147 

Sm 148 

Gd 157 

Lu 

H£ 179 

W isotopes 

W 183 

W 184 

W 184 

0 s  isotopes 

Hg 

Tl 

Pb 

Pb nat 

Pb 207 

Pb 208 

pb 208 

Pb 208 

Pb 208 

Pb 208 

Tl 

Bi 209 

Bi 209 

U 233 

U 233 

U 234 

U 235 

U 238 

U isotopes 

Pu 233 

Pu 239 

Pu 239 

Pu 239 

30 MeV 

< 30 MeV 

< 30 MeV 

< 200 MeV 

< 200 MeV 

< 40 MeV 

< 200 MeV 

14.7 MeV 

thermal 

1 - 100 keV 

(y,n) cross section 

level density parameters 

resonance parameters 

resonance parameters 

radiative strength 

evaluation, many data 

(n,2n)178m2Hf , (n,n')179m2Hf cross sections 

photo absorption cmss section 

multiparticle reaction cross sections 

multiparticle reaction cross sections 

multiparticle reaction cross sections 

level density parameters 

evaluation, many data 

evaluation, many data 

p, a, y emission spectra 

revision of evaluation 

(n,xny) 

extension of ENDFD-V1 to higher energy 

@,xn). (P.XP) 

scattering 

(n,xn~) 

y emission 

evaluation, many data 

multineutron emission cross section 

optical parameters 

resonance parameters 

evaluation 

cross sections 

resonance parameters 

(n,sct) 

(n,f) cross section 

(n,f) cross sectoin 

resonance parameters 

(n2n) cross section 

reevaluation 

24 

25 

13 

13 

39 

14 

49 

24 

25 

14 

14 

39 

50 

49 

48 

50 

14 

33 

35 

37 

54 

11 

11 

21 

11 

33 

33 

33 

51 

5 1 

45 

13 

5 1 

13 

7 

21 



Pu 239 

Pu 240 

Pu 241 

Pu isotopes 

Cm 

actinides 

actinides 

actinides 

actinides 

actinides 

actinides 

actinides 

actinides 

actinides 

fissile mat. 

fissile mat. 

fission prod. 

fission prod. 

Fission lib. 

Fusion lib. 

many 

many 

many 

many 

many 

many 

many 

many 

many 

many 

many 

many 

many 

many 

resonance parameters 

reevaluation 

resonance parameters 

(n,f) cross section 

(nf) cross section 

(minor) many data 

(minor) nu-bar, prompt fission n spectra 

(n,2n) cross section 

nu-bar, spectra for n and y 

(Z-even,N-odd) (n,2n) 

@,F) cross section 

nu-bar, spectra for n and y 

(n,abs) cross section 

prompt fission n spect., neutron multiplicities 

code: cross section and neutron spectra 

code: neutron induced reaction data 

optical model parameters 

review of JENDL-3, JEF-2, ENDFE-V1 

time-dependent cross sections for fission reactors 

time-dependent cross sections for fission reactors 

activation cross sections for fusion 

A<40 : resonance transitions 

code: charged particle induced reaction data 

(A-50) optical model parameters for (n,a) 

Fe-54 to Bi-209 : (p,p'x) cross sections 

(Z=82-98) fission barrier parameter library 

(A2100) optical model params for incident a 

(A=41-253): level density parameters 

prompt fission n and y spectra and multiplicities 

(Z=23-28) pre-equilibrium neutron emission 

(Z=23-28) fast neutron induced cross sections 

code: neutron or charged particle induced reactions 

(A=74-165) y branching ratios 

(a,n), (n,a) cross sections 

1 - 2.5 keV 

0.02 - 20 eV 

threshold 

60 -200 MeV 

> 20 MeV 

8 - 14 MeV 

3 - 20 MeV 

< 20 MeV 

< 30 MeV 

62 - 200 MeV 

14 MeV 

50 MeV 

35 

36 

11 

12 

11 

l l 

14 

34 

34 

28 

29 

49 

36 

14 

36 

54 

37 

11 

15 

54 

51 

12 

12 

50 

15 

43 

43 

47 

43 

47 

21 

12 

12 

12 



many 

many 

many 

many 

shielding ma 

Struct. mat. 

transactinide 

WIMS-D4 

WRENDA 

CENDL 

CENPL (111) 

