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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 benalf 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 orgdanisation agissant en leurs noms ou pour
le développement, l1a compilation, la publication ou la distribution de 1'infor-
mation dans ce rapport :

1. Ne garantissent, expressément ou implicitement ni que les 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

3 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 résuiter.

The N.E.A. Data Bank is part of the Organisation for Economic
Co-operation and Development and 1s tinanced by the foilowing 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 Developpement Economiques et est financé par les dix-sept
pays membres sujvants : ' :

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




NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER

NNDEN/ 29

i !

This Newsletter summarises evaluation activitf in the OECD area. It
~ should be noted that work in progress and future plans cited in this
© document may be dhanged without notice: consequently, the Newsletter
" should neither be quoted as a reference in publications nor be listed

in an abstract journal.
The information contained in this Newsletter concerns:
1. Evaluation work on particular nuclides;

2. Develgpment of codes for the manipulation of data and
for the calculation of cross sections;

3. Publications relevant to the neutren data field.

- Contributions on evaluation activities have been received from:

Page
FRANCE -CEN, Bruyéres—le-Chétel _: 1
. CEN, Cadarache 4
GERMANY _ XFK, Karlsruhe ' 5
iﬁEY | CNEN, Bologna _ 6
SAPAN Japanese Nucléar Data Committee 8
NETHERLANDS ECN, Petten ' 10
ﬁNITED KINGDOM AEE, Winfrith _ 11
UNITED STATES National Nuclear Data Center 14

Other information included in this issue:
The NEACRP ad—hoc'Working Group on Evaluation

Co-ordination. _
Brief report of the meeting on 20th November, 1980 16

January, 1981




NEW EVALUATIONS RECENTLY.COMPLETED a), IN PROGRESS b), OR
PLANNED IN THE NEAR FUTURE c}

Pages Pages
Nuclide Data Energy g i Nuclide Data Energy &
Type Range Type Range
alb c : a b c
D-2 many < 20Mev 9 ¢ PA-105 many 10
Li-6 total, scat.| MeV 14 Pd-107 many 10
Li-6 many 15 Pd-110 many 10
Li~7 many 15 Ag-107 many 15
Na many 15 Ag-109 many 15
Na-22 many 10 §f Sn-112 many - - 1o
AL ¥ prod iMeV-20MeV 9 Cs many 10
Si Voo 1MeV-20MeV 9 La many 10
Ar-38 many 10 || Pr many 10
Ar-40 many 10 ¥ Gd- many 2
Ca Y prod IMev-20MeV g Tm-169 many 10_59V—20Mev 3
Ca many < 40MeV 15 Ta-181 spect(n,¥) [key 6
Cr ¥ prod IMeV-20MeV 9 Ta ¥ prod 1MeV-20MeV s
Cr many 20<En<50MeV 15 W many 500keV-20MeV
Cr many 10_5eV—2OMeV 14 many 15
Fe ¥ prod 1MeV-20MeV 9 b Y prod 1MeV-20MeV E
- . =5
Fe-56 many 10”2 ev=20MeV 6 Bi-209 many 10" "ev-20Mev 2
Fe~56 many 15 Th-228 many 8
Co-59 capt. .025eV-15MeV| 4 Th-230 many 8
Ni Y prod 1Mev-20MeV g Th-233 many a
Ni many 20<En<50Mev 15 Th-234 nany 8
Ni-58 many 4l Pa~231 mary 10kev-12MeV 2
Ni scat. 14 U-235 (n,xn), 2
. n,spect
Cu ¥ prod IMeV-20MeV 9 -5 .
u-237 many 10 "ev-20Mev 2
Se spect(n, ¥} | keV -5
U-239 many 10 "ev-20MeV 2
Br spect(n, ¥} | kev
. 1-235 (n,n"), K]
Kx spect(n, ¥} | kev {(n,n'f)
Rb-85 many 15 {n,2n}
Rb-85 many 10" 2ev-20Mev 2 U-233° many .025eV-30key 9
Rb-87 many 15 U-233 many 15
Rb-87 nany 10_5ev—20MeV 2 U-235 many resonance | 15
. -5
Nb-93 spect(n, M| kev 6 U-235 many 10 “ev-20Mev | 14
Nb ¥ prod 1MeV-20MeV g Np-237 many SMeV-15MeV " 4
Rh~103 spact(n, V)| keV 6 Pu-238 res.params. 4

