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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 wuse of any information, apparatus,
method or process disclosed.

AVERTISSEMENT

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

1. Ne garantissent, expressément ou implicitement ni que les infor-
mations ci-jointes sont exactes et complétes, ni que 1l’utilisa-
tion de ces informations, ainsi que des appareils, méthodes ou
procédés décrits ne portent pas atteinte a des droits acquis; ou

2. N’assument aucune responsabilité en ce qui concerne 1l’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 seventeen Member countries:

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

La Banque de Données de 1’AEN fait partie de 1/Organisation de Coopération
et de Développement Economiques et est financée par les dix-sept pays
Membres suivants :

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France,
Gréce, Italie, Japon, Norvége, Pays-Bas, Portugal, Royaume-Uni,
Suéde, Suisse et Turquie.
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The Newsletter reports:

1. Evaluation work on particular nuclides.

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

3. Publications relevant to the neutron data field.

Contributions have been received from:

Page

BULGARIA Institute for Nuclear Research and

Nuclear Energy 8
CHINA Department of Physics, Nankai University 9
CZECHOSLOVAKIA Institute of Physics, Bratislava 10
GERMANY Technical University, Dresden 11
FRANCE CEN, Bruyéres-le-Chatel 14
INDIA Bhabha Atomic Research Centre, Trombay 15
ITALY ENEA, Bologna 17
JAPAN Nuclear Data Center, JAERI 21
NETHERLANDS ECN, Petten 24
UNITED KINGDOM Harwell Laboratory 26

Nuclear Physics Laboratory, Oxford 27
Usa ANL, Argonne 31

NNDC, BNL, Upton 32

LANL, Los Alamos 33

ORNL, Oak Ridge 36
USSR Institute of Nuclear Engineering, Minsk 40
EFF ECN, Petten 42
(European Fusion File)
IAEA Nuclear Data Section, Vienna 43
OECD/NEA Data Bank, Saclay 46

The next issue of NNDEN has been scheduled for November 1991 and

contributors are asked to send in their reports by 11th October 1991.
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NEW EVALUATIONS

AND RELATED WORK

A) COMPLETED
B) IN PROGRESS

C) PLANNED IN THE NEAR FUTURE

PAGE
NUCLIDE DATA TYPE ENERGY RANGE A B c

H-2 optical potential intermediate 35
He-3 many 107 eV-20HeV 21
He-4 many 10" ~eV-20MeV 21
Li-6 many 35
Li-7 neutron emission 24
Li-7 -many 25
Li-7 many 35
Li-7 many 42
Be many 25
Be " many 42
Be-9 (n,2n) 24
B-10 many 35
B-10 (n, )/(n,o:l) 10 keV-1 MeV 38
B-10 n, cy) 100 keV-5 MeV 38
B-11 - many 35
c-12 (n, tot) 26
N-14 R-matrix up to inelastic threshold | 35
N-14 (n, tot) 0.5 eV-20 MeV 39
0-16 many 10™2eV-20MeV 22
0-16 R-matrix up to inelastic threshold | 35
F-19 many 38
Na (n, tot) 26
Na resonance parameters 26
Al (n,xvy) 10
Al (n,n’vy) 17
Al many 42
A1-27 (n,n’) 14
Al-27 (n, o) up to 20 MeV 22
Si many 42
Si-28 (n,n’) 14
S$i-28 many up to 4 MeV 38
$i-29 many 38
$i-30 many 38
Ti (n,xv) 39