EAF-4 

EAF-4 

EFF-2 

EFF-2 

EFF-2 

EFF-2 

EFF-2.3 

EFT-2.4 

EFF-3 

EFF/EAF 

ENDFD-V1 

ENDFD 

ENDFD-V1 

ENDFIS-V1 

ENDFIS-V1 

ENDFD-V1 

ENDFD-V1 

ENDFIB-V1 

IRDF-90 

JEF-2 

JENDL 

JENDL 

JENDLd 

(n,n?, @,P) 

code: photo-reaction data 

code: intermediatehigh energy data 

photon production cross section and spectra 

JEF-2.2 data processed into VITAMIN-J 

JEF-2.2 data processed into library for ECCO 

prompt fission n spectra, neutron multiplicities 

status report 

World Request List 

fission yields 

evaluated nuclear parameters 

status report 

extension to EAF-3 

intercomparison with FENDL-1 

pointwise library for MCNP 

COVNET: group library of covariance data 

GEFF-2: group library for fusion neutronics 

status report 

status report 

improvements relative to EFF-2.4 

overview report 

decay data evaluation 

(IV,V,VI) fission products; neutron absorption 

data testing 

yields 

key changes f~om ENDFD-V 

energy balance 

cumulative and independent yields 

Release 2 

collapsed into VITAMIN-J group structure 

validation 

actinides: summary 

high energy: summary 

fission products: eval. of resonance parameters 

14 MeV 

< 30 MeV 

> 20 MeV 

thermal, fast 

c 20 MeV 

< 1 GeV 

47 

14 

27 

27 

54 

54 

39 

40 

26 

39 

39 

39 

49 

48 

50 

48 

49 

50 

51 

52 

27 

36 

36 

34 

15 

41 

50 

16 

18 

4 1 

26 

26 

41 

21 



JENDL-3 

JENDL-3 

JENDLd 

JENDL-3 

library 

library 

35 

35 

27 

review of gamma production data 

summary of revision work 

eval. of fusion file 

revision work for JENDL-3.2 

JEF-2.2/ENDF/B-V1 : group library for FLUKA 

JEF-Z.l/ENDF/B-VI/LLNL : group library for F'LUKA 

38 

38 

27 



RADIATION PHYSICS AND CHEMISTRY PROBLEMS 
INSTITUTE 

ADDRESS: Republic of Belarus, CIS, 220109, Minsk-Sosny, RPCPI 

NAMES: Bakhanovich L.A., Klepatskij A.B., Maslov V.M.,Morogovskij G.B., 
Porodzinskij Yu.V., Sukhovitskij E.Sh. 

CONTACT: Maslov V.M., telefax: (0172) 467615 

I RECENT PUBLICATIONS AND REPORTS 

Maslov V.M. "Curium Fission Cross Section Analysis", Annals of Nucl. Energy V.20, No.3, 
pp.163-166, 1993.. 

Maslov V.M. "Pairing Effects in239Pu(n,2n) Reaction Cross Section", accepted by Z. Phys. to 
appear in A345, 1994. 

Maslov V.M. "Pairing Effects in Actinide (n,2n) Reaction Cross Sections", submitted to the Int. 
Conf. on Nucl. Data for Sci. and Tech., 9-13 May, 1994, Gatlinburg, Tennessee, USA. 

Porodzinskij Yu.V., Sukhovitskij E.Sh."Nuclear Dynamics and Analysis of Neutron Scattering by 
238 U" Yadernaya Fyzika V.56, pp.64-71,1993 (in Russian). 

Porodzinskij Yu.V., Sukhovitskij E.Sb. "Neutron Absorbtion Cross Section for Actinides in the 
Energy Range 8-14 MeV", submitted to Yademaya Fizika. 

Porodzinskij Yu.V.,Sukhovitskij E.Sh. "Effective Account of Hexadecupole Modes in the Nuclear 
Collective Model with Dinamical Quad~pole  Deformations" in: Nuclear Spectroscopy and 
Nuclear Structure. Summary of Reports for Int. Conf. INIS-Ru-347, 1992, p.486. Printed by 
"Nauka", S-Petersburg division. 

Porodzinskij Yu.V.,Sukhovitskij E.Sh. "Using the Real Nuclear Hamiltonian for Analysis of 
Nucleon Scattering by Nonaxial Deformed even-even Nuclei", ibid. 

