NEA DATA BANK
BANQUE DE DONNEES DE L’AEN

NNDEN/36
NEUTRON NUCLEAR DATA

s

AT

: wmxzﬁ A
ey

L

S
1 &
iy

-







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 information which it
contains, or that the use of any information, apparatus, method, or pro-
cess disclosed may not infringe privately owned rights; or

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

AVERTISSEMENT

L'0Organisation de Coopération et de Développement Economiques, ses pays
Membres, or leurs agences, les personnes ou arganisations agissant en leurs
noms ou pour le développement, 1a compilation, la publication ou la
distribution de l'information dans ce rapport:

1. Ne garantissent, expressément ou implicitement ni que les informations
ci-jointes sont exactes et completes, ni que 1'utilisation de ces infor-
mations, ainsi que des appareils, méthodes ou procédés décrits ne portent
pas atteinte & des droits acquis; ou

2. N'assument aucune responsabilité en ce qui concerne l'utilisation des

dites informations, appareils, méthodes ou procédés ainsi que les
conséquences pouvant en résulter.

The 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.

lLa Banque de Données de 1'AEN fait partie de 1'Organisation de Coogpération et
de Développement Efconomigues et est financée par les seize pays Membres
suivants :

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France, Italie,
Japen, Norveége, Pays-Bas, Portugal, Royaume-Uni, Sugde, Suisse et Turquie.
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NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER
NNDEN/36

."The Newsletter reports:

Evaluation work on particular nuclides.

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

3. Publications relevant to the neutron data field,

1.
2.

Contributions on evaluation activities and nuclear model codes have been
recelved from:

Page
FRANCE : CEN, Bruyéres-le- Chatel 1
CEN, Cadarache ' 3
GERMANY DEMOCRATIC REP. Technische Universitht, Dresden 4
INDIA ... Bhabha Atomic Research Centre, Bombay 5
% .. Reactor Research Centre, Kalpakkam 7
ITALY . ENEA, Bologna . 9
JAPAN Nuclear Data Centre, JAERI _ 13
NETHERLANDS ‘ ECN, Petten o 15
PEOPLE'S REP. OF CHINA Nuclear Data Centre, 88131ng 16
UNITED KINGDOM g AEE, Winfrith . 17
USA NNDC, Brookhaven 20
TAEA : ++ Nuclear Data Section, Vienna 23
OECD/NEA ;- Data Bank, Saclay
A brief report on the JEF-1 file 24
International nuclear model and code comparisons:
Pre-equilibrium effects © 26
Spherical Optical Mogg% for nggged Particles 28
" Bibliographic note: U and Pu sample masses 28
EFF (European Fusion File)} ECN, Petten .29

This issue was originally scheduled for publication in December 1984,
when it was alsc hoped to announce the completion of the JEF-1 --file
assembly and benchmark testing phase. The JEF work took longer to finish
than we had expected, and the pressure to complete JEF-1 is at least
partly responsible for the delay to NNDEN-36., We apologise, but we are
now able to announce that the JEF-1 file is being distributed to
participants in the project.

The next issue of NNDEN has been scheduled for December 1985, and
contributors are asked to send in their reports by 31st October 1984.

NEA Data Bank, April 1985
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1.

NEW EVALUATIONS COMPLETED A)

PLANNED IN THE NEAR FUTURE C}

IN PROGRESS B), OR

j
NUCLIDE| DATA TYPE | ENERGY RANGE -1 ACE. || NUCLIDE| DATA TYPE | ENERGY RANGE |5y o
| g L ; e
Li~6  (n,t),(n,n) 22 ¢ [Au-197 | many | IKeV-20MeV 16
; | _ - Au~197 (n,Y) 22
Be-9 {(n,2n) 13 : Pl
|  Pb-Nat | many o ¢ 16
B--10 many 0.0253eV 16 : Pb~Nat many : 107 "eV-20MeY 4. ¢
-20MeV | ! ; -
B-10 (nXo), 22 | The230 (YD 170
(n, ), Y) ; ' Th-232 ! many  1077ev-20MeV = . | 8
-5 - Pa-231; many 17
C-12 many 107 evV-20MeV {13 Pa-231: (n,¥) 17 |
{ f o
Al many 12 {U-234 decay data 170
. 1 U-239 |  many ‘ 17
Si many 12 'U-235 | (n,F) 22
5 . U-238 (n,¥),(n,F} o 22
Cr many 10 “eV-20MeV {12, - U-233 many 10 “eV-20MeV ; 8
| : ; ;
Fe-Nat = many . 16 1 Np-237. n,2n 3
t ; " : !
Ni-Nat  many 1KeV-500KeV | 3 Pu-239{ many 107 2ev-660eV 3!
P ' Pu-2391  many 6£60eV-4XeV 3.
Zr-Nat ©  many 1KeV-20MeV (16 . Pu-239 ¢ (n,2n) 5 3
; P ' Pu-~239 | ¥p 16" eV-20MeV
Mo - many 14.5MeV 23 - Pu~239:  (n,F) - 22
Mo-Nat *°  many 1KeV--20MeV 16 ; § 5 j
_ 5 ¢ Cm i many 1077 eV-20MeV 12
Ru-101 @ = many 15  iCm-246! many 113
Ru-102 i many {15  [Cm-2470 many 13,
Ru-104 :  many |15 ; ' 5 ;
I-129 many 15 | Bk-249 many {107 eV-20MeV | 14
Ta-181: many 1KeV-20MeV 16 JCF-249 many 1077 eV-20MeV : 14
; ; | ;
W-Nat | many % 16 | :
i ) i U S
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CONTRIBUTION A NNDEN 36
CEN, Bruvéres-le-Chatel, France