PAGE

NUCLIDE DATA TYPE ENERGY RANGE A B c
Cr many 17
Cr (n, tot), 39
resonance parameters
Cr neutron & gamma emission 39
Cr-52 (n,xv) 14.6 MeV 10
Cr-52 many 24
Cr-52 many 42
Cr-52 many 48
Mn-55 many up to 20 MeV 21
Fe many 17
Fe (n,n’vy) 17
Fe neutron & gamma emission 1-20 MeV 38
Fe covariance data 48
Fe-54 (n,n’) 14
Fe-56 many 20-300 MeV 22
Fe-56 many 24
Fe-56 (n,n’),(n, tot),(n,¥y) resonance region 37
Fe-56 (n,v) resonance region 37
Fe-56 many 42
Fe-56 many 48
Fe-56 covariance data 48
Co-59 (n,v) 14 MeV 29
Co-59 (n,v) thermal 38
Ni neutron & gamma emission 39
Ni many 42
Ni-58 particle emission 15
Ni-58 many 24
Ni-58 many 48
Ni-60 particle emission 15
Ni-60 many 24
Ni-60 resonance parameters thermal 39
Zr many thermal-20 MeV 31
Nb-93 many 23
Nb-93 (n,n’") 23
Nb-93 (n,v) 14 MeV 29
Nb-93 (n,n’) 31
Ag many 10_§eV—20MeV 21
Ag-107 many 10_5eV—20MeV 21
Ag-109 many 10 " eV-20MeV 21
In many 31
Eu-151 many 35
Eu-151 (n,v) thermal 38




PAGE

NUCLIDE DATA TYPE ENERGY RANGE A B c
Eu-153 many 35
Eu-153 (n,v) thermal 38
Gd-155 (n,n’) 14
Gd-156 (n,n") 14
Gd-157 (n,n’) 14
Gd-158 (n,n’) 14
Gd-160 (n,n’) 14
Ho-165 many 35
HE isomer production 27
Ta-181 (n,v) 14 MeV 29
V-184 neutron emission 11.5 and 26 MeV 28
Au-197 many 35
Pb particle emission 15
Pb neutron & gamma emission 39
Pb many : 42
Pb-208 many high 32
Bi particle emission 15
Bi-209 many high 32
Th-232 resonance pérameters resonance region 8
Th-232 fission neutron spectrum 7.3 MeV 11
Th-232 (n,n’) 31
U-233 fission yield tgermal 14
U-233 ' many 10 "eV-20 MeV 40
U-234 many 40
U-235 fission yield thermal 14
U-235 many 35
U-235 resonance parameters 83eV-2.25 keV 37
U-235 (n,f) resonance region 38
U-235 (n,v)/(n,£f) 38
U-238 resonance parameters 0.405-200 keVv 8
U-238 resonance parameters : 26
U-238 resonance parameters 4-10 keV 26
U-238 (n,n’) 31
U-238 many 35
U-238 many 37
U-238 resonance parameters 39
U-238 (n,v),(n,n’) 48
Np-237 fission neutron spectrum 7.8 MeV 11
Np-237 many 35




PAGE

NUCLIDE DATA TYPE ENERGY RANGE A B c
Pu-238 fission neutron spectrum spontaneous 11
Pu-239 fission neutron spectrum 7.5 & 10 MeV 11
Pu-239 fission yield thermal 14
Pu-239 (n,f) up to 500 keV 14
Pu-239 many 35
Pu-239 (n,£) resonance region 38
Pu-239 (n, ) 39
Pu-239 (n,f) 1-100 keV 48
Pu-240 fission neutron spectrum spontaneous 11
Pu-242 fission neutron spectrum spontaneous 11
Cm-241 many 10_§eV—20MeV 22
Cm-242 many 10_5eV-20MeV 22
Cm-243 many 10:5eV—20MeV 22
Cm-244 many 10_5eV—20MeV 22
Cm-245 many 10 5eV--ZOMeV 22
Cm-246 many 10:5eV—20MeV 22
Cm-247 many 10 “eV-20MeV 22
PAGE
NUCLIDE DATA TYPE ENERGY RANGE A B c
Structural materials many 24
Structural materials covariance data 25
Structural materials (n,v) 39
Structural materials covariance data 42
A> 27 double diff./ up to 26 MeV 13
activation
Rare earths optical potential 30-40 MeV 35
Fission products (As-Tb) many 10'5eV—20MeV 23
Fission products many thermal & 25
resonance region
Actinides optical potential 30-40 MeV 35
Actinides many thermal 48
Fissile nuclides fission neutron spectrum 11
Fissile nuclides fission yields 35
Fissile nuclides delayed neutron spectra 35




