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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 use of any informstion, apparatus,
method or process disclqsed,

- 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 Ia
distribution de 1'information dans ce rapport:

1. Ne garantissent, expressément ou implicitement ni que les infor-
mations ci-jointes sont exactes et compladtes, ni que 1l'utilisa-
tion 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 conecerne 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 sixteen Member countries:

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

La Banque de Données de 1'AEN fait partie de l'Organisation de Coopération
et de Développement Economiques et est financée par les seize pays Membres
suivants ¢

Allemagne, Autriche, Belgique, Danemark, Espagne, Finlande, France,
1talie, Japon, Norvige, Pays-Bas, Portugal, Royaume-Uni, Sutde,
Suisse;et Turquie.



NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER

The Newsletter reports:

NNDEN/38

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 on evaluation activities and nuclear model codes have been

received from:

FRANCE

GERMANY DEMOCRATIC REP,
ITALY

JAPAN

NETHERLANDS

PEOPLE'S REP. OF CHINA

UNITED. KINGDOM

USA
USSR
TAEA
EFf (European Fusion File)

OECD/NEA

CEN, Cadarache
CEN, Bruyeéres-le-Chétel

Technische Universitédt, Dresden
ENEA, Bologna |

Nuclear Data Centre, JAERI

ECN, Petten

Institute of Atomic Physics, Beijing

AERE, Harwell

‘Nuclear Physics Laboratory, O0XFORD

AEE, Winfrith

NNDC, Brookhaved_.

FEI, Obninsk

Nuclear Data Section, Vienna
ECN, Petten

Data Bank, Saclay
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The next issue of NNDEN has been scheduled for December 1986 and contri-
butors are asked to send in their reports by 15th November 1986.

NEA Data Bank, July 1986




NEW EVALUATIONS A) COMPLETED -

B) IN PROGRESS

PAGE
NUCL IDE DATA TYPE ENERGY RANGE A 5
1.4 -1 MANY 10" eV-20MeV 31

1 -H -3 R MATRIX UP TO 20MeV 31

2 -HE-3 R MATRIX UP TO 10MeV’ 31

3 -LI-6 (N,T),(N,N) 31
3 -L1-6 MANY UP TO 4MeV 31

3 LI-7 MANY 38

4 -BE- MANY 38

4 -BE-9 MANY 31

5 B -10 MANY 10-5eV-20MeV 31

5 _B -10 (NsL), (N,N) 31
5 B -11 MANY 31
7 =N -15 MANY 31
13-AL- MANY 38
14-SI- RES.PAR., (N,X) 11
14-51- MANY 38
23-V - MANY 31
24-CR- (N,N*Y, (N, 2N) 16
24-CR~50 PHOTON PROD. 1KeV-8MeV 13
24-CR-51 (N,Y) 25
24-CR-52 'MANY , 1MeV-20MeV 31
24-CR-52 PHOTON PROD. 1KeV-8MeV 13
24-CR-53 MANY 1MeV-20MeV 31
24-CR-53 PHOTON PROD. 1KeV-8MeV 13
24-CR-54 PHOTON PROD. 1KeV-BMeV 13
24-CR-NAT PHOTON PROD. 1KeV-BMeV 13
25-MN-55 “(N,P), (N, 23
26-FE- AN,NTY, (N, 2N) 16
26-FE-56 MANY 31
26-FE-56 (N,P), (NgR) 24
27-C0- 31
27-C0-59 MANY 21
27-C0-59 (N,P), (N,X) 23