Work recently completed and publications :

76’78’80’828e deduced from (E,p')

-« Structure of low~lying states of
scattering at 16 MeV,
J.P. DELAROCHE et al.,
Nucl. Phys. A4l4 (1984) 113.
- Complex spin-orbit potential for 208Pb(n,n)208Pb at 10 MeV,
 J.P. DELAROCHE et al.,
Phys. Rev. C28 (1983) 1410.

- Spin-orbit potential properties derived from measurements of analyzing
powers for neutron scattering from Fe and Cu, -
C.E. FLOYD et al.,
Phys. Rev. C28 (1983) 1498.

~ Cross sections and analyzing powers for fast neutron scattering to the
ground and first excited states of Ni and ~Ni,
P.P. GUSS et al.,
Accepted for publication in Nuclear Physics.

78
S,SOSe

.= Strong coupling and isospin effects in neutron scattering from
R.G. KURUP et al.,
Nucl. Phys. A420 (1984) 237.

= Further extensions of the collective ﬁodel for inelastic scattering from
deformed nuclei,
J.P. DELARQOCHE et al.,
Submitted to Nuclear Physics.
— Nucleon-induced excitation of collective bands in 12C,
A.S. MEIGOONI et al.,
Submitted to Nuclear Physics.

- Semi-microscopic calculations of elastic, inelastic, and total neutron
scattering by Pu,
Ch. LAGRANGE, D.G. MADLAND*, M. GILROD,
GLOUSTER Conf., September 1984.

* LOS ALAMOS. {USA)




~ On the transofmration of angular scattering probabilities between reference
systems,
0. BERSILLON, A. SCHETT, B. CAPUT,
Atomkernenergie Kerntechnich Vol. 45 (1984) n°® 3.

- Calcul précis de l'angle moyen de diffusion du décrément logarithmique et
" de son carré moyen,

0. BERSILLON, B. CAPUT,

Note CEA~-N-2393 (1984).

WORK IN PROGRESS :

- Calculations of neutron scattering cross sections based on IBA-2 model for
some Os and Pt nuclei, '
J.P. DELAROCHE.

- Analysls of polarized neutron scattering from 40Ca,
J.P. DELARCCHE.

= Calculation of neutron scattering cross sections from Sn isotopes,
J.P. DELAROCHE. '

— Coherent optical and statistical model calculations of neutrom cross
sections for Gd isotopes,
J.P. DELAROCHE, Ch. LAGRANGE.

- Calcul numérique des sections efflcaces dans le domaine des résonances non

résolues
C. BERAT*, 0. BERSILLON.

* Stagiaire Universitaire.



Contribution to NNDEN

H. DERRIEN, E. FORT, P. LONG (CEN Cadarache)

WORK RECENTLY COMPLETED

- Evaluation of 239Pu neutron cross séctioné in the resolved resonance
region from thermal to 660 eV (H. DERRIEN).

- Evaluation of 239p, neutron cross sections in the unresolved region:
660 eV - 4 KeV¥. The average cross sections have been evaluated in 56
energy intervals from the available experimental data. The average
parameters have been obtained in each interval from statistical model
calculations u51ng the FISINGA code (H. DERRIEN).

~ Reevaluation of natural Nickel neutron cross sections in the resonance
reglgﬂ up to 500 KeV, taking into account the ORNL experimental results
for °Ni (M. DERRIEN).

- Reevaluation of 239 Pu (n,23%7cross 3905%8” to be compared to integral
' data and reevaluation of Np (n,2n) Np shortlived to take into
account recent Russian data (E. FORT).

-. Evaluation of:¥p-of 239Pu in the full energy range (E. FORT).

