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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 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 Economiques, ses pays membres,
ou leurs agences, les personnes ou organisation agissant-en leurs noms ou pour
Te développement, la compilation, la publication ou la distribution de 1'infor-
mation dans ce rapport : '

1. Ne garantissent, expressément ou implicitement ni que Tes informations
ci-jointes sont exactes et complétes, ni que 1'utilisation 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 1'utilisation des
dites informations, appareils, méthodes ou procédés ainsi que les conséquences
pouvant en résulter.

The N.E.A. Data Bank is part of the Organisation for Economic
Co-operation and Development and is financed by the following six—
teen Member countries:

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

La Bangue de Donnfes de 1'REN fait partie de 1'Organisation
de Coopération et de Développement Economiques et est financé par
les seize pays Membres suivants

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande,
France, Italie, Japon, Norvége, Pays—-Bas, Portugal, Rovaume-Uni,
Suéde, Suisse et Turquie.
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This Newsletter summerises evaluation activity in the OECD area. It
should be noted that work in progress and future plans cited in this
document may be changed without notice: consequently, the Newsletter
should neither be oucted as a reference in publications nor be listed
in an sbstract journal.
‘The information contained in this newsletter concerns:

1. Evaluation work on particular nuclides;

2. Development of codes for the manipulation of data and for
the calculation of cross sectionsg

3. Publications relevant to the neutron data field,

Contributions on evaluation activities have been received from:

Page
FRANCE CEN, Bruydres-le-Chatel 1
. CEN, Cadarache
CERMANY KFK, Karlsruhe 4
ITALY CNEN, Bologna 5
JAPAN Japanese Nuclear Data Committee 7
NETHERLANDS ECN, Petten 10
UNITED KINGDOM  AEE, Winfrith 11
UNITED STATES National Nuclear Data Center 14
Other information included in this issue:
I. Joint European-Japanese evaluated data file
project 16
IT. Intercomparison of methods used to determine
average resonance 16
ITI. Internaticnal nuclear model code comparison 17
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1.

NEW EVALUATIONS RECENTLY COMPLETED a),

IN PROGRESS 1),

PLANMED IN THE NEAR FUTURE ¢)

or

ii

Nuclide [Data Type |[Energy Range Pane Nuclide IData Type [Energy Range Page
a b C a b | ¢c
Li-6 15
Li-7 13 Rh-103 many {107 ev-z0Mev] 7|
Na-22 10
Pd~105 6
Na-23 many 14 Pd-105 | many {107%ev-20Mev| 7
Pd-107 . i
"! - B -
AL yprod. | iMeV-20MeV i Pd-107 | many {1077ev-20MeV{ 7
. Pd-107 : 3
5i yprod. 1MeV~20MeV 8 Pd- %10
Ar-38 0 stable :
Ar-48 101 ag-107 many s 15
Ca : <aOMeV Ag-109 many 10 "e¥-20meV 7
€a pprod. | 1MeV-20MeV 8 Ag-10% | many 13
Cr <5aMeV 15 Sn-112 10
. (uyut) o] 1-129 many {107 eV-20MeV{ 7 .
Cr-53 , 61 Xe-131 many |107%ev-zoMev| 7
Fe (u,u') | 9 -5 f
Cs~133 many 10 ZeV-20MeV 7
A - ¥ - |
Ez ﬁprggé 1MeV-20teV 14 g Cs~135 many lD_geV—ZUmeV 7
?pﬁnd : £s5-137 many  [1077eV-20MeV| 7,
s : Ce-144 many = |10 eV-20MeV] 7
Ee«;g i many iz Y . |
&~ ;. many Nd-143 man 107 JeV-20MeV]) 7
! o - y _cev- e
Fo-2¢ jres.paromy s 2 Nd-144 many  [1077eV-20Mev| 7
Fg‘58 ; i 12 Nd-145 many (107 7eV-20Mev| 7
.58 |
- I ' -
Foln TN cwooxev 1a Pn-147 | meny |1077ev-20Hev| 7
isotopes Sm=147 nany |107Jev-20Mev| 7
! Sm=149 many 107 eV-20MeY 7
Co-28 w Sm~151 many |1877eV-20Mev| 7 -
: -5
. = Eu~153 | many (10 JeV-z0MeV] 7
; 1 -
Na é ﬁg;gdf 1MeV-20MeV a | Eus155 | meny 107%evezoMev( 7
: ! " s i}
e oy oy ] Tn-169 many 107 sV-20MeV 2
Ni-§2 | many reson. 3 Tm~t b1 many | 2
Ni-nat i many 3| unstable i
N3 ? <SOMeV 15 Ta pprod. 1MeV-20MeV 8
Cu i vprod. 1MeV-20HeV 8 W many 15
; ! isotopes
s Con | ’
- | many ? We many  (500e¥-20MeV 1
i i - i
5¢-90 | many 10" 7ev-20Mevy | 7 isatopes ‘
i -
Zr-93 many [0 °eV-20MeV | 7 Au yprod. IMeV-2CHe¥ &
i i _
Nb yprod. | 1MeV-20MeV | 8 Pb yprod. |1MeV-Z0MeV 8
: | .
Ma-95 many  [IDT3eV-20MeV | 7 B1-207 many 10776 V-20Me 2
- i +
Mo-97 many g “eV-20MeV ! 7 U233 many thermal 7 i
-5 g U-233 1%
Tc-929 many L0 “eV-2C0MeV 5 7 0233 thermal 15
Ru-101 many 10" 2ev-20Mey | 7 U-235 thermal 12
-5 i U235 resaon. 15
Ru-102 many 1D ;eV-20Mev ! 7 §
‘ -5 ; i U~235 cdecay heat 7
Ru=104 many 10 eV-20MeV | 7 i 5 "
Ru-106 many  [10"7e¥-20MeV | 7 u-237 many 10 “eV-20Mey !
: U-23R res.perams . 8
: i U-239 many 107 eV-20MeV 1y
i { E ) +reson. !
e I I [

