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NEUTRON NUCLEAR DATA EVALUATION NEWSLETTER

NNDEN/40

" 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 on evaluation act1v1t1es and nuclear model codes
have been received from:

FEDERAEL REPUBLIC OF GERMANY KFK Karlsruhe

FRANCE CEN, Bruygres-le-Chétel

' CEN, Cadarache _
INDIA Bhabha Atomic Research Centre, Bombay
ITALY ENEA, Bologna
JAPAN Nuclear Data Centre, JAERI
NETHERLANDS : . ECN, Petten

PEOPLE'S REPUBLIC OF CHINA Institute of Atomic Energy, Beijing
UNITED KINGDCM AERE, Harwell
Nuclear Physics Laboratory, Oxford
AEE, Winfrith
USA ' ANL, Argonne
' NNDC, Brookhaven
LANL, Los Alamos
ORNL, Dak Ridge
EFF (European Fusion fFile) ECN, Petten
TAEA Nuclear Data Section, Vienna

DECD/NEA Data Bank, Saclay

13
15

17

The next issue of NNDEN has been scheduled for March 1988 and contributors

are asked to send in their reports by 15th February 1988.
NEA Data Bank, August 1987
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NEW EVALUATIONS

A) COMPLETED
B) IN PROGRESS ,
C) PLANNED IN THE NEAR. FUTURE

PAGE
NUCLIDE DATA TYPE ENERGY RANGE A B C
He-3 many 17
He-4 many - 17
Li-6 many 32
B~10 many 17 1
B-10 many 32
B-11 many 31
N-14 many 32
Al-nat many 19
Ca-nat many 19
Ti (n,x») 37
v many 25
Cr-52 many 36
Cr-52 (n,n'y) 14,2 MeV 16
Cr-53 many 36
Cr-53 (n,x¥) 100 KeV-10 MeV 35 '
Cr-nat many 14
Mn-nat many 19
Fe-54 (n,tot)(n,V) few MeV 24

(n,n) (n,n")

Fe-56 many 36
Fe-nat many 14
Co (n,x?) , 37
Co many ' 25
Co-59 (n,tot) 50 KeV-15 MeV 35
Co-59 (n,®) 24
Co-nat many 19
Ni-58 (n,tot)(n,?)(n,n) resonance region 35
Ni-58 many 36
Ni-60 many 36
Ni-nat many 14 :
Ni-nat res. par. - 11
Ni-isot many ig.




_ ENERGY RANGE -

PAGE

NUCLIDE, DATA TYPE A B | ¢
In-64 . many . 10-5eV-20 MeV 3]

r many : 25
Zr-90 - (n,2n) - 19

Nb-93 (n,2n) _ 19

Nb-93 ©omany - 1-20 MeV : 21 .
Ruy-102 many 18
Ag-nat many 19
In-115 (n,2n) 19

In-115 (n,n") 19

In-nat many 19
Eu-151 many 29

Eu-151 many 3]

Eu-152 many 29

Eu-153 many 11

Eu-153 many 31

Eu~154 many 11

Eu-155 many 11

Eu-nat (n,p) 35

Gd-152 many 11

Gd-153 many 11

Gd-nat (n,p) 35

Ho-165 many' 31

Ho-nat (n,p) 35

Tm-169 many 31

Re-185 many 32
Re-185 (n,y) 1 KeV-2 MeV 31

Re-187 - many 32
Re-187 (nyp) 1 KeV-2 MeV 31

Re-nat (nyp) 3 KeV-1900 KeV 35

Ph-212 decay data 23

Bi many 25
Uy-235 res. par. 11
U-235 (n,tot) 10-2eV-50 KeV 35

U-238 many 20
U-238 (n,tot)(n,p){(n,n") 10 KeV-500 KeV 7
U-238 (n,p) 1 KeV-100 KeV 36




CNUCLIDE |

DATA: TYPE

ENERGY RANGE-: ",

PAGE

A Bl €
Np-236(6) | decay data * - 23 -
Np—%Bé(m) decay data 23
Pu-é39 : many Z 1KeV-20 MeV‘I 11
Pu-239 many fup to 1 KeV : 11
Pu~239 v-spectrum , I 25 1 :
Pu-240 - many - - 10-%eV to 20 MeV | 11




KfK KARLSRUHE

‘GERMANY

Names: F.H. Frohner, B. Goel, H. Jahn, E. Bahm
Address: Institut fiir Neutronenphysik und Reaktortechnik