- ii




Nuelide Data Energy Pages Nuclide Data Energy Pages
Type Range Type Range
a|[b | ¢ a {b
Pu-241 many IDHSeV—ZOMeV 2
Pu-23% (n,=xn}, 2
n spect
Pu-241 many 10kevV-20MeV 1
Pu-238 many 4
Pu-239 (n,n"), 6
(n,n"f£)
(n,2n)
Am~242m {many 10_5eV—20MeV
Am-242 [many 10 ev-~20MeV
Am-243  |many i2
Am-241 many C. 1MeV-15MeV 5
Am-242 |many G, 1MeV-15MeV 5
Am~243 many 70.1MeV—15MeV 5
Am-241 |{n,n'), 6
{n,n'f)
{n,2n)
Am-241 (n, ¥) 6
Cm~-244 |many 0. 1MeV-15MeV 5
Cm—-246 many £ 10keV 6
Cm—-247 mAany < 10keV 6
Cm-248 many < 10kev 6
Cm~-242 |many £ 15MeV 6
F.P. many .025eV-15MeV 9
F.P. capt. 10
F.P. decay data 12
Heavy & |decay data 12
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Service de Physique Neut?onique et Nucléaire

Centre d'Etudes de Bruydres—le-Chftel

France

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

Work recently completed and publications

- Ch. LAGRANGE, "Comments on some aspécts of the use of optical statistical

model for evaluation purposes", workshop on evaluation methods and procedures,

Brookhaven, 22-25 Sept. 1980 .,

© — Ch. LAGRANGE, J. LACHKAR, G. HAOUAT, R.E. SHAMU®, M.T. McELLISTREM,"Quadrupole

moments and nucleon excitation strengths in even—A Sm isotopes', Nucl. Phys.
- A345 (1980) 193 .

- J.P, DELAROCHE, G, HAQUAT, .J. LACHKAR, Y. PATIN, J. SIGAUD, J. CHARDINE,

182,183,184,186

"Deformations, moments and radii of W from fast neutron scat-

tering", Phys. Rev. C20 (Nov. 80) .

- J. JARY, Ch, LAGRANGE, "Use of optical and statistical models for interpreting
. neutron cross sections at 0.7 MeV for 233U, 235U, 239?u", in report INDC(FR)

41/L .

= Ch. LAGRANGE, 0. BERSILLON, D, MADLANDb, "Evaluation of nuclear data for

41Pu in the neutron energy range from 10 keV to 20 MeV", in report INDC (FR)
41/1L |
- Ch. LAGRANGE, 0. BERSILLON, "Coupled channel optical model calculations for
evaluating neutron cross sections for odd-mass actinides", in report INDC (FR)

41/L .

-~ Ch. LAGRANGE, "On the usefulness of coupled channel calculations for actinide
nuclei", in report INDC(FR) 41/L .




-
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Phenomenological and microscopic optical model analyses of low energy nucleons

interaction with JNb (Ch. LAGRANGE, A. LEJEUNES) .

Exact calculation of the penetrability of a two or three humped fission barrier
in presence of damping . Application to the fission cross section of 231Pa

(J. GUILLOT) .

Sensitivity of W neutron cross sections to target band mixing and ﬁ36 deforma-
tion (J.P. DELAROCHE) .

Work in progress

Coherent optical and statistical model calculations of neutron cross sections
for Gd isotopes (J.P. DELAROCHE, Ch. LAGRANGE) .

Calculation of neutron cross sections for some Pt isotopes (J.P. DELAROCHE) .

241

Evaluation of neutron cross sections for Pu in the energy range 10-5 eV -

20 MeV (0. BERSILLON, Ch. LAGRANGE, D. MADLANDb) .

Calculations of neutron spectra from actinide (n,xn) reactions . Applications

to 2350 and 239Pu {(J. JARY) .

Evaluation of 23]Pa neutron cross sections from 10 keV_to 12 MeV (J. JARY) ,

fvaluation of 237’239U neutron cross sections from lOfs eV to 20 MeV

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

Coherent optical and statistical model calculations of neutron cross sections

for 233U (J. JARY) .

Improvements of the interactive nuclear data evaluation file interface and
maintenance system SYNOPSIS (M. COLLIN, D, COTTEN) . -

Evaluation of neutron cross sections for85Rb and 87Rb from 10-5

(A. pRINCES , G. SIMON) . .

eV to 20 MeV
Evaluation of neutron cross sections and Y;tay'productidn data for W isotopes
in the energy range 500 keV - 20 MeV (E. ARTHURb, C. PHILIS, A.B. SMITHe) .
Complete evaluation of neutron cross sections and Y;ray production from IO_5
eV to 20 MeV for 29%Bi (0. BERSILLON, C.A. PHILIS, N. VERGES) .

