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LEGAL NOTICE

Neither the Organisation for Economic Co-operation and Development, any of its Mem-
ber 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 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, method, or process disclosed may
not infringe privately owned rights; or

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

AVERTISSEMENT

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

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

2. N’assument aucune responsabilité en ce qui concerne 1'utilisation des dites infor-
mations, appareils, méthodes ou procédés ainsi que les conséquences pouvant en
résulter.

The NEA Data Bank is:part of the Organisation for Economic Co-op&ation
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 I’AEN fait partie de L’Organisation de Coopération
et de Développement Econmiques et est financée par les dix-sept pays Membres suiv-
ants:

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:
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Minsk 9
BULGARIA Institute for Nuclear Research and Nuclear Energy 11
CHINA Chinese Nuclear Data Centre,
Institute of Atomic Energy, Beijing 13
Institute of Heavy Ion Physics, Peking University 15
HUNGARY Kossuth University, Debrecen 18
JAPAN Japanese Nuclear Data Committee (Nuclear Data
. Center, JAERI) . - o 24
NETHERLANDS ECN, Petten 28
POLAND Soltan Institute for.Nuclear Studies, Warsaw .30
SLOVAKIA . Institute of Physics, Bratislava . R 3
UNITED KINGDOM Nuclear Physics Laboratory, Oxford . . 32
USA ANL, Argonne 35
USA NNDC, BNL, Upton 37
EFF,EAF European Fusion and Activation Files (ECN,Petten) 38
IAEA Nuclear Data Section, Vienna 40
OECD/NEA Relocation of the NEA Data Bank 41
New at the Databank ... 42
NEA Evaluation Activities 46

The next issue of NNDEN has been scheduled for January 1994. Contributors are asked
to send in their reports by 10th December 1993.




Index to New Evaluations and Related Work

A) COMPLETED

B)

IN PROGRESS

C) PLANNED IN THE NEAR FUTURE

NUCLIDE DATA TYPE ENERGY RANGE PAGE
A|BJC
Li-7 (n,n') ( 478 keV ) ang. distrib. | 14.9 MeV, 8 — 20 MeV | 16
C-12 many 0 — 10 GeV 37 |
Mg-nat many 16
Si-nat" many 16
Ar-39 many 24
Sc many 35
V-51 energy and ang. distrib. 33
Fe-54 many 24
Fe-56 many 24
| Co dosimetry cross sections 1 —+ 50 MeV 127
Co-59 many 24
Co-60 (2.0) 26
Ni-58 (a.p) to %*mCo - § — 12 MeV |22
Ni-58 many 24
Ni-568 energy and ang. distribs 33
Ni-60 (n,p) to ™Co 15— 12 Mev 22
Ni-60 (n,p) to ¥™+9Co 5 — 12 MeV 22
Ni-60 many | 24
Zr (elemental) | many 35
Z:-90 (n,e), (n,p) 5.4 — 12.3 MeV 21
Zr-91 (n,p) 5.4 — 12.3 MeV 21
Z1-92 (n,p) 5.4 — 12.3 MeV 21




NUCLIDE DATA TYPE ENERGY RANGE PAGE
AlB|C
Zr-94 (n,@) 5.4 — 12.3 MeV 21
Zr-96 (n,2n) 5.4 — 12.3 MeV 21
Tc-99 many | thermal/ 28
resolved-resonance range
Ru-96 (n,p) 13.0 MeV — 16.6 MeV 30
Ru-99 (n,p) 13.0 MeV — 16.6 MeV 30
Ru-101 (n,p) 13.0 MeV — 16.6 MeV 130
Ru-102 (n,p) 13.0 MeV — 16.6 MeV 30
Ru-104 (n,p) 13.0 MeV —+ 16.6 MeV 30
Rh-103 many 36
Pd (isotopes) | elastic and inelastic scattering | low 28
Pd (isotopes) | many 36
Cd (isotopes) | many 35 |
In-113 (n.n'), (n,20) 2.1-+2.9,13.514.8 MeV | 23
11120 many thermal/ | 28
resclved:-roscmance sange
Sm-147 resonance parameters 12|
Sm-148 resonance parameters 12
Eu-151 (n,2n) 8.7 — 10.7 MeV 20
Gd-156 distrib. of radiative strength 28
Gd-157 distrib. of radiative strength 28
Gd-158 distrib. of radiative strength 28
Tb-159 (n,2n) 8.7 — 10.7 MeV 20
HE177 resonance neutron capture resolved region 12
Hf-178 resonance neutron capture resolved region 12
Hf-179 resonance neutron capture resolved region 12