aede




NuclidelData Type|Energy Range Page Nuclide (Data Type [Energy Range Page
a b c a b C

Np-237 n,2n 3 Cm-243 many 1072 y-20MeV B

Cm-244 many &
Pu-238 many <3MeV 3 Cm-246 >10keV 5
Pu-239 thermal 15 Cm-246 reson. 5
Pu-239 t 1/2 12 Cm-247 >10keV 5
Pu-241 thermal 15 Cm-247 reson. 5
Pu-241 many 10 “"eV-20MeV 1 Cm-248 >10keV 5

Cm-248 reson. 5
Am-241 <20MeV 9
Am-241 many 4 F.P. many 18
Am=-242m many 4 F.P. (n,¥) -2 10
Am-243 many 4 F.P. many 10 "eV-15MeV 8
Am-243 many 12
Am-243 <20MeV 9

- iii -







Service de Physique Neutronique et Nucléaire
Centre d'Etudes de Bruy&res-le-Chitel

France

Names : 0. BERSILLON, M. COLLIN, J.P. DELAROCHE, J. JARY, Ch. LAGRANGE,
R. PERRIER, C. PHILIS, J. SALVY, N. VERGES

Address : Service de Physique Neutronique et Nucléaire
Centre d'Etudes de Bruy@res—le-Chitel
B.P. n° 561, 92542 Montrouge Cedex, France

— Publication
- "Progress Report of recent works on actinide nuclear data at Bruysres—le-

Chatel', NEANDC (E) 211 "L'", INDC (FR) &41/L (1981) .

- Work in progress

~- Coherent optical and statistical model calculations of neutron cross sec-

tions for G4 isotopes (J.P. DELARUCHE, Ch. LAGRANGE) .
~ Calculation of neutron cross sections for some Pt isotopes (J.P. DELAROCHE)

- Evaluation of neutron cross sections for 2A1Pu in the energy range 10_5
eV - 20 MeV (O, BERSILLON, Ch. LAGRANGE, D. MADLAND* ).

~ Calculation of neutron spectra from actinide (n,xn) reactions . Applica-
tions to 235U and 239Pu (J. JARY) .

237,239

~ BEvaluation of U neutron cross sections fromlo_5 eV to 20 MeV

(C. PHILIS, J. JARY, Ch. LAGRANGE) o

- Evaluation of neutron cross sections and Y-ray production data for ¥
. . *
isotopes in the energy range 500 keV - 20 MeV (E. ARTHUR , C. PHILIS,
A.B. sMiTu®*¥) |

vend o




Complete evaluation of neutron cross sections and Y—ray production from

10_5 eV to 20 MeV for 209Bi (0. BERSILLON, C. PHILIS, N. VERGES).