Porodzinskij Yu.V.,Sukhovitskij E.Sh. "Realistic Hamiltonian with Allowance of Dynamic 
Octupole Deformations for Analysis of Neutron Scattering on 232Th andu8 U", submitted to the 
Int. Conf. on Nucl. Data for Sci. and Tech., 9-13 May, 1994, Gatlinburg, Tennessee, USA. 

Klepatskij A.B. "Consistent Analysis and Evaluation of Prompt Fission Neutron and Gamma-ray 
Spectra and Multiplicities", submitted to the Int. Conf. on Nucl. Data for Sci. and Tech., 9-13 
May, 1994, Gatlinburg, Tennessee, USA. 

Morogovskij G.B. "The Evaluated Neutron Cross Sections of 234 U in Thermal Energy Region", 
submitted to the Int. Conf. on Nucl. Data for Sci. and Tech., 9-13 May, 1994, Gatlinburg, 
Tennessee, USA. 



I1 WORK RECENTLY COMPLETED 

Near-threshold behaviour of 239Pu(n,2n) reaction cross section is interpreted within a statistical 
model. 

Evaluation of 234 U thermal cross sections. 

Consistent analysis of nu-bar and prompt fission neutmn spectra within Madland-Nix model for 
minor actinides. 

111 WORK IN PROGRESS 

Statistical model analysis of (n,2n) reaction data near-threshold behaviour for Z-even, N-odd 
actinides. 

Evaluation of actinide u(E) and spectra for neutrons and gammas, 

Investigation of incorporating symmetric dynamic octupole deformations in case of soft to 
quadmpole deformations nuclide. The fitting of lowest negative parity bands with consequent 
analysis of respective excitation functions in a coupled channel approach. 

IV WORK PLANNED FOR FUTURE 

The optical potential for neutron energies up to 200 MeV 

An interpretation of systematic dependence of measured neutron-induced fission cross sections of 
actinides on fissility in the range 60-2M) MeV. 

Evaluation of actinide u(E) and spectra for neutrons and gammas above 20 MeV. 

Evaluation of neutron data for minor actinides. 

V WORK ON CODES 

See above items 111, IV. 



INSTITUTE FOR NUCLEAR RESEARCH 
ANDNUCLEARENERGY 

Blvd.Tzarigradsko Shaussee 72, 1784 Sofia, Bulgaria 
Telefax: 359 275 5019 

Names: N. Janeva, N.Koyumdjieva, LSirakov 

1. RECENT PUBLICATIONS 

T.Jordanov and A.A.Lukyanov, "Analytical Model of Neutron Cross 
Sections in the Unresolved Energy Region", in print Bulg. J.Phys. 

G.Georgiev ..., T.Madjarski, N.Janeva, "Determination of '"Sm and 14'Sm 
Resonance Parameters", in print: Nuclear Physics A 

2. WORK RECENTLY COMPLETED AND IN PROGRESS 

N.Koyumdjieva, "A Method for Calculation of the Neutron Constants by 
Using of the Periodical Cross Sections Structure", to be published 

N.Koyumdjieva, A.A Lukyanov and N.Janeva, "Characteristic Functions 
in the Statistical R-Matrix Theory", to be published 

LSirakov and N.Janeva, "Validation of 235U and 2 3 ~ u  Resonance 
parameters of ENDFIB-V1 " 

I.Sirakov, A.A.Lukyanov and N.Janeva, "Transformation of Reich-Moore 
parameters of fissile nuclei in ENDF/B-V1 to S-matrix ones 
(Kapur-Peierls parameters at a given energy for calculation of Doppler 
broadening and Adler-Adler parameters in the corresponding energy 
ranges for the more convenient Adler-Adler formalism). 



Chinese Nuclear Data Centre 
Institute of Atomic Energy 

P.O. Box 275(41) 
Beijing 

People's Republic of China 

Telex: 222373 IAE CN, Telephone: 868221 

1. Evaluation of Neutron Data for Fe-56 (Zhao Zhixiang, CNDC) 

The evaluation includes cross~sections, angular distributions, double differential 
cross-section for particles, recoils and y-rays produced in the reactions. The uncertainty 
files for cross-sections, angular distributions and double differential cross-sections are 
completely given. 

2. The Evaluation of Neutron Data for Hg, T1, Lu, Ga, C1 (Liu Tingjin, CNDC) 

The Evaluation of neutron data for Hg, T1, Lu, Ga, C1 have been finished in the 
Chinese Nuclear Data Coordination Network. The neutron cross-section, differential 
cross-section and double differential cross-section data are included in the data files. 