DATA TYPE

PAGE

NUCLIDE ENERGY RANGE . 3 c
28-NI- (N,N"),{(N,2N) ' 16
28-NI- HIGHEST | 31
28-NI- MANY 10"’ eV-20MeV 15 |
28-NI- MANY {20
28-NI-58 MANY 1MeV-20MeV 31 4
28-NI-58 (N,P), (N,X) |24
28-NI-60 MANY 1MeV-20MeV 31
28-NI-60 (N,P), (N,X) |24
29-CU-63 (N,P), (N, X) 24
29-CU-63 MANY 31 .
29-CU-65 (N,P),(N,<) P24 )
29-CU-65 MANY 31 !
30-ZN-65 (N¥) 25
34-SE~75 (N,Y). ? 25
39-Y - " MANY 31
41-NB- MANY - 31
41-NB-93 MANY 1MeV-20MeV i23
41-NB-93 (N,N) FAST L1
: }
42-M0- RES.PAR. 16 |
. . i
43-TC- RES.PAR. 16 |
44-RU-102 MANY 20
i
46-PD-107 MANY L 20
52-TE- RES.PAR. 16
55-C5-133 N,X) 25
56-BA- RES.PAR. 16
57-LA~ RES.PAR. 16
58-CE-~ RES.PAR. 16
59-PR- RES.PAR, 16
60-ND- RES.PAR. 16
61-PM- RES.PAR, 16
62—SM- RES.PAR. ) 16
63-EU- RES.PAR. 16 -
63-EU-151 . MANY - 32
MANY - 32

63-EU-153




NUCL IDE

-DATA TYPE

ENERGY RANGE

PAGE

A loB
64-GD-155 MANY 32
64-GD-157 'MANY 32
67-HD-165 MANY 31
79-AU-197 (N; ¥} o 32
79-AU-197 MANY 10KeV-20MeV- 31
79-AU-198 (NY) 25
82-PB- RES.PAR.,(N,¥) 11
82-PB- (N,N) 38
90-TH-232 FISSION YIELD FAST, 14MeV 25
92-U -233 FISSION YIELD THERMAL 25
92-U ~233 FISSION YIELD FAST, 14MeV 25
92-U -235 (N,F) 32
92-U -235 (N, F) 22 |
92-U -235 FISSION YIELD FAST, 14MeV 25
92-U -235 FISSION YIELD THERMAL 25
92-U =235 MANY 37
92-U -238 (N,F), (N, 1) 22
92-U -238 FISSION YIELD FAST, 14MeV 25
92-U ~238 MANY ' 11
92-U -238 (N,N) FAST 11
92-U -238 (N,Y), (N,F) : 32
92-U -238 (N,NT) 680KeV-1530KeV 29
92-U -238 RES.PAR. RESONANCE REGICN 32
93-NP-237 (N, 2N) 25 |
94-PU-239 MANY o : 37
94-PU-239 RES.PAR, RESONANCE REGION 32
94-PU-239 MANY 30KeV-20MeV .
94-PU-239 FISSION YIELD FAST 25
94-PU-239 (N, F) 32
94-PU-239 FISSION YIELD THERMAL 25
94-PU-240 MANY 37
94-PU-240 MANY 32
94-PU-241 MANY UP 1O 100 KeV
94-PU-241 MANY | 37
94-PU-241 FISSION YIELD THERMAL - 25
94-PU-241 FISSION YIELD FAST 25
94-PU-242 MANY 37
95-AM-241 MANY FAST - 7
97-BK~249 MANY 10~eV-20MeV 15
98-CF-249 MANY 10776 V-20MeV 15
98-CF-250 MANY 10726V-20MeV 17
98-CF-251 MANY 10™’eV-20MeV 17




Names

Addre

WORK

CONTRIBUTION TO NNDEN 38

: H. DERRIEN, E., FORT, P, LONG

ss : Department of fast Breeders
Laboratory of Physics Studies
CEN Cadarache o _
13278 SAINT PAUL LEZ DURANCE CEDEX - FRANCE

IN PROGRESS

Continuing activity on JEF3i Benchmarking.
(E. FORT, P. LONG).

241

- Reevaluation of Am in the fast range.

(E. FORT, P. LONG).

- Analysis of the recent expériméntal transmission and
fission data obtained at OAK RIDGE on 239Pu"(t'hermal and
resonance range).

(H. DERRIEN, G. de SAUSSURE, R, PEREZ, R.L. MACKLIN).

- Analysis of the recent experimental transmission and
fission data obtained at OAK RIDGE on 241Pu (thermal and
resonance range).

(K. DERRIEN, G. de SAUSSURE),.