NUCLIDE DATA TYPE ENERGY RANGE PAGE
AlB|C
Hf-180 resonance neutron capture resolved region 12
Hf-181 resonance neutron capture resolved region 12
Au dosimetry cross sections 1— 50 Mev | 271
Pb-208 many < 1GeV 25
Pb-208 particle production and nucleus | 20 — 1000 MeV 25
formation ' :
Bi-209 many < 1GeV 25
Bi-209 particle production and nucleus | 20 — 1000 MeV 125
formation
Bi-209 photoreaction data 26
ﬁ-232 » resonance self-shielding 12
Th-232 | (n,2n) 6—10.5, 13.5—+14.8 MeV | 18
Th-232 (n,xm), (n.f) < 22 MeV |18
Pa-231 | prompt neutron fission spectra 10}
2&232 _ ‘prompt ne.utrbn:‘ﬁgsvioqspectra {10
| Pa-233 protmpt seutron fission Ma 10
U-232 prompt neutron fission si:ectra' . 10 |
U—233. prompt neutron fission spectra 10
U-233 JENDL-S benchmark 26
U-233 resolved resonance parameters < 150 eV 26 |
U-234 prompt neutron fission spectra 10
U-235 JENDL-3 benchmark 26 |
U-237 many - < 20 MeV 27
U-238 neutron scattering 10
U-238 resonance parameters, radiative | 0.465 — 200 keV 11
capture




NUCLIDE DATA TYPE ENERGY RANGE PAGE

A|IB|C

U-238 transmission and capture resonance region 11

U-238 resonance self-shielding 12

U-238 many 10~% eV — 20 MeV 15

U-238 (n,2n) 6—10.5, 13.5—+14.8 MeV | 18

U-238 (n,xn), (n,f) < 22 MeV 18

U-238 capture and inelastic scattering 25

U-238 many 1 — 20 MeV 32

Np-236 many < 20 MeV 27

Np-237 (n,f), (n,7) 30 keV — 20 MeV 15

Np-237 many 1075 eV — 20 MeV 15

Np-237 (n,2n) 7 — 10 MeV 18

Np-238 many <20 MeV 27

Pu-239 resonance parameters 12,

Pu-239 (n,tot) 1 —+ 500 keV 24}

Pu-239 JENDL-3 benchmark | 126

Pu-239 ‘neutron transmission, fission | 1.0 keV —+ 2.5 'keV 26

' croes section -

Cm-242 fission data 10

Cm-243 fission data 10 H

Cm-244 fission data 10

Cm-245 fission data 10

Cm-246 fission data 10

Cm-247 fission data 10

Cm-248 fission data 10

Cm-248 / C£252 | integral prompt spontaneous fis- 17

sion neutron spectrum




NUCLIDE DATA TYPE ENERGY RANGE PAGE
A{B]|C
Actinides many 10
Fissile nuclides | multilevel parameterization 11
Fission products | 75 4s —15° T 10-5 — 20MeV 24
Fission products | many 29
CENPL evaluated nuclear parameters 13
EAF-3 evaluation and compilation 38
EAF-4 evaluation and compilation 29
EFF-2.2 evaluation and compilation 38
EFF-2.3 evaluation and compilation 38-
ENDF/B-VI | DDX neutron emission cross 25 |
section '
FENDL 29
1 JEF-1 Fission products 128
| JER-2 Fission products 28
J Ei?-z DDX neutron emission cross 25
: section .
13 ENDL-3 DDX neutron emis;ion cross 25
' section
JENDL-3 gas production 25
JENDL-3 fission product cross section 25
JENDL-3 fusion neutronics benchmark 26




RADIATION PHYSICS AND CHEMISTRY I’'ROBLEMS INSTITUTE
ADDRESS: Republic of Belarus, 220109, Minsk-Sosny, RPCPI

NAMES: Bakhanovich L.A.Klepatskij A.B.,Maslov V.M.,Moro-
govskij G.B.,Porodzinskij Yu.V..Suf(hovitsku E.Sh.

COMPILER: Maslov V.M.
I RECENT PUBLICATIONS AND REPORTS

L.A.Bakhanovich, A.B.Klepatskij, V.M.Maslov, G.B.Morogovski{,

Yu.V.Porodzinski}, E.Sh.Sukhovitskij "Nuclear Data Evaluation

11.%1.920“2%31.5 Nuel. Data for Scf. and Technol. (Springer-Verlag)
* p' " . .

A.B.Klepatskij, V.M.Maslov “Fast Neuti-on Nuclear Data: Pu-239
Reevaluation and Am Status", Nucl. Data for Sci. and Technol.,
(Springer-Verlag) 1992, p.881.