- Calculation of integral parameters of the (0S5 ALAMOS bore spheres
(JEZEBEL, JEZABEL-Pu, FLATTOP-Pu) with the transport theory and of the
experiments R1, R2, R3, 71, 72, 73 from the so-called French R-Z pro-
gram using Sensitivity calculations in fundamental mode. These calcu-
lations have been performed in the context of phase 1 and 2 of JEF1
benchmark testing (E. FORT).

"~ Participation to the NEACRP specilists' meeting on metheds to treat the
unresolved region in neutronics calculations (E. Fort)

PUBLICATIONS:

"Status ef 239Pu cross section evaluation in the resonance region, at
Cadarache™ (H. DERRIEN, P. LONG).

Third Advisory group meeting on transactinium 1sotope nuclear data,
UPSALA, 21-25 May 1984. .




GERMAN DEMOCRATIC REPUBLIC

Name : D. Hermsdorf, H., Kalka, D. Seeliger

Addregs: Technische Universitdt Dresden
Sektion Physik :
. Mommsenstr. 13
 DDR-8027 Dresden

Work recently completed:

Evaluation of neutron nuclear data for natural Pv for
~ the ‘Soviet Library SOKRATOR in ENDF/B format.

Advantages of this file:

- inclusion oflenergy-angle differential data for in-
elastic scattering'(proposed Pile 6 of version VI)
.= theoretically and experimenfally based charged-
particle and y-ray emigsion cross sections
- inclusion of covariance matrices (File 33 of
~ version V) ' o o

Recent publications:

Proc. Intern. Conf. on Neutron Physiés, Kiev, 1983
Proc, Intern. Sympos. Gaussig, 19383 '

Work in progress:

Systematics of the anisoirovy of neutron inelastic
~scattering at 14 eV (experimenits and theoretical
description) L '



BHABHA ATOMIC RESEARCH CENTRE, TROMBAY, BOMBAY 400 085, IHDIA

S.B. Garg, Amar Sinha

Names

Neutron Physics Division
Bhabha Atomic Research Centre
Trombay, Bombay 400 085, India

-

Address

Recent Publications

1. S.B. Garg, A. Sinha and V.K. Shukle; Evaluation of Neutron
Cross-Sections for Thorium Fuel Cycle Elements, Work
summasrized in Reports KDE(BARC)~5, NDE(BARC)=6, NDE(BARC)=T7,
NDE(BARC )-8, NDE(BARC)=9, NDE(BARC)-12 (1982) o

2.,  S.B. Gerg, V.K. Shukla and A. Sioha; Maltiparticle Reaction
Cross-Sections of V, Mn, Fe, Cr & Wi, Nuclear Physics and
Solid State Physics Symp., Varanasi, India, (1982)

3. .- S.B. Garg; Binary amd Tertiary Reaction- Cross-Sections of
Y,Cr,Mn,Fe, ¥i,Cu, Zr,Wo, M¥Mo, Ta,¥, Pt ami Their Isotopes,
BARCZ1155 (1982)

4. S.B., Garg ad A. Sinha; Preequilibrium Particle Emission
Spectra and Multiparticle Reaction Cross-Sections of
Jiodium, Nudeear Phyv. end Solid St. Phys, Symp., HYSORE,
India (1983)

e S.B. Garg and A, Sipha; Proton ani Alpha Particle Induced
Reaction Cross-Sections of Carbon, Cobalt and Iead,
International Nuclear Model Comparison Study Sponsored
by NEA Data Bank, France {1983)

6. S.B. Garg and A. Sinha; BARC35-A 35 Group Cross-Section
Dibrary with P3-Anisotropic Scattering Matrices and

Resonance Self-Shielding Factors, BARC-1222(1984)
Work Recently Completed

1. Criticality Analysis of Some Selected Fast Multiplying
Assemblies Using BARC35 Cross-Section Library.

2. Multigroup Fhoton Interacticn Cross-Sections with PS=Anisotro-
pic Scattering Matrices for 44 Blements ¥

Work in Progress

Developgent and commissioning of computer codes required in the
neutronics studies of accelerator-breeder spallation based concept,

wn




Work Planned for the Future

1. Development of éomputer codes based on intranuclear cascade
model to carryout cross-secticn studies in the high energy
regions for accelerator-breeder applications.

2. Intercomparisoh of various preequilibrium and statistical
models in determining the particle emission spectra and
their angular distributions.

Computer Codes

1. STAPRE and SCGAT2 codes obtained from IAEA have been added
to our galaxy of codes employed for evaluaking hasic cross-
gections using nuclear theory.

2. A code system to generate multigroup cross—sections for
reactor and other scientific applications has been developed,.