INSTITUTE FOR NUCLEAR RESEARCH AND NUCLEAR ENERGY
BULGARTAN ACADEMY OF SCIENCES

Blvd. Lenin 72, 1784 Sofia, Bulgaria

Names: N. Janeva, N. Koyumdjieva, M.N. Alami, I. Sirakov,

A.A. Lukyanov

Contact: N. Janeva

Recent publications:

1.

Fluctuation factors of average cross sections in R-matrix theory.
N. Koyumdjieva, N. Savova, N. Janeva, A.A. Lukyanov, Bul.J.Phys. 16,
1, 1989.

Estimation of cross section resonance structure parameters for
Uranium-238 upon results of measurements of total and partial
transmissions in the energy range of 0.405-200 kev. Yu. Grigoriev,
V. Kostsheev, G. Manturov, I. Sirakov, V. Sinitza, N. Janeva,
FE1-2072, Obninsk, 1990.

Characteristical function in the problem of resonance cross sections
statistic modelling. A.A. Lukyanov, N. Koyumdjieva, M.N. Alami,
N. Janeva. Jadernye Konstanty, issue 3/1990.

Work recently completed or in progress:

1.

2.

Self consistent evaluation of fissile nuclei resonances.
Modelling of cross sections in the unresolved resonance region.

Measurements and analysis of transmission and capture self indication
of U-238 in the resonance region.

Measurements and analysis of transmission and capture self indication
of Th-232 in the resonance region.



NANKAI UNIVERSITY
Department of Physics
Tianjin, People's Republic of China

The Unified Program of Fast Neutron
Nuclear Data Calculation for Medium-Heavy
Nuclei (MUP-III)

Yu Ziqiang, Zhang Xiaocheng
Zhou Hongmo, Zuo Yixin
(Nankai University)

Wang Shunuan, Zhang Jingshang, Shi Xiangjun
(Chinese Nuclear Data Center, IAE)

Since 1988 we have been reseaching the MUP-III Program. On the basis of
MUP-II Program we have made the following improvements.

(i) The generalized exciton model (2) has been used instead of the exciton
model used in MUP-II. So MUP-III can be used to calculate the double differential
crogss section of the secondary particles.

(ii) MUP-III includes the direct reaction mechanism. There are two
subprogram to calculate the diffeerntial cross sections and integral cross sections of
the direct inelastic reaction as well as the integral cross section of the direct (a,p)
reaction respectively. In the preequilibrium emission, we introduce the cluster
formation factors for ther complex particles which have a similar meaning to the
pickup mechanism in the theory of direct reaction. These factors account for the
contribution ofthe direct (n,Xx) reaction, where x can be a, ‘H and “He.

(iii) For the convenience of the users, MUP-III will consist of several
subprograms. They may be used singularly or jointly.

(iv) MUP-III will output the neutron nuclear data including the cross sections,
angular distributions, secondary particle spectra and double differential cross section
according to the ENDF/B-4 format.

The code will be finished at the beginning of 1991.

References
(1) TAEA0907/01, No.1-February 1986, NEWS FROM THE DATA BANK.
(2) Sun Ziyang et. al. Z. Phys. A305, 61 (1982)




INSTITUTE OF PHYSICS, BRATISLAVA, CZECHOSLOVAKIA

Names: P. Oblozinsky, E. Bétdk and.S. Hlavad

Address: Institute of Physics, Slovak Academy of Sciences,

1.

Dibravskd cesta 9, 842 28 Bratislava, Czechoslovakia

Recent publications and reports

P. Oblozinsky :"Absence of parity effects in preequilibrium ¥
emission"
Phys. Rev. C 41 (1990) 401-402.

P. Oblozinsky and M.B. Chadwick :"Gamma ray emission from
multistep compound reactions"
Phys. Rev. C 42 (1990) in press.

E. Bétdk :"PEQAG2: An updated PC version of fully
pre-equilibrium computer code with gamma emission”,
Report FU SAV 89/5 (Bratislava, October 1989).