A V. Ignatjuk, V.M.Maslov "Pairing Effects in Neutron Fission
Cross Sections for Actinides", Nucl. Data for Sci. and Technol.,
(Springer-Verlag), 1992, p.153..

V.M.Maslov "An‘al sis of 2382-Th (n,2n) Reaction Data", Annals of
Nucl. Energy V.19,No.3, p.181, 1992.

V.M.Maslov "Curium Fission Cross Sections Analysis“. accepted by
Annals of Nucl. Energy, 1992.

A.V.Ignatjuk, V.M.Maslov "Fission Model for Cross Section Calcu-
Jations” (invited), Int. Symp. on Nucl. Data Evaluation Methodo-
logy, 11-16 October, 1992, Brookhaven,N.Y.,USA.

V.M.Maslov "Neutron Data Evaluation for 233.232.231-Pa“ Jadernye
Constanty.1, 1992 (in Russian). :

Yu.V.Porodzinskij.E.Sh.Sukhovitskij- "Hexadecapole Modes within a .- -
Phenomenological Collective Model with Five Dynamical Variables"
J. of Nucl. s. V.55, p.2368, 1992 (in Russian). :

Yu.V.Porodzinskij, E.Sh.Sukhovitskij “Realistic Hamiltonian for
Nucleon Scattering Analysis on Non-Axial Deformable Even Nuclei®,
submitted to the Int. ngmp. on Nuclear Data Evaluation Methodo-
logy, 11-16 October,1992, Brookhaven, N.Y.,USA.

Yu.V.Porodzinski},E.Sh.Sukhovitski] "Rotational-Vibrational Sta—

tes of Non-Axial Even—Even Deformable Nuclei in Collective Model

\(niirz:hprl;isv%vnynamical Variables" Izvestia AN USSR, ser. Phys., 1992
s). '

Yu.V.Porodzinskii,E.Sh.Sukhovitskij "Realistic Hamiltonfan for )
Nucleon Scattering Analysis on Non-Axial Deformable Even Nuclei®,
abstracts of Int. Conf. on Nuclear Structure and Nuclear Reacti-
ons ét Liow and Intermediate Energies, 15-19 September 1992, Dub-
na, Russia. ‘

A.V. Ignatjuk, V.M. Maslov " lynam.k:al Effects in U-235 Neutron-
Induced Fission®, abstracts of International Seminar on the Inte-
ractions of Neutrons with Nuclei, 14-17 April, 1992, Dubna, Russia.




I WORK RECENTLY COMPLETED

An analysis of fission data for Cm nuclei (A=242-248). The need
to reevaluate the Cm neutron data is ascertained.

The beta— and gamma-soft rotator model is employed in multi-chan-
nel strong coupling approach for U-238 neutron scattering data ana-
lysis. It is shown that imaginary potential parameter should be es-
sentially modified. Door—-way-states manifestation in neutron-in-
duced cross sections is interpreted.

Calculations and evaluations of prompt neutron fission spectra
for 232-,233-,284-U and 231-,232-,2833-Pa isotopes.

ITI WORK IN PROGRESS

The octupolé ‘deformations and vibrations incorporation into col-
lective nuclear Hamiltonian of beta— and gamma-soft rotator is
attem%)ted to describe negative parity excited states. The obtained
Hamiltonian is employed in coupled-channel calculations.

Consistent analysis of v(E) and prompt fission neutron spectra
within Madland-Nix model for minor actinides.

Dynamical effects in intermediate energy neutron~induced fission
of actinides. The cold nature of fission process is incorporated.
IY WORK PLANNED FOR FUTURE

Theoretical analysis and consistent calculations of v(E) for neut-
rons and gammas, neutron and gamma-ray spectra for actinides.

The optical potential for neutron energies up to 200 MeV.

A systematic dependence of measured neutron-induced fission cross
sections of actinides on fissility in the region 60-200 MeV inter-
pretation. -

Continu;ng work on minor.actin_ide‘ neutron -data:evaluation.

V WORK ON CODES

See above items IILIV
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INSTITUTE FOR NUCLEAR RESEARCH AND NUCLEAR ENERGY

ADDRESS: Blvd.Tzarigradsko Shosse 72,
1784 Sofia,
Bulgaria
Telefax: 359 275 5019
NAMES: N.Janeva, N.Koyumdjieva, I.Sirakov

1.Recent Publications and Reports

A.A.Lukyanov, “Multilevel Parameterization of Fissile
Nuclei Cross Sections“, Symposium on Nuclear Data Evaluation
Methodology, 12-16 Oct, 1992, Brookhaven National Laboratory,
Upton, N.Y., USA - Invited Paper.