Both nsutron and photon multigroup cross-sectiomns can be generated,
Capability also exists for evaluating atomic dqulacement CIOSS~
gections used in the radiation damage studies.,



Names:

Address:

REACTOR RESEARCH CENTRE, EKALPAKXAM, INDIA

8. Ganesan, M.M. Ramanadhan, V. Gopalakrishnan,
R.S. Keshavamurthy

Reactor Engineering Design Group
Reactor Research Centre
Kalpakkam 603 102

Tamil Nadu, India

Work recently completed

Work in

Sensitivity studies with pre-processing codes have revealed
that the temperature derivative of self shielded cross
sections is significantly affected by interpolation error
used in LINEAR=-RECENT-SIGMA1 codes.

Production of Indian Evaluated Nuclear Data File for Th=232
under Co-ordinated Research Programme of IAEA. The data
for resolved resonance region is taken from JENDL file,

Generation and comparisons of different complete multigroup

cross gsection sets for Th=232, Different sets were derived

from 1. ENDF/B-IV, 2. JENDL-1, 3. INDL/A~83 Rumanian file,
L, Indian file, 5. Adjusted 1969 French set.

Analysis of THOR - a Pu fuelled thorium reflected fast
critical assembly using five different multigroup sets
for thorium.

Commissioning of code RECOIL for calculations of displace-
ment damage cross sections,

Generation of multigroup sets using Kalpakkam processing

code system for B=10, B=11, Sb=121 and Sb=-123 from ENDF/

progress:

An assessment of available multigroup libraries for Fe,
Cr and Ni, the structural elements and nuclezr data status
for fast reactor applications.

Collapsing of covariance error matrix data from fine energy
groups to broad energy groups.




Publications

1)

2)

3)

S.Ganesan, V.Gopalakrishnen and M.M,Ramenadhan 'Problems and
Experiences in Nuclear Data Processing in Developing Cowmtries!'
Progress in Nuclear Energy {1984) In Print.

S.Ganesan, M.M.Ramanadhan, V.Gopalakrishnan and R.S.Kestavamurthy
'A Programme of Evaluation, Processing and Testing of Nuclear
Data for Th-232', Paper presented at Third TAEA Advisory

Group Meeting on Transactinium ITsotope Nuclear Data, Gustaf
Werner Institute, University of Uppsala, Sweden, 21=25 May'

1984, _

S.Ganesan et al:, 'Effect of Interpolation Error in pre-
pProcessing Codes on Calculations of Self Shielding Factors and
their Temperature Der:vatives' (September, 1984) Preliminary
Note. .

Work Planned

Work wunder Co-ordinated Research Programme of JTAEA on Validation
and Benchmark testing of actinide nuclear data:-

T.

Presentation of a compilation of details of specific integral
experiments and measured integrzl values of parameters
including uncertainties for benchmark testing purpeses for
Th-232 and U=233.

Updating of Indian Evaluated Nuclear Data File for U-233 and
The232 in ENDF/B format. _



E.N.E.A. - Centro Ricerche Energia "Ezio Clementel"

Laboratorio Dati Nucleari e Codici
Divisione Fisica e Calcolo Scientifico

Dipartimento Tecnologie Intersettoriali di Base

- NMames:

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

V. Benzi, F. Fabbri, G. Longo, G. Maine, E. Menapace,
G.C. Panini, M. Pescarini, G. Reffo, M. Rosetfti, ¥. saporet

ti, M. Vaccari, A. Ventura.

Publications

1)

2)

3}

4)

5)

6)

G. Maino, A. Ventura, "NBCS approach to the effective boson

number in the interacting boson model', Lett. Nuove Cimento
39, 89 (1984). e '

G. Reffo, "Particle and gamma-ray spectra calculations for
the structural material in fission and fusion technology",
Invited paper, Proceedings of the IAEA (UNESCO) Advisory
Group Meeting on Structural Material, Vienna, Nov. 2-4,
{1983), IAEA Report INDC{NDS).

G. Reffo, "Total gamma ray spectra and isomeric ratio calcula
tions in thermal and fast neutron capture for U-238, Pu-240,
-242 and Am-241", invited paper, at the 3rd TAEA advisory
group meeting on "Transactinium Isotopes WNuclear Data',

. Uppsala, Sweden, May 21-25, 1984 and ENEA report in press.

K. Wisshak, F. Kaeppeler, R.L. Macklin, G. Reffo, F. Fabbri,
"Neutron capture in s-wave resonance of Ni-64", extended
version report KfK 3582, 1983. Reduced version in Nucl.
Sci. Eng./87{1984)48.

K. Wisshak, F. Kaeppeler, G. Reffo, F. Fabbri, "Neutron cap
ture in s-wave resonances of Fe-56, Ni-58, Ni-60", extended
version report KfK 3516, 1983. Reduced version in Nucl.
Sci. Eng. 86(1984)168.

G. Maino, A. Ventura, L. Zuffi and F. Iachello, "Properties
of giant resonances in the interacting boson model", Physical
Review C 30, 2101(1984).












































