F. Cvelbar, E. Beétdk and J. Merhar :"Pre-equilibrium -
equilibrium model calculations of nucleon radiative capture
excitation functions",

J. Phys. G, in press.

. Work recently completed

P. Oblozinsky and S. Hlavac¢ :"Evaluation of discrete % ray
production cross sections in (n,xy) reactions on Al for nuclear
geophysics".

P. Oblozinsky, 5%2 Hlavde, G. Maino and A. Mengoni :“Gamma ray
production from Cr(n,xy) reactions at 14.6 MeV".



Laboratory : Technische Universit#dt Dresden
Fachabteilung Physik
Institut fiir Kern- und Atomphysik
Mommsenstrasse 13
0-8027 Dresden
Germany

Names H. H&rten, A. Ruben, D. Seeliger, and 1. Diring
Activity = : FISSION DATA SYSTEMATICS

Hork recently completed:

Measurement of fission neutron spectra at incidence energy above
second-chance fission threshold (co-operation with Institute for
Physics and Power Engineering Obninsk, USSR):

232-Th at 7.3 MeV, :

237-Np at 7.8 MeV,

238-Pu at 7.5 and 10.0 MeV.

Compilation of fission neutron spectra for most important
actinides based on
- compilation of Starostov et al., Yad. Const. 2, 3 (1980),
- all available post-1980 measurements,
- theoretical analysis within statistical-model complex
" FINESSE together with a phenomenological scission point
model to describe energy partition in fission and STAPRE
calculations of fission cross sections to enable the
description up to 20 MeV incidence energy, 1i.e. considering
multiple-chance fission and pre-fission neutron emission)
resulting in new systematics (spectral shape, average emission
energy as function of incidence energy as well as in correlation
with »).

Theoretical description of fission data (total kinetic energy of
fragments, neutron multiplicity ») as function of fragment mass
number in the incidence energy range 0 - 20 MeV, i.e. considering
multiple-chance fission.

Theoretical description of fission neutron emission from
238,240,242-Pu(sf) within TSHM~-FINESSE.

Computer codes:

TSM: phenomenological scission point model (Two-Spheroid Model)
for description of energy partition in fission as function of mass
asymmetry (IBM-PC),

FINESSE: statistical-model approach to fission neutron emission
considering mass-number dependence, temperature distribution,
center-of-mass frame anisotropy, n/» competition, multiple-chance
fission) (IBM-PC).




Publicati :

H. Marten, D. Richter, A. Ruben, and D. Seeliger, W. Neubert, and A.
Lajtai: "Prompt Fission Neutron Data"”, Proc. Int. Conf. on Nuclear Data
for Science and Technology, Mito, 1988, ed. S. Igarasi,JAERI; Saikon
Publ. (1988), p. 683

D. Seeliger, H. Marten, and A. Ruben: "Contributions to the Theory of
Fission Neutron Emission”, INDC(GDR)-057/L (1990)

A. Ruben, H. Marten, and D. Seéliger: “Fission Neutrons®™ Statistical
Emission"”, submitted to J. Phys. G '

A. Ruben, H. Mirten, and D. Seeliger: "Energy Partition in Nuclear
Fission", submitted to Z. Phys. -

H. Mirten, A. Ruben, and D. Seeliger: "Prompt Fission Neutron Spectra

and Fragment Characteristics for Spontaneous Fission of Even
Pu-Isotopes"”, submitted to Nucl. Seci. Eng.

Compilation of fission data systematics for all actinides with
relevance to nuclear technology.