Complete re-evaluation of 169Tm from lO—d5 eV to 20 MeV (E. ARTHUR* ,

M. COLLIN, D. GARDNER *** | M. carovEr™*® P, NAGEL, C. PHILIS, P.G. YOUNG®).

-~ Plans for the near future

*

* #
L 2

Complete evaluation of the neutron cross sections of unstable Tm isotopes .

Los Alamos Scientific Laboratory (USA)
Argonne National Laboratory (USA)

Lawrence Livermore Laboratory (USA)



SECTION DE PHYSIQUE DES NEUTRONS RAPIDES
CENTRE D'ETUDES NUCLEAIRES DE (ADARACHE

NAMES : H. DERRIEN, E. FORT, D. LAFOND, P. LONG, J.P. DOAT

ADDRESS : Section de Physique des Neutrons Rapides (S.P.N.R.)
Centre d'Etudes Nucléaires de CADARACHE
Boite Postale N°1
13115 - SAINT-PAUL-LEZ-DURANCE -~ (France)

WORK RECENTLY COMPLETED :

237

Reevaluation of the Np(n,Z2n) cross~section ‘with emphasis

on 236Pu formation cross-section. (E. FORT).

WORK IN PROGRESS

. Evaluation of a complete set of neutron cross-sections for

238Pu. Present extension up to 3 MeV (H. DERRIEN).

. Evaluation of a complete set of neutron cross-sections for

SSNi, 60Ni, 62Ni. Present extension for 58Ni and 60N'i.:() MeV

(H. DERRIEN, D. LAFOND}, for'ézNi : resolved resonance region (H. DERRIEN).

WORK PLANNED FOR THE NEAR FUTURE :

Completion of the work on Nickel isotopes in order to obtain

a complete set of data foer natural Nickel.




Contribution to NNDEN-30

KFK-KARLSRUHE

GERMANY
Names : F.H. Frohner , B. Goel, H. Jahn, B. Krieg
Addiress: Institut fiir Neutronmenphysik und Reaktortechnik

Kernforschungszentrum Karlsruhe
Postfach 3640
D-7500 Karlsruhe, West Germany

Work recently completed

o
- The KEDAK evaluations of 441Am+n cross sections is now completed and a
first draft of the documentation was written., All resonance parameters
were newly evaluated, and unknown fission widths were sampled from their
estimated distribution., The lastest KfK fission data in the subthreshold
region were used together with information from statistical analysis of the
resolved resonances to calculate gll cross sections up to 200 keV with a
strength function model (code FITACS). Above 200 keV a global spherical optical
potential for actinides was used, together with a global giant-dipcle
‘model for radiative transitions and a double-humped fissjion barrier fitted
to recent fission data, in a Hauser-Feshbach calculation (code HAUSER-4) of
all cross sections.
(U.Fischer, F.U. Frthner, B, Goel, H. Jahn, B. Krieg)

Work in progress

2
- Evaluation of ZAZmAm’ 243Am,and L44Cm neutron cross sections: This work is

“in its final stage, with some calculations to be redone in the unresolved
resonance range.
(U. Fischer, F.H. Frghner, B. Goel, H. Jahn, B. Krieg)

~ Assessment of the outcome of the level spacing benchmark estimation initiated
by P. Ribon (NEANDC(E) 213~AL): This very worthwhile exercise indicated clearly
the need to account not only for levels below some observability threshold
but alsoc for unrecognised multiplets. The STARA code was modified correspon-
dingly and the new version is being tested,
(F.E. Frohner)

- Study of combinatorial methods for level density calculations: The mathematical
theory of partitions was used to derive quite rigorous level~density formulae.
Their relationship Lo current approximations is under study.

(A. Anzaldo, H. Jahn)



C.N.E.N. - DIVISIONE FISICA - TLABORATORIO DATI NUCLEARI
Via Mazzini, 2 — 40138 BOLOGNA, ITALY — tel. 307562 ~ telex 610167 CNENBO I

Names: F. Fabbri, G. Maino, T. Martinelli, E. Menapace, M. Motta,

¢.C. Panini, G. Reffo, M. Vaccari, A. Ventura.