3.  The intercomparison of Fe, Cr, Ni Data from CENDL-2, BROND-2, ENDFIB-6 and 
JENDL-3 (Liu Tingjin, CNDC) 

The neutron cross-section, angular and energy distribution data of Fe, Cr, Ni have been 
plotted and intercompared. Some discrepancies in the cross-sections and problems in 
the total cross-sections and energy spectra have been found. 

4. Codes FMT, CUNF and GUNF (Zhang Jingshang, CNDC) 

Based on the unified Hauser-Feshbach and exciton model, the FMT code for fissile 
materials induced by neutron has been developed. The CUNF code for calculating the 
data of charged particles (p,d,t, He-3,alpha) induced nuclear reactions and GUNF code 
for photo-reactions have also been developed. All of these codes FMT, CUNF and 
GUNF are the new version of the UNF code. The incident energies are up to 20 MeV 
for FMT, 30 MeV for CUNF and GUNF. 



5. DDCS Program (Shen Qingbiao, CNDC) 

DDCS is a program for calculating the neutron or charged particles @,d,t,He-3,alpha) 
induced reactions of medium-heavy nuclei in the incident energy range up to 50 MeV, 
including 5 emission processes. It is ~ 0 n S t ~ c t e d  withim the framework of optical 
model, generalized master equation of the excitation model and evaporation model. The 
double differential cross-sections, various cross-sections and spectra can be calculated 
with the program. 

6 .  Channel Theory of Fission with Diffusive Dynamics (Wang Shunuan, CNDC) 

The channel theory of fission with diffusive dynamics is proposed based on Bohr 
channel theory of fission and Fokker-Planck equation. The code CFD is just on the way 
to calculate the cross-section and neutron spectrum for fission neuclei in 3-20 MeV 
range. 

7. Code IHENRKS (Lu Zhogdao, CNDC) 

IHENRKS is the improved QMD. We try to use it to study the mechanism of 
intermediate and high energy nuclear reaction and apply it for calculating intermediate 
and high energy nuclear data. The code is in progress. 



Fission yield evaluation in China 

Wang Dao 

Chinese Nuclear Data  Center 
Institute of Atomic Energy 

P.O. Box 275(41), Beijing 102413 

The fission yields of 87'version is presently being revised and updated. 
A complete statement of uncertainties in data is given by the covariance ma- 

trix, of which the diagonal clements are the variances of uncertainties, and the 
off-diagonal elements describe the correlations among the data. A complete 
covariance matrix is useful in estimating the best value and the reasonable 
uncertainty. As an improvcmcnt to the traditional evaluation method, the 
covariancc method has bcen uscd '. 

Reference values are the base point of evaluated experimental data, and are 
used widely, which involve in (1) the whole set of data in ~ ~ ~ " h e r m a l  fission, and 
(2) all the fission yields concerning the fission products that generally are  taken as  
reference yields (AFFIX). 

Reference yields arc also uscd as  monitors in some diagnostic measurements, 
such as  in nuclear safeguards rcscarch, fuel burn-up analysis, etc. 

At  prcsent, the evaluation related to rcfcrcnce yiclds is in progress. 

1. Wang Dao, Covarianccs in Fission Yield Evaluation for CENDL, the Pro- 
ceedings of NEANSC Specialists' Meeting on Fission Product Nuclear Data, 
Japan, 22th - 24th M a y  1992. 



AFFIX 

Fission products whose fission yields are taken as reference yieldsa 

Kr83g 
Kr85m 
Kr87 
Sr89 
Y 91g 
Zr96 
Nb95m 
M099 
RulOl 
Ru103 
Rhl05g 
Agl l lg  
Cdll5m 
Te132 
1135 
Xel3lm 
Xe133g 
Xe134g 
Xe135m 
Xe137 
Cs133 
Cs136 
Ba140 
Ce141 
Ce144 
Pr144g 
Nd144 
Nd146 
Nd148 
Pm148g 
Pm149 
Sm149 
Sm153 
Eu154g 
Eu156 

stable 
4.480 h 
76.3 m 
50.55 d 
58.51 d 
stable 
3.61 d 
66.0 h 
stable 
39.26 d 
35.36 h 
7.45 d 
44.6 d 
78.2 h 
6.61 h 
11.9 d 
5.245 d 
stable 
15.29 m 
3.818 m 
stable 
13.16 d 
12.746 d 
32.501 d 
284.4 d 
17.28 m 
stable 
stable 
stable 
5.370 d 
53.08 h 
stable 
46.7 h 
8.8 y 
15.19 d 