241

Evaluation of neutron cross sections for

Pu in the energy range 10_5 eV -
20 MeV (0. BERSILLON, Ch. LAGRANGE, D. MADLANDb) .

veid o
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~ Carrying out of a Fortran code for generating multigroup y;ray production

cross sections (G. SIMON, R, PERRIER, C. PHILIS) .

Plans for the near future

- Complete re—evaluation of ]69Tm from 10_5 eV to 20 MeV (0. BERSILLON, C., PHILIS).

e e kP i

a) Western Michigan University (USA)

b) Los Alamos Scientific Laboratory (USA)

¢) Centre de Recherches Nucl&aires, Grenoble (France)
d) Brookhaven National Laboratory (USA)

e) Argonne Natinnal Laboratory (USA)
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SECTION DE PHYSIQUE DES NEUTRONS RAPIDES
CENTRE D'ETUDES NUCLEAIRES DE CADARACHE

NAMES : H. DERRIEN, E. FORT, D. LAFONT, JP. DOAT

ADDRESS : Section de Physique des Neutrons Rapides (SPNR) .
Centre d'Etudes Nucleaires de Cadarache
Boite Postale N°1
13115 =~ SAINT-PAUL-LEZ-DURANCE - (France)

WORK RECENTLY COMPLETED :

237

. Improvement of the evaluation of Np from 5 Mev
to 15 MeV (E. FORT, JP. DOAT)
. Evaluation of resonance parameters for 238Pu (H. DERRIEN)

. Evaluation of 5960 (n,vy) cross-section from thermal
energy to 15 MeV (H. DERRIEN)

WORK IN PROGRESS

. Evatuation of a complete set of neutron cross-sections
for 238py (H. DERRIEN)

. Participation to the NEANDC exercise to intercompare
the methods to derive average spacings (E. FORT, JP. DOAT)

WORK PLANED FQOR THE NEAR FUTURE :

. Evaluation of a complete set of neutron cross~sections
for 58N (H. DERRIEN, D. LAFOND). : :




KFK-KARLSRUHE

GERMANY
Names: F.H. Fréhner, B. Goel, H. Jahn, B. Krieg
Address: Institut fiir Neutronenphysik und Reaktortechnik

Kernforschungszentrum Karlsruhe
Postfach 3640
7500 Karlsruhe, West Germany

Work recently completed

~ Reassessment of the relationship between shell-model, optical-model and
R-matrix resonance states
(F.H. Frihner)

Conceptlon of 1mprovements to ex1st1ng parameter estlmatlon procedures by
application of Bayes' theorem with the twofold aim (1) to’include prior
information in a mathematically sound way, (2) to take correlated data
uncertainties properly into account. An iteration scheme for non-linear
parameter estimation was developed and encorporated into the .codes FITACS
(curve fitting to average cross section data) and STARA (51mu1taneous
strength function and level spacing estimation by statistical resonance

._analys1s)

o (F H. Frohnér)

“Work in progress

- Evaluation of 241Am,u242Am, ?43Am, ZAACm_in the range 0.1 - 15 MeV

o (B. Goel, H. Jahm)

‘_Assessment -of avallable nuclear level den51ty formulae for f1351on ¢ross
calculations

(H. Jahn, A. Anzaldo) .

Study of combinatorial methods for level density'calculatioﬁé

(A. Anzaldo, H. Jahn)

Work recently published

- "New Technlques for Multi-Level Cross Sectlon Calculatlon and F1tt1ug s
" Proc. Conf., on Evaluation Methods and Procedures, Brookhaven, Sept. 22 - 26,
1980; also: KfK 3081 (in print) : :




C.N.E.N, - DIVISIONE FISICA - LABORATORIO 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, G.C. Panini,

G. Reffo, M. Vaccari, A. Ventura.

Work recently completed and publications

1. Theoretical Methods for Nuclear Data Evaluation. The BCS microscopic.
calculations of level density were extended to nuclei with odd number
of neutrons and/or protons, on the basis of the single“particlé level
blocking due to unpaired nucleons. The results concerning nuclei in
the mass range 90<A<250 were published on "Il Nuovo Ciménto", 57, 4,

427 ~ authors: G. Maino, E. Menapace, A. Ventura.