WORK PLANNED FOR THE NEAR FUTURE

- Complete reevaluation of 239Pu in the range 30 KeV - 20 MeV.
(E. FORT, P. LONG}.
- Translation in ENDF B format of the recent 239Pu

evaluation in the thermal and resonance range.
(H. DERRIEN}.

- Evaluation of 241

Pu in the thermal and resonance range.
{H. DERRIEN). - '

PUBLICATIONS

R.Matrix analysis of the 239y cross section up to 1 KeV.

H. DERRIEN, G de SAUSSURE, P.B. PEREZ, N.M. LARSON and
R.L. MACKLIN. ‘ ‘

ORNL Report to be published.

R.Matrix analysis of the 24l
H. DERRIEN, G. de SAUSSURE,
ORNL Report to be published.

Pu cross section up to 100 eV.



CONTRIBUTION A NNDEN

CEN, Bruyéres-le-Chétel, France

Work recently completed and publications :

12C

- Nuc]eon—inducedlexcitation of collective bands in
Ali S. MEIGOONI et al.,

Nucl. Phys. A445 (1985) 304.

- Cross sections and analyzing powers for fast neutron scattering to the
ground and first excited states of 58Ni and 60Ni
P.P. GUSS et al.,
Nucl. Phys. A438 (1985) 187.

- Giant resonance coupling and £-dependent potentials for 16
J.P. DELAROCHE et al.,

Phys. Rev. C 33 n® 5 (1986) 1826.

0

- Collective excitations of 154

M.C. MIRZAA et al., |
Phys. Rev. C 32 n° 5 (1985) 1488.

Pt in Jow energy neutron scattering

- Coupled-channel description of inelastic scattering from soft nuclei
J.P. DELAROCHE, F.S. DIETRICH” '
Submitted to Physical Review C

- Coupled-channel analysis of nucleon scattering from 400& up to 80 MeV

G.M. HONORE’et al.

Phys. Rev. C 33 n° 4 (1986) 1129.

- Fast neutron scaftering from soft nuclei : coupled-channel formalism
and illustrations
J.P. DELAROCHE
Specialists' meeting on the use of the optical model for the calculation
of neutron cross sections below 20 MeV - NEANDC - 222 "U" p. 249 (1986).

- 9 -




The spin-orbit interaction for neutron-nucleus scattering

R.L. WALTIR, J.P. DELAROCHE

Specialists’ meeting on the use of the optical model for the calculation
of neutron cross sections below 20 HeV - NLANDC - 222 'U' p. 271 (1986).

Semi-microscopic calculations of elastic, inelastic and total neutron
scattering by 239Pu

Ch. LAGRANGE, D.G. MADLAND , M. GIROD

Phys. Rev. € 33, 1616 (198%)

Use of results from microscopic methods in optical model calculations
Ch. LAGRANGE

Specialists' meeting on the use of the optical model for the calculation
of neutron cross sections below 20 MeV - NEARDC - 222 'U' p 209 (198€).

Calculation of fission spectrum integrals for the energy region 15-20 MeV
of fission neutron spectra
R.L. WALSH® '

Transformations cinématiques et intégration de;15ections efficaces
doublement différentielles -
0. BERSILLON

Bhio University. Athens, USA : o
The College of William and Mary, Williamsburg, USA
Yarmouk University, Irbid, Jordan
LLNL, University of California, USA
Duke University, Durham, North Carolina, USA
Duke University, Durham, North Carolina, USA
LANL, Los Alamos, USA

8 PERMANENT ADDRESS

\]wmt‘wh’u

Australian Atomic Energy Comm1ss1on Reasearch Estab]1shement
Lucas Heights Research Laboratories

Private Mail Bag

Sutherland, NSW 2232, AUSTRALIA

-~ 10~



GERMAN DEMOCRATIC REPUBLIC

Rameg ¢ D. Hermsdorf, H, Kalka, D, Seeliger

Adress: Technische Universit#t Dresden
Sektion Physik
Mommsenstr, 13
DDR -~ 8027 Dresden

Work recently completed:

4. Second revised version of evaluated data file for Silicon /1/
(new resonance parameters, improved capture cross sections;
now MAT 1402 of BROND) |
(D. Hermsdorf, A.V., Blokhin, A.V. Ignatyuk)

2. First revised version of evaluated data file for Tead /2/
now with resonances paranmeters, y-rayuproductlon cross
sections and corrected neutron em1351on spectra in MF 6 MT 10
representatlon accordlng to /3/; new MAT 8201 of BROND)

(D, Hermsdorf, A,V, Blokhln, AV, Ignatyuk)

3. Test of evaluated microscopic data for Si and Pb by integral
measurements
(D. Hermsdorfi, M, Toepfer)

4, Phenomenology of angular distributions of neutron emission
spectra (DDX) by systematics of experiments and theoretical
interpretation
(D. Hermsdorf, H. Kalka, U Stelnlnger, J. M, Brlseno—Galvez)

Computer codes:

1. Revised version of AMAPRE /4/ improved by an exact treatment
of pairing effect accordlng to Fu /5/
(H, Kalka)

2. Code SIXFIL for processing of MF & data structures to produce
inelastic scattering matrices for transport calculations
(M. Toepfer)

- 11 =




Recent publications:

1. D. Hermsdorf,
Proc, 14tk Int, Symp. on Interaction of Fast Neutrons with
Nuclel, Gaussig 1984, Report ZfE-562, p. 113, 1985

2. H, Kalka, D, Hermsdorf, D. Seeliger,
Proc. 3rd Conf, on Neutron Induced Reactions, Smolenice,
1985, in press

3. D. Hermsdorf,
"Description of File 4402 for 8ilicon for the lerary
BROND - Revision of MAT 2015 and Integral Data Tests",
INDC(GDR)-~38/L, in press

4, D, Hermsdorf,
"Description of File 8201 for Lead for the Library BROND",
INDC(GDR)=39/L, in press

- 5, D, Hermsdorf, H. Kalka, D, Seeliger, U, Steininger,
Contributions to "Final Report to CRP on Techniques of
Measurements, Analysis and Instrumentation for 14-MeV Neutron
Nuclear Cross Sections, Dubrovnik, 1986, in press

Work in progress:

1. Calculation and evaluation of DDX for fast neutron-induced
neutrqn enission for U~238 and Nb-93

2. Revision of MAT 9238 for U-238 for the Library BROND

3. Participation in the CEP on Nuclear Data for Structural
Materials |

/1/ D. Hermsdorf, Reports INDC(GDR)-20/L, INDC(GDR)-22/L, 1983
/2/ D. Hermsdorf et al., see NNDEN/36, p. 4, 1985 |

/3/ 0. Schwerer, H.D. Iemmel, INDC(NDS)-156, 1984
R.E. Mc Farlane et al., LA-UR-84-1026, Rev. 1, 1984

/4/ H, Kalka, see NNDEN/34, p. 7, 1983
/5/ C.Y. Fu, Nucl, Sci. Engng. 86 (1984) 344

- 12 -



E.N.E.A.— Centro Ricerche Energia 'E. Clementel’
Laboratorio Dati Nucleari e Codici
Divisione Fisica e Calcolo Scientifico
Dipartimento Tecnologie Intersettoriali di Base
Via Mazzini, 2 - 40138 Bologna, Italy
tel. 051/498111 - telex 511578 ENEABQ I

Names: ¥, Fabbri, G. Maino, E. Menapace, A. Mengoni, G.C.Panini.,

M. Pegscarini. G. Reffo, #i. Rosetti, M. Vaccari.

Publications

1) A. Mengoni, F. Fabbri, G. Maino, "Evaluation of Gamma-Ray
Production Cross Sections and Spectra for Neutron-Induced

Reactions on Chromium", RT/TIB/85/38.
2) M.G. Borgia, G.C. Panini, M. Pescarinil, "Comparison between
EURLIB-4 and VITAMIN-C Libraries with respect to a Shielding

Reference Problem", RT/TIB/B6/4

3) G.C. Panini, "Highlights of the ENDF-6 Format", RT/TIB/8§732

Work in progress or recently completed

I) Evaluation

Photon production creoss sections and relevant spectra
have been evaluated in the incident neutron energy range
from 1 KeV to 8 MevV for 20cr, 32¢cr, 33cr, S4cr

and nat Cr.