Incorporation of fission channel into Statistical Multi-Step
Reaction Theory (code EXIFON) in order to describe fission cross
sections and pre-fission mneutron emission in a physically.
consistent manner (together with H. Kalka and D. Polster)

Preperation of a Fission Data Catalogue
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Laboratory:

Names:

Activity:

Results:

Publications:

Work in
progress

Address:

Contact:

Technische Universitat Dresden,
Sektion Physik

H. Kalka, M. Toepfer, S. Eckstein, D.
Seeliger

Calculation of activation cross section for
fusion technology

~ description of double~differential cross-
sections and activation data within the SMD/
SMC-model using a surface~delta interaction

- code EXIFON (version 1.0)

- calculation of 58 nuclei (A>27) up to 26 MeV
bombarding energy

H. Kalka, M. Torjman, D. Seeliger: Phys. Rev.
C40, 1819 (1989)

H. Kalka, M. Torjman, H.N. Lien, R. Lopez, D.
Seeliger: Z. Phys. A335, 163 (18980)

M. Torjman, Ph-thesis, TU Dresden, 1990

H. Kalka, INDC(GDR)-059/L

H. Kalka, INDC(GDR)-060/L

- application of the SMD/SMC-model for ener-
gies up to 100 MeV

- investigation of pairing effects

- improvement of code EXIFON (version 1.1)

Technische Universit&t Dresden
Sektion Physik

Mommsenstrasse 13

0-8027 Dresden

Germany

D. Seeliger




Service de Physique et Techniques Nucléaires
Centre d’Etudes de Bruyeres-le-chatel

1. Recent publications and reports

- Effects of nuclear deformation on 133 Eu(p, n)!*!1%3Gd reactions, R.G.LANIER,
H.I.WEST Jr, M.G.MUSTAFA, J.FREHAUT, A.ADAM and C.A.PHILIS, Phys.Rev.
C42(1990)479 [1].

- Proton mean field in *Ca between -60 and 200 MeV deduced from a disper-
sive optical model, W.TORNOW, Z.P.CHEN and J.-P.DELAROCHE, Phys.Rev.
C42(1990)693 [2].

- Quelques caractéristiques des états fondamentaux et isomériques des noyaux,

O.BERSILLON et J.BLACHOT, CEA-N-2643 Juin 1990 [3].

2. Work recently completed

- Ground state band deformations of 13%:1%6.157.158.1603d from neutron scattering
measurements and Hartree-Fock-Bogolyubov calculations, J.-P.DELAROCHE et al.,
to be submitted to Phys.Rev.C.

- Core polarization and charge symetry breaking in *°Ca, J.-P.DELAROCHE [2].

- Distribution en charge des fragmentations en masse d’énergie cinétique totale
supérieure a 160 MeV dans la fission thermique : 233U (n, f), 2°U(n, f) et * Pu(n, f),
G.SIMON.

- Propagation of a collision matrix element through a screened Coulomb potential,

C.LAGRANGE, to be submitted to Can.J.Phys.

3. Work in progress

- Dispersive optical model analysis of neutron scattering on 2 Al, 257 and **Fe,

J.-P.DELAROCHE [2].

- Contribution to the NEACRP/NEANDC international evaluation cooperation:
subgroup on 2*° Py fission cross section data (optical model calculation in the low

energy region - up to 500 keV), CLAGRANGE.
- Analyse des spectres de neutrons issus des réactions &7 Li(d,n), O.BERSILLON.
- Evaluation of the ' B(p, 3a) cross section up to 10 MeV, O.BERSILLON.

References

[1] In collaboration with Lawrence Livermore National Laboratory, California, U.S.A.
[2] In collaboration with Duke University, Durham, U.S.A.
(3] En collaboration avec le CENG, Grenoble, France.
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Government of India
Bhabha Atomic Research CEntre
Trombay, Bombay 400 085, INDIA

NAMES : S.B. GARG
ADDRESS : Neutron Physics Division

Bhabha Atomic Research Centre
Trombay, Bombay 400 085

Recent Publications

(i) S.8. Garg: Role of Different Level Density Formulations in the
Prediction of Neutron Induced Particle Production Cross-Sections of Ni-58;
Symp. on Nucl. Phys. 32B, P1 (1989)