2. Actinide Data.
In the frame of IAEA research agreement no. 2114/CF, evaluations for
Cm246,247,248 have been extended to the unresolved region (up to 10 keV)
using the average parameters from the statistical analysis of the reso~
nances based on maximum likelihood criteria applied to the proper statis
tical distributions.
In the frame of the cooperation with CEA-Cadarache and KFK-Karlsruhe the

complete evaluation up to 15 MeV was performed for Cm In additiom,

242"
" (n,n'), (n,n',£f), (n,2n) cross sections (including preequilibrium contri-

Pu and Am,,.. G. Maino,.T} Martinelli,

butions) were estimated for U 239 241

235’
E. Menapace, M. Motta, A. Ventura.
Isomeric ratio of neutron radiative capture have been calculated for

Am~24]1 in the keV energy range. G. Reffo, F. Fabbri

Capture Cross Section Calculations. _
Neutron radiative capture process has been considered for Rh, 09 Nbgs,
Ta181, stable Kr, Se and Br isotopes, in the keV energy range. E

Complete y-ray spectra have been calculated. G. Reffo, F. Fabbri.

Work in progress.

Preliminary results of Fe56 evaluation in the whole incident neutron
energy range up to 20 MeV have been cobtained. E. Menapace, M. Motta,
G.C. Panini (in cooperation with CNEN laboratories involved in integral

experiments on Fe56 and their analysis) and G. Reffo, F. Fabbri.



Work planned for the next future

An activity for the evaluation of Structural Matérials is planmed
referring to recent differential data measurements and to the
indications of integral experiment analyses from other CNEN labora-
tories (and possibly external ones). -
Activity on Cross Section Data for'Dbsimetry is'élsofplanned. '

G. Maino, T. Martinelli, E, Menapace, M. Mdtta, G,C; Panini,

M. Vaccari, A. Ventura. =
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Contribution to Neutron Nuclear Data Evaluation Newsletter-29

Japanese Nuclear Data Committee
(Nuclear Data Center, JAERI)

Work Recently Completed and Publications:

{i) DMNeutron Nuclear Data Evaluation of Rare Isotopes of
Thorium: 228Th, 230Th, 233h and 2%%Th
T. Ohsawa and M. Ohta .
Memoirs of the Faculty of Engineering,
Kyushu University,
Vol. 40, No. 3, 149 (1980)

Consistent set of neutron cross sections and Gb—values have been
cbtained for minor thorium isotopes 228Th, 2307H, 2%%th and 2%%Th. Because
no or very incomplete experimental information is available for these
nuclei, evaluations based on semi-empirical systematic and model calculations
are the only way to assess the nuclear data. In this work an attempt has
been made to make use of the presently available newer information as
much as possible., This paper describes the methods and results of evaluation
of neutron nuclear data for 22°Th, 2%°Th, 2%3Th and 2%"“Th. :

l'izmAm and zungm

(ii) Evaluation of Neutron Nuclear Data for z
T. Nakagawa and S. Igarasi
JAERI - M 8903 (1980) (in Japanese)

242 242
Evaluation of neutron nuclear data for Psm and ***BAm was performed

in the energy range of 10 = eV to 20 MeV. For 242mAm, resonance parameters
were used up to 3.5 eV to represent the cross sections. Experimental data
for the fission cross section were reproduced by spline functions up to

1.5 keV, and by a semi-empirical formula up to 20 MeV. Other cross sections
were estimated by taking account of structure of the fission cross section
below 1.5 keV, and were calculated with the optical and statistical models
from 1.5 keV to 20 MeV, Cross sections for the (n,2n) and (n,3n) reactions
were obtained with Pearlstein's method, Optical potential parameters were
determined so that they might reproduce the neutron strength function and

the compound nucleus formation cross sections suitable for the fission cross
section calculation, For 242gAm, thete are no experimental data except ther-
mal energy. The fission and capture cross sections were assumed to be l/v
form below 0.225 eV, and the elastic scattering cross section to be a_constant.
Above 0.225 eV, the figsion cross section was estimated from that of 2mAm,
and the (n,2n2 and (n,3n) reaction cross sections were assumed to be the same
as those of 2'*®Am. Other cross sections were calculated with the optical
and statistical models. Angular distributions of elast%cglly scaEE%red neu-
trons were calculated with the optical model for both Am and Am.
Those of the inelastic scattering, (n,2n) and (n,3n) reactions were assumed
to be isotropic in the center-of-mass system. Furthermore, V was given for
both states., Present results were compiled in the ENDF/B format.













