- 13 -




A study on effects due to the inclusion of parity depen—
dence in nuclear level densities is in ptogreés, within

the framework of the‘Hauser—Feshbach statistical model.

II)Activity in Nuclear Data Management and Processing

a)

)

c)

The THEMIS code for nuclear data processing is being on
CRAY.XMP. The code has been obtained from CEA-Saclay and
final goal 1is to merge in it the ACER module received

from AERE-Winfrith.

Some parts of the VITAMIN-J library has been processed by
THEMIS in the framework of the GEFF-1 project for fusioﬁ
group libraries.

The processing will deal with the neutron data of 12 mate-
rials, the photon production data for most part of the
materials and the photon data of all the nuclides of inte-

rest in the fusion field.

Reaction rates and kerma factors in the same VITAMIN-J

structure for all EFF-1 materials have been ottained too.

- 14 -



Contribution to Neutron Nuclear Data Evaluation Newsletter-38

Japanese Nuclear Data Committee
{(Nuclear Data Center, JAERI)

Work Recently Completed and Publications:

(1) Systematic Apalysis of Fission Cross Sections of Actinides by means of
.Double-Humped Barrier Model .
Takaaki OHSAWA, Yuji SHIGEMITSU Masgao OHTA and Kazuhlko KUDO:
'J. Nucl. Sci. Technol 21, 880 (1984)

Neutron-induced fission cross sections of 24 actinide nuclei were analyzed
in terms of the double-humped fission barrier model to deduce the barrier
heights. Good fits were obtained by assuming that the first barrier is mass-
symmetric and axially asymmetric, while the second barrier is mass-asymmetric
and axially symmetric. Systematic trends were observed in the barrier heights
of the actinide nuclei; the first barrier height as a function of neutron number
tends to be peaked at N=x147, whereas the second barrier height increases
linearly as a function of (l—x) A2/3, where % is the fissility. By decomposing
the barrier heights into liquid-drop and shell correction parts, the surface
energy coefficient was deduced to be 17.55 MeV. This value is consistent with
existing values obtained from nuclear mass systematics. This fact corroborates
the theoretical conjecture that the shell correction. is damped at larger
deformation corresponding to the second barrier. WNear constancy of the fission
barrier heights for actinides (fission barrier anomaly) was interpreted in terms
of the three-component analysis.

(2) Evaluation of Neutron Nuclear Data for 2“9Bk and 24%cf
Yasuyuki KIKUCHI and Tsuneo NAKAGAWA: JAERI-M 85-138 (1985)

Neutron nuclear data of 2498k and 249Cf have been evaluated in the energy
range from 10 ° eV to 20 MeV. GEvaluated quantities are the total, elastic and
inelastic scattering, fission, capture, (n,2n), (n,3n) and {(n,4n) reaction cross
sections, the resolved and unresolved resonance parameters, the angular. and
energy distributions of the emitted neutrons, and the average number of neutrons
emitted per fission. The fission cross sections were evaluated mainly on the
basis of measured data. The other cross sections were calculated with the
optical and statistical models because of scarce measured data.

(3) Evaluation of Neutron Nuclear Data of Natural Nickel and Its Isotopes
: Yasuyuki KIKUCHI and Nobuo SEKINE: J. Nucl. Sci. Technol., 22,
337 (1985)

Neutron nuclear data of natural nickel and its isotopes have heen
evaluated. Evaluated are the total, elastic and inelastic scattering, capture,
(n,2n), (n,3n), (n,p), (n,a), (n,n'p) and (n,n'a) reaction cross sections, the
resonance parameters, the angular and energy distributions of secondary neutrons
in the energy range of 10 > eVv20 MeV. The evaluation has been made on the .
basis of recently measured data with the aid of the spherical optical model and

- 15 -



























































