A.A.Lukyanov, M.N.Alami, N.Koyumdjieva, N.Janeva,
“Modeling of Cross Sections in the Unresolved Energy Region*,
Int. Varna School, 14-19 Oct, Varna, 1991.

M.N.Alami, N.Janeva, A.A.Lukyanov, “Study of
Characteristic Function in the Statistical R-matrix Theory*
Bulg. J. Phys., 18, 1991.

M.N.Alami, N.Koyumdjieva, A.A.Lukyanov, . .N.Janeva,
“Modeling of Cross Sections in the Unresolved Resonance
Region*, Nuclear Data for Science and Technology,
S.M.Qaim(Ed.), Springer-Verlag, 1992,:968.

N.Janeva, _N.Koyumdjieva;' A.Lukyanov, “Neutron Cross
Sections Modeling in the Unresolved Resonance Region®,
Symposium on Nuclear Data Evaluation Methodology, 12-16 0Oct, -
1992, Brookhaven National Laboratory, Upton, N.Y., USA.

G.Georgiev, ' Yu.V.Grigorjev, Yu.S.Zamjatnin, B.Ivanov,
V.N.Koshceev, G.N.Manturov, G.V.Muradyan, - I.Sirakov,
V.V.Sinitsa, N.Janeva, "Measurement and Analysis. of Resonance
Structure Characteristics of U Total and Radiative Capture
Cross Sections in the Energy Interval 0.465-200 kev*, Yad.
Ronst., 4, 1991, 26-39.

N.Janeva, Yu.V.Grigorjev, V.N.Koshceev, G.N.Manturov,
V.V.Sinitsa, G.Georgiev, B.Ivanov, I.Sirakov, Yu.S.Zamjatnin,
G.V.Muradyan, “Measurements and Analysis of Transmission and

238

Capture Self-indication of U in the Resonance Region*,

Proc. Int. Conf. on Nuclear Data for Science and Technology,

1




Jilich, 1991.

G.Georgiev, Yu.V.Grigorjev, Yu.S.Zamjatnin, B.Ivanov,
G.V.Muradyan, L.B.Pikelner, 1I.Sirakov, N.Janeva, "On the
Study of Neutron Resonances of 147Sm“, Proc. Int. Conf. on
Nuclear Data for Science and Technology, Jilich, 1991.

N.Janeva, S.Toshkov, G.V.Muradyan, Yu.V.Grigorjev,
G.Georgiev, I.Sirakov, V.G.Tishin, Yu.S.Zamjatnin, “A Set-up
for Precise Measurement of Resonance Neutron Capture by
Self-indication", Nucl. Instr. and Meth. in Physics Research,
A313 (1992) 266.

2.Work recently completed:

N.Koyumdjieva, A.A.Lukyanov, N.Janeva, “An Investigation
of the Resonance Parameters Fluctuations on the Base of the
Characteristic Function®.

N.Koyumdjieva and N.Janeva, "Calculation of the Averaged
Cross Sections and their Functionals by Using of the
Periodicity of the Resonance Structure*“. .

N.Janeva et al.,"Spin Identification of Resonance Levels
by Using of the y-Multiplicity Spectrum".

G.Georgiev,...T.Madjarski, N.Janeva,  *Determination -of
1%7sm and '*®sm Resonance Parameters*.. . ‘

3.Work in progress:

Testing the 'self -—consistency of- .®*py.. - resonance
parameters on the base of S-matrix unitarity property.
Measurements of resonance neutrons capture for
Hf - 177,178,179,180,181 in the resolved region. .
Investigations of resonance self-shielding in *®y and
Th on the ©base of the characteristic function
presentation.

232
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A NUCLEAR MODEL PARAMETERS LIBRARY AT CNDC
Su Zongdi Ge Zhigang Zhou Chunmei Ma Lizhen
CHINESE NUCLEAR DATA CENTRE,CIAE
P.O.Box 27541, 102413, BEIJING, P.R.CHINA

As we know, the nuclear basic physical constants and model parameters are very
important for the nuclear data calculations and evaluations. The confidence of the cal-
culated results depends on not only the model theory but also the reliability of the
adopted parameters; but users have some trouble in looking for the needed paramecters.
Based on above considering, Chinese Evaluated Nuclear Parameters Library(CENPL)
is being built at Chinese Nuclear Data Centre. CENPL contains the characteristic con-
stants of nuclear ground state and the most of nuclear model parameters for the nucle-
ar reaction calculations and consists of six files as follows:

1. Atomic masses and characteristic constants for nuclear ground state.

This file contains atomic masses, spin and parity of ground state, half-life or
abundance and binding energy etc. ,and consists of 4800 nuclei ranging from Z=0,
A=1t0Z=122,A=318.