Publications

1) T. Martinelli, E., Menapace, M. Motta, M. Vaccari
Evaluation of Cm-247 neutron cross sections in the resonance region,
‘Proceedings of the Second Technical Meeting on the Wuclear Transmutation

of Actinides, Ispra, 21-24 April 1980, EUR 6929.

2) T. Martinelli, E. Menapace, M. Motta, M. Vacecari, A. Ventura
Evaluation of Cm-246 neutron cross sections in the resonance region,

CNEN Report, RT/FI(80)7, 1980.

3) T. Martinelli, E. Menapace, M. Motta, M. Vaccari, A. Ventura
Evaluation of Cm—248 neutron cross sections in the resonance regiom,

CNEN Report, RT/FI(80)10, 1980.

Work in progress

1. TIheoretical methods for nuclear data evaluation
The statistical méthod developed in réf. (1 for the calculation of
thermodynamic functions, level densities in particular, of nuclei with
an odd number of protons and/or neutrons is being extensively applied
in order to deduce the trend of neutron (proton) ground state gap
parameters, An (Ap) , versus neutron (proten) number for both odd
and even systems.
(V. Benzi, G. Maino, A. Ventura).

2. Actinide data
The evaluationsof the Curium isotopes Cm—246, 247, 248 under TAEA
research agreement No. 2114/CF are in progress with the extension of

the capture and fission cross section calculations in the continuum

region (beyond 10 keV).

(1) G. Maino, E. Menapace, A. Ventura, Nuovo Cimento 57A, 427 (1980).




The following parameters were selected for calculations:

- Dobs, [, Y , S , at nmeutron binding energy from analysis of
y f o} &

rescnances;

~ Optical model parameters and those concerning fission barriers, giant
resonances, etc, from local systematics wad comparison with experimental

data.

(G. Maino, T. Martinelli, E. Menapace, M. Motta, M. Vaccari, A. Ventura).

3. Structural material data
For the selection of a recommend file of Fe-56 a comparison is in progress
among the results of capturé integral data measured at fast critical
facility RB-2 in Bologna and calculated ones, obtained using different
files which were prepared with resonance data of different laboratories
(0ak Ridge, Geél). |

(E. Menapace, M. Motta, G.C. Panini, M. Vacecari).

Work planned for the next future

~ A new evaluation of structural materials Cr~52 and Cr-53 is planned,

followed by a comparison with integral capture data obtained in RB2 fast

facility.

- A revision of the evaluations of Pd-105 and -107, starting from new

resonance data, will be performed.

(G. Bonifazzi, &. Menapace, M. Motta, G.C. Panini, M. Vaccari).
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Japanese Nuclear Data Committee
(Nuclear Data Center, JAERI)

. !

Work Recently Completed and Publications:

(i) Neutron Cross Sections of 28 Fission Product Nuclides S
Adopted in JENDL-~1

Yasuyuki ¥Kikuchi, Tsuneo Nakagawa, Hiroyuki Matsunobu,
Masayoshi Kawai, Sin-iti Igarasi and Shungo I[ijima

JAERI 1268 (1981)

This is the final report concerning the evaluated neutron cross sections
of 28 fission product nuclides adopted in the'first version of Japanese
Evaluated Nuclear Data Library (JENDE-1). These 28 nuclides were selected as
being most important for fast reactor calculations, and are 20sr, 93zr, 95Mo,
7Moo, 99Te, 101Ry, 102Ru, 103Rh, 10%Ru, 105pd, 106Ry, 107Pd, IOQAg, 1291’ 131Xe,
133¢cg, 135¢s, 137Cs, 143yd, li4ce, 144Nd, L45Nd, 147Pm, 1475y, 1495y, 151sm,
1538y and !°5Eu. The status of the experimental data was reviewed over the
whole energy range. The present evaluation was performed on the basis of the
measured data with the aid of theoretical calcualtions. The optical and
‘statistical models were used for evaluation of the smooth cross sections. An
improved method was developeéd in treating the multilevel Breit-Wigner formula
for the resonance region.

(ii) Evaluation of Neutron Nuclear Data for 233U
in Thermal and Resonance Regions

Yasuyuki XKikuchi
JAERI-M 9318 (1981)

The thermal and resonance cross sections of 233U were evaluated for
JENDL-2. The cross sections below 1 eV were evaluated by the use of the measured
fission and capture cross sections. The resolved resonance parameters were
obtained so as to reproduce the measured total and fission cross sections. The
cross sectlions from 100 eV to 30 keV are represented by the unresolved resonance
parameters.