(i1) S.B. Garg: Neutron Inelastic Scattering Cross-Sections of Ni-58 for
Technological Applications; Symp. on Nucl. Phys. 32B, P2 (1989)

(1ii) S.B. Garg: Investigation of Neutron Induced Reaction Cross-Sections
of Ni-58 and Ni-60 with Various Nuclear Model Evaluation Schemes; Paper
Presented at the 3rd CRP Meeting held at IAEA Headquarters, Viemna during
June 1990

(iv) S.B. Garg: Effect of Different Level Density Prescriptions on the
Calcul ated Neutron Nuclear Reaction Cross-Sections; Paper Presented at the
3rd CRP Meeting held at IAEA Headquarters Vienna during June 1990.

WORK RECENTLY COMPLETED

(1) Evaluation of neutron-induced mul tiparticle reaction cross-sections for
Ni-58 and Ni-60 with different model schemes

(i1) Generation of 28 group photon interaction cross—sections with
P3-anisotropic scattering matrices for H,B,C,0,Na,Ni,S,Ca,Cl,Mg,Zn,Fe,Cu
and Pb to carryout mineral exploration studies.

WORK IN PROGRESS

(i) Generation of 50 group neutron cross-—sections, 25 group photon
interaction cross-sections and photon production cross-sections via neutron
interactions with P-5 anisotropic scattering matrices and the 75 group
photon—neutron coupled cross—section library for about 50 reactor elements
to carry out shielding, safety and core physics studies of nuclear
reactors.

(11) Evaluation of Multiparticle Neutron induced reaction cross-sections of
Pb and Bi, their energy spectra and angle-energy correlated double
differential cross-sections utilizing multistep Hauser-Feshbach and
Geometry Dependent Hybrid Models.

COMPUTER CODES

A set of the following five codes has been tested on the inhouse
computer: -




(1) XLACS-1IA Code to generate multigroup cross-sections for neutrons

(1i1) TLAPHNGAS Code to generate mu]tigro.jp gamma-ray production
cross—sections via neutron interactions

(1i1) SMUG code to produce multigroup photon interaction cross-sections

(iv) CHOX Code to combine multigroup neutron, gamma-ray production and
photon interaction cross-sections and to produce a coupled masterfile by
suitably rearranging and merging the wvarious types of reaction
cross—sections

(v) NITAWL Code to make use of the masterfile and to produce the desired
neutron-photon coupled cross-section library for the simultaneous transport
of neutrons and photons.
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tel.

Names: F.

1. Models

E.N.E.A. - Area Energia e Innovazione

Dipartimento Sviluppo Tecnologie di Punta
Divisione Calcolo

Laboratorio Dati Nucleari e Codici
Centro Ricerche Energia "E. Clementel"
Viale G.B. Ercolani, 8 - 40138 Bologna, Italy
051/498239 - Telex 511578 ENEABO I - Fax 51-498353

Fabbri, G. Maino, E. Menapace, A. Mengoni, G.C.
Panini, M. Pescarini, G. Reffo, M. Rosetti

and Codes

i)

ii)

In the framework of the Interacting Boson Model (IBM)
version 3,analytical expressions were obtained for GDR
excitation energies and dipole strenghts for both
strong and weak 1isospin coupling between low-and
high-energy collective modes. By addition of a
phenomenological intrinsic width, it has been possible
to evaluate, by means of standard techniques,
photoabsorption cross sections and photon scattering
angular distributions.

As a first step, this formalism has been applied to the
calculation of (gamma,n) and (gamma,p) cross sections
for Ti-46 and Ti-48.

A FORTRAN code TRIXI based on this model has been
developed and is being validated for calculations
of (gamma,n), (gamma,p), total gamma absorption and
elastic and inelastic gamma scattering angular and
energy distributions.

(E. Bortolani (*) , G. Maino)

The contributions to the gamma spectrum from the













































































