10.72 y 
stable 
2.84 h 
28.6 y 
64.02 d 
34.97 d 
stable 
stable 
stable 
371.63 d 
29.80 S 

53.46 h 
2.73 y 
8.04 d 
stable 
stable 
2.188 d 
9.09 h 
stable 
14.08 m 
2.062 y 
30.17 y 
40.272 h 
33.0 h 
stable 
stable 
stable 
10.98 d 
2.6234 y 
41.29 d 
28.40 h 
90 Y 
stable 
4.96 y 
6.90 d 

@For the nuclides without suffix g or m, they have no isomers 



PROGRESS ON CHINESE EVALUATED NUCLEAR 
PARAMETERS LIBRARY(CENPL)(III) * 

Su Zongdi Ge Zhigang Zhou Chunrnei 
Ma Lizhen Chen Zhonglin 

(CHINESE NUCLEAR DATA CENTER,CIAE) 

Huang Zhongfu 

(GUANGXI UNIVERSITY) 

Liu Jianfeng 

(ZHENGZHOU UNIVERSITY) 

Yu Ziqiang Zuo Yixin 

(NANKAI UNIVERSITY) 

The setting up work of each sub-library of CENPL have got some new pro- 
gresses at the past period. They are introduced as following. 

1. Atomic masses and characteristic constants for nuclear ground states sub-li- 
brary(CENPL-MCC). 

We added the function of retrieving for natural isotopic composition in the 
management-retrieval code system, i.e. user can retrieve abundance, atomic mass, 
mass excess,binding energy and spin, parity of ground state of all stable isotopes 
for this element isotope. The retrieval system can also retrieve the separation ener- 
gies of neutron, proton, deutron, tritou, 3 ~ e ,  a, 2n and 2p and the decay energy of 
,@and B-for the isotopes. 

Neutron reaction retrieving system of this sub-library has been finished. With 
this retrieval system user can get, for a target, the Q value and the threshold energy 
E,of each reaction channel included in up to the third reaction process. According 
to retrieved Em, user might choose a code from four type popular fast neutron 
codes for model computations, and retrieve the all masses required in the input da- 
ta file of the chosen code. 



2. Discrete level schemes and branch ratios of gamma decay 
sub-library(CENPL-DLS). 

The data of DLS sub-library come from the Evaluated Nuclear Structure 
Data File which is a computer file of evaluated experimental nuclear structure 
data maintained by the National Nuclear Data Center, Brookhaven National 
Laboratory.We have decided the data format in the DLS data file. For each 
level we give its order number, energy, spin, parity and half-life. For y decay we 
give the order number of the final state level, the relative transition branch ratio 
and the multipolarity of y radiation. We have finished the code of transforming 
format from ENSDF to DLS and provided examples. We are completing the 
code and setting up the DLS data file. 

3.Level density parameters sub-library(CENPL-LDP). 
By using the moment method, likelihood method and a new method used to 

give Bayesian estimation by making provided by Wigner distribution. We have 
re-evaluated D, at the neutron binding energy and obtained the neutron reso- 
nance strength function S,. Based on the work we set up the file of 'Four kinds of 
experimental data related to level density'(l993 version). This file contains the val- 
ues of D, and the cumulative number of levels No for 332 nuclei in the range "0 
to 2 5 4 ~ s ,  the radiative capture width GW at Bn for 208 nuclei from 3 3 ~  to 2 8 0 ~ k  and 
the neutron strength function S, for 202 nuclei from 2 4 ~ a  to 254~s .  

4.Giant dipole resonance parameters for y-ray strength function 
sub-library(CENPL-GDP). 

We have improved and perfected the data file and the management-retrieval 
system further, which could provide for using "' . 
5. Fission barrier parameters sub-library(CENPL-FBP). 

Thjs snb-library -2s improved and perfected further, which could be used 21 

6 .  Optical model parameters sub-library(CENPL-OMP). 
A data file of global optical model parameters of neutron and charged particle 

is being built. This file dose not only retrieve OMP and user can also get the infor- 
mation and the comment on the potential. 