(iii) Decay Heat Calculations Based on Theoretical Estimation of
Average Beta- and Gamma-Energies Released
from Short-Lived Fission Products

Tadashi Yoshida and Ryuzo Nakasima
{(To be published in J. Nucl. Sci, Tech. Vol, 18, No. 5)

Fission product decay heat of 235U was calculated for short cooling-time
on the basis of a preliminary version of a new decay data library recently
completed by the Japanese Nuclear Data Committee. It was shown that a full
adoption of recent publications of decay schemes to derive the average
energles of beta- and gamma-rays, Eg and Ey, leads to a large underestimation
of the gamma-ray component of the decay heat and to an overestimation of the
beta-ray component. Tn order to remedy this, theoretical values of Eg and
E, were introduced for high Q-value decays, which were obtained with a gross
theory of beta-decay. Tt improved remarkably the agreement between calculation
and experiment not ouly for the 235y decay heat but for 239%y and 2%1py as
well,




(iv) Evaluation of Neutroun Nuclear Data for 243Cm
Tsuneo Nakagawa and Sin-iti Igarasi
{To be submitted to JAERT-M report)

The neutron nuclear data of 243(Cm were evaluated in the energy region of
10 ° eV to 20 MeV. The evaluated quantities are resonance parameters up to
27 eV, the total, fission,capture, elastic and inelastic scattering, (n,2n),
(n,3n) and (n,4n) reaction cross sections, angular distributions of emitted
neutrons and the number of neutrons per fission.

(v) Evaluation of 2387 resolved resonance parameters

Tsuneo Nakagawa

L

(To be submitted to JAERIL report)

Evaluation of 238U resonance parameters has been made for JENDL-2. All
the available resonance parameters were compiled in a table. The systematic
discrepancies among resonance energies were investigated., The neutron and cap-
ture widths were evaluated by the simultaneous evaluation similar to the area
method, :

Work in Progress:

(1) Reevaluaion of neutron cross sections for about 80 FP nuclides
is in progress in the energy region from thermal to 15 MeV.
(from M, Kawai, NAIG)

(ii) The gamma-ray production cross sections associated with neutron

' induced reactions for natural molybdenum are evaluated in the energy
region from thermal to 20 MeV. The gamma-ray spectrum in the low
energy neutron capture is calculated on the basis of statistical
model taking into account the discrete levels and E1, M1, E2
transitions. (from M. Mizumoto, JAERI)

(iii) As reported by M. Kawai in the NNDEN-29, gamma-ray production
cross section for Al, Si,, Ca, Fe, Ni, Cu, Nb, Ta, Au and Pb have
been analysed in the energy range from 1 to 20 MeV with the spin-
dependent and multi-step evaporation model., The present model was
useful for calculations of average energies and production cross
sections of secondary gamma-rays from medium weight nuclei in the
neutron energy region where the {n,n') reactions are dominant.

(from Y. Harima, TIT)

Work about codes and data files:

(i) A computer code GROGI-IV was developed in order to calculate
gamma-ray production cross section and nueleon spectra with the
multi-step evaporation model taking yrast level into consideration.
This is a revised version of GROGI-3 developed by Takahashi, BHNL,

{(from M, Rawai, NAIG)



(ii) The decay data file for fission product nuclides (FP DECAY DATA
FILE) has been prepared for summation calculation of the decay heat
of fission products. The average energies released in B~ and
y-transitions and necessary information have been arranged in tabular
form together with the estimated results for 470 nuclides of which
decay data are not available experimentally. This has been published
in JAERI-M 9357. (from Z. Matumoto, JAERT)

Work Planned for the Near Future:

(i) Reevaluations of neutron nuclear data for 2%lAm and 243Am are
planned below 20 MeV, (from S. Igarasi, JAERI)
(ii) Reevaluation work will be made on the inelastic scattering cross

sections of Cr, Fe and Ni by taking account of the direct process
with the coupled channel optical model and DWBA.

(from Y. Kikuchi, JAERI)

3. Igarasi
Nuclear Data Center
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken 319-11
Japan '

May 10, 1981











