2. Discrete level schemes

. The nuclear discrete levels are based on the Evaluated Nuclcat Structure Data File
of BNL. We are writing a code to retrieve the discrete levels and their gamma branch-
ing ratios of single nucleus or all possible residual nuclei in a studied neutron induced
reaction. The relevant information, such as the energy, spin, parity, etc. of the discrete
levels are included.

3. Giant resonance parameters for gamma-—ray strength functions

The file of giant dipole resonance parameters, which mainly are from data comp-
lied by Dietrich and Berman, (first edition), has been finished and the relevant retrieval
code system (second edition) has been wroten to retrieve the giant dipole resonance
parameters of single nucleus or all possible residual nuclei in a neutron induced reac-
tion. Systematics and the theoretical research on this field will be done to obtain the gi-
ant resonance parameters reliable.

4. Level density parameters

This file consists of two parts. One of them is related experimental data which con-
tains two kinds of experimental data, D evaluated by our code AVRPES and N the
cumulative number evéluated by our work. The amount of the collected data is about
650. We also collected the I',(J,x,B,) in this part. Other one is setting up a file in which
three kinds of level density formulae, Gilbert—Cameron(including three sets of
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parameters recommended by Gilbert and Cameron, Cook et al. as well as Su et al.),
Back—Shifted Ferim gas(including two sets of parameters recommended by Dilg et al.
and Huang et al.) and Ignatyuk formula, users can chose one of them for calculations
5. Optical model parameters

As our first step, we are setting up a OMP file in which the Optical model
parameters are from CENLD-1 and CENLD-2 to test the format and to get the best
way to built up the file. We will continue to compile OMP we get.

A working group for this file has been organized in China to do the studies of op-
tical model potential, potential parameters systematics and application of some recent
research achicvements.

6. Fission parameters ‘

Three types of fission parameters, which are compiled by Lyun, Back and Britt
and T.Ohsawa, have been collected and this file has been finished (first edition) and re-
lated retrieval code(second edition) has been written. We will continue to compile the
different types of fission parameter and to put them into our file. We will do some re-
searches on this file.

Users can get and chose any parameters mentioned above by our using retrieval
code system. The retricval system will be done in the way of dialogue between user and
the computer. CENPL are available for any kinds of computer and including PC.

Drs. Huang Zhongfu of Guangxi Univ., Zuo Yixin, Yu Zigiang of Nankai Univ.,
Liu Jianfeng of Zhengzhou Univ., Zhang Lxmm, Zhao Fengquan and Jin Yongh of
CNDC join this work.

We smoerely thank JAEA and BNL to glve us some information and suggestions. .
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INSTITUTE: The Institute of Heavy Ion Physics

NAME Bao Shanglian, Tang Guoyou

LX)

The Institute of Heavy Ion Physics,
Peking University, Beijing 100871
P. R. China

ADDRESS

1. EVALUATION WORKS ON PARTICULAR NUCLIDES
i) NEUTRON NUCLEAR DATA EVALUATION For 233y

The evaluation of neutron nuclear data of 238U for CENDL-2
was finished. Comparing to CENDL-1, the resonance parameters
have been added and all pointwise data have been renewed. Com-
paring to ENDF/B-V, most of the data were renewed. All the
relatively measured data (to 235y and 197Au) have been re-
normalized to ENDF/B-VI data file. For theoretical calculation
the new improved code of FUPl1l was used. The recommended experi-
mental data and the theoretical calculated data were adjusted
and let 0¢+=0go1%1%non- The resonance parameters in the neutron
energy range below 10 keV were took from ENDF/B-VI. All: the data
in the energy range 10’5 eV to 20 MeV were recommended as the
data file of 238y for CENDL-2. The. data was checked with inte-
gral data and the consistent was well. ' : :

ji). NEUTRON NUCLEAR DATA EVALUATION FOR 237Np . -

.. The measuréd data of (n, f), (n, gamma) reaction;for:g237up
have been evaluated in the energy region from::30.Kev to.20 MeV.
All the data of 237Np for other reaction channels were theoreti-
cally calculated. The total cross section; absorption cross
section and elastic angular distribution were calculated using
the parameters got from Optical Model. All data were calculated
using general code FUP1 (the parameters of the Optical model
used as input data to FUPl). The recommended experimental data

15



















































































