The data file of optimized OMP from CENDL-1,2 has been set up with 
dBASE method. 

Our following work will to expend the data file and decide the 



management-retrieval scheme. 

Ms. Zhang Limin, Mrs. Jin Yongli Sun Zhenjun, Zhao Fengquan (CNDC). 
Drs. Ma Gonggui(Sichuan Univ.), Yao LiShan(Shaanxi Normal Univ.), Zhu 
Yaoyin(Ji1in Univ.) et al. take part in partial above works and related activities. 

* This work was supported by the International Atomic Energy Agency un- 
der contract No.7431/ RB. 
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WORK IN PROGRESS 

Continuing activities on: 

JEF-2 validation in the thermal and fast ranges: main and minor Actinides, Structural 
Materials, Absorbants, Decay Data, Residual Heat. 

Data processing and adjustment to complete the application libraries. 

FUTURE PLANS 

Reevaluation of 239 Pu as a fallout of the NEA/NSC Subgroup 5 activities. 

Reevaluation of 240 h as a fallout of the NEAINSC Subgroup 5 activities. 

Investigation of the possibility to directly correct the nuclear model parameters for the integral 
data information. 
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Work recently completed 

1. N e w  R e s o n a n c e  P a r a m e t e r s  and Covar i ances  f o r  "Fe 

The resonance parameters for 56Fe+n were updated for the files J E F  and EFF. The new evaluation 
up  to the first inelastic threshold a t  862 keV is based mainly on the ORNL transmission analysis of 
Perey et al. (1990) for level energies and neutron widths, on capture data by d Allen et al. (1976), 
Kappeler et al. (1983), Wisshak et al. (1984) and Corvi et al. (1991) for capture widths, and on 
level statistics for assignment of unknown spins and partial widths. Covariances between neutron 
and capture widths were derived from transmission dip and capture peak areas as described in 
F16hner (1993). 

2. S t u d y  of  t h e  Cross S e c t i o n  F l u c t u a t i o n s  fo r  "Fe 

New high-resolution transmission da t a  measured a t  Gee1 (Berthold et al. 1992) show that  significant 
resonance structure persists in the 56Fe cross sections to energies well above 5 MeV. The  fluctuations 
of the Gee1 total cross section da ta  were separated from the average (optical-model) behaviour up  
to 7 MeV. They are being used to prepare fluctuating partial cross sections for studies of the effect 
on shielding and self-shielded activation in the context of the I T E R  project (cf. FrGhner 1993). 
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Wrrk in progress 

New Resonance Parameters and Covariances for 5 8 N i ,  BoNi  

A similar update of the resonance parameters for 58Ni and GONi as described under 1. above for 
56Fe is under way. 
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Siddiqui (guest researchers). 

1 .  MODEIS AND CODFA$ 

i) The  multistep-compound theory of Nishioka-Verbaarshot-Weidenmueller 
has been coded and the results have been analysed and discussed against 
experimental  information. 

ii) Particle capture mechanisms (direct, semidirect and preequilibrium) 
have been analysed and capture via multistep compound mechanism 
according to Nishioka-Verbaarshot-Weidenmuller has been included as well. 
Comparison between theory and experiment has been critically examined. 

iii) Nuclear photereactions 

Within the framework of the extended interacting boson model, including p- 
boson excitations, calculations of photon absorption cross sections in the 
energy region of the isovector giant dipole resonauces have been performed 
for W isotopes. Moreover, a detailed analysis of the (gamma, n) cross section 
was performed for Xe isotopes, of interest in the production of radioactive I 
nuclides, for biomedical use and the corresponding data for 1 2 4 ~ e  were 
calculated within the model approscimation. 

iv) Capture gamma-ray emission 

The Valence Model has been tested against a new set of experimental data on 

the n + 5 3 ~ r  reaction. The results of the analysis show that in addition to the 
Valence captrure process, a residual statistical component and possibly a 
doorway mechanisms are necessary for the description of gamma-ray 
emission probabilities. 



v) Advances in nuclear spectroscopy and level density studies. 

The previous nuclear structure investigations by the IBM model on discrete 

levels were extended to the case of odd-odd nuclei, namely 9 8 , 1 0 0 ~ ~ ,  taking 
into account recent measurements. T o  this end, a computing code was 
developed where one unpaired neutron and one unpaired proton are coupled 
to an IBM-2 core by means of a suitable fermion-boson interaction. Relevant 

results for 9 8 3 1 0 ~ ~  were obtained. 
Decay properties of mixed-simmetry collective bands in vibrational nuclei 
ware investigated and the main conclusion was that mixed-symmetry R 
-vibrational bands could be identified only by means of a joined comparison 
of EO, E2 and M1 transition intensities. Even-even Cadmium isotopes as 
possible candidates for the identification of mixed-symmetry collective bands 
were proposed and further experiments suggested in order to draw definite 
conclusion (Cooperation with INFN-Florence). 
The problem of inclusion of collective degrees of freedom in the description 
of nuclear level density has bee11 investigated. The Interacting Boson Model 
(IBM) has been applied for the evaluation of the collective enhancement of 
nuclear level density for nuclei having different geometrical shapes and 
corresponding to different dynamical synimetries of the IBM. In the same 
field,  a systematics of nuclear level density parameters have been 
constructed using the most recent compilations of experimental information 
on average spacings of neutron resonances and on other nuclear structure 
properties (Cooperation with JAERI, Nuclear Data Center). 
Then collective enhancement factor of level densities for transitional nuclei 
in the mass regions around A=150 and 190 have been estimated and 
numerical results have been obtained for Sm and OS isotope chains. 

2. EVALUATION 

i) The reevaluation of Mo isotopes for EFF-2 has been completed. A critical 
intercomparison of  previons evaluations has been performed. Gamma-ray 
spectra and double differential cross sections for  particle emission were 
included in ENDFIB-6 format. 

ii) A revised evaluation for Fe-56 for EFF-2 has been brought up, including 
gamma-ray emission spectra and double differential particle emission cross 
sections in ENDFIB-6 format. 



iii) Activatioii cross sections. 

In the frame of the IAEA CRP on Long-Lived Activation Data, a preliminary 
analysis of nuclear structure information about nuclei of practical 
importance has been carried out. 
Numerical calculations of level spectra and densities have been also 
performed within the framework of the interacting boson-fermion model. 

3. DATA PROCESSING 

In this framework the following libraries are underway o r  have been 
completed: 

i) GEFF-2: this P5 library for fusion neutronics calculations is  based upon the 
175 neutron, 42  photon VITAMIN-J group structure with the standard 
weighting funcion. It includes 93 materials, most from EFF-2 basic data, at 3 
temperatures and 6 dilutio~i cross section values; 10 thermal groups are 
provided below 3 eV. Neutro~i cross sections and diffusion matrices, photon 
and gas production, kerma and DPA are given; in a separate file a 42 group 
photoii i~iteraction P8 library from EPDL-90 has been prepared too. NJOY 
91.38 version has been used to process all the data. The library is being 
produced both in GENDF alid in MATXS format and is 90% complete. This work 
has the financial support of the Europeaii Programme for Fusion NET. 

ii) a parallel library of poilitwise data for the Montecarlo code MCNP is being 
prepared. It includes all EFF-2 materials. A modified version of the NJOY 91.38 
ACER module is  used to process the data arid to try to account for photon 
productio~i and DDX data: the problem is that ACER accepts only (and with 
some limitations) the Kalbach-Mann formalism for double differential data 
in MF=6; for this reasolis the status of the library is at 70%. This work has the 
financial support of the European Programme for Fusion NET. (Cooperation 
with ENEA Frascati). 

iii) COVNET: a group library of covariauce data from EFF-2. The 24 neutron 
group DOSCOV structure has been adopted first, since the group boundaries 
are a subset of VITAMIN-J group structure; later on from interactions with 
the users, it has been acknowledged the poor structure of the group scheme 
in the energy range of interest for fusion problems, so as the library has 
been recalculated over the 175 group VITAMIN-J standard set. The libraries 
include 18 materials - the ones with error data in EFF-2.3, i.e.: H-l, Li-6, C, V, 
Cr-52, Mn-55, Fe-56, Ni-58, Ni-60, Ni-61, Ni-62, Ni-64, Cu-63, Cu-65, Nb-93, Re- 
185, Re-186 - processed by the NJOY 91.38 module ERRORR and COVR and are 
written in BOXER format; graphs of covariance matrices have been produced 
by the graphics facilities of NIOY. The library is  complete and in use. The 
work has the financial support of the European Programme for Fusion NET. 
(Cooperation with ENEA Frascati). 


















































