Kernforschungszentrum Karlsruhe
Postfach 3640
D~7500 Karlsruhe, West Germany

Work in Progress

1. Evaluation of Neutron Cross Sections for 23U

in the Unresolved Resonance Region:

A joint JEF-2 evaluation effort for 238y4n is underway at Harwell and
Karlsruhe. At KfK the unresolved resonance region between about 10 and
500 keV has been studied extensively with the Hauser-Feshbach program
FITACS. This program permits coherent, simultaneous fitting of average
total, capture and inelastic scattering cross sections by adjustment

of strength functions, distant-level parameters and average radiation
widths for all s-, p-, d- and f-wave channels, Width fluctuation correc-
tions, so far calculated by the usual Dresner integral approximation
with Moldauer's prescription for the degrees of freedom [1], can now be
computed rlgorously via the GOE triple integral of Verbaarschot Weiden-
miller and Zirnbauer [2] in & new version of the code. From the fits

it appears that the ratlo of s-wave radiation width, 23.5 % 0.3 meV, to
mean level spacing, 21.5 * 1.5 eV, as inferred from resclved resonance
parameters, is several percent too high in view of the average Cross
section data. It -will be interesting to see whether the new resonance
parameter set being established at Harwell will yleld a higher estimate
of the mean level spacing. The influence of direct processes in inela-
stic scattering is under study. (F.H. Frohner)

[1] P A. Moldauer, Nucl. Phys. A344 (1980) 185 .

[2] J.M. Verbaarschot H.A. Weidenmiiller and M.R. ernbauer, '
Phys. Reports 129 (1985) 367; o
J.M. Verbaarschot, Ann. Phys. 168 (1986) 368

2. Double-differential neutron scattering in the forward‘direﬁtion

Different theoretical models of precompound processes predict quite
different angular distributions of the secondary neutrons emitted in
inelastic neutron scattering. The statistical model of Agassi, Weiden-
miiller and Mantzouranis and the exciton model with Kalbach-Mann syste-
matics yield smooth angular distributions, whereas PWBA calculations
combined with Blann's geometry-dependent hybrid model yield promounced
diffraction patterns with deep minima in the forward direction [1,2])
Experimental double-differential neutron spectra obtained with incident




neutrons are not good enough yet to judge the various methods because
of the limited angular and energy resolution which make it difficult to
discriminate between the primary beam and the scattered meutrons at
‘angles below about 40 degrees. In this situation double-differential
proton data can help. They show the scattering peaks corresponding to
individual excited states of ®®Fe clearly resolved, even at small
angles. This allows determination of the strength parameters B for
incident protons. Since the B are roughly the same for incident

neutrons and protons, one can take B values for protons and calculate
double-differential cross sections for incident neutrons, even at small
angles where no neutron data exist. We have demonstrated that the angle-
integrated PWBA cross. section so obtained for °®Fe(n,n') for incident 14
MeV neutrons must be equated to the n -term of the geometry-dependent
hybrid model in order to reproduce measured double~differential data.
Recently similar calculations with the approximate DWBA method of McCarthey
and Pursey have yielded essentially the same result. (E. Bahm, H. Jahn)

[1] H. Jahn, "Critical Review of Compound Models", KfK 3646 (1984)

[2] E. Bahm and H. Jahn, "Angular Distributions of Secondary Energy
Dependent Inelastic Neutron Cross Sections in Structural Materlals
Proc. CRP Meetlng, Bologna 1986, IAEA (1n prlnt)

3. On the Fusion of Polarised Deuterons

The reaction D + *He * o + p produces fusion energy without releasing

neutrons. Obstacles are: its higher threshold compared to D-T fusiomn,

scarcity of *He, and the parasitic D-D fusion which produces neutrons

and radioactive tritons. The recent appearance of high-temperature super-

conductors and the presence of *He in lunar sands suggest a reevaluatlon
of the fu51on cross section of polar1sed deuterons .

It is Well established for D-T fusion that polarisation modifies the
effective cross. section substantlally [1,2]. For the D-D reaction this:
is not so. Firstly the process is more complicated than D-T as three
resonances are involved instead of one. Secondly: theoret1cal predlctlons
are contradictory. R-matrix [3,4] and resonating group [5,6] calculations
do not indicate any effect of polarisation whereas DWBA calculations [7]
- predict a cross section reduction to 8 - 15 % of the unpolarised value if
all deuterons have parallel spins. Closer scrutiny of the equations in
[7] shows, however, that the calculation is questionable, different
potentials having been used for the total and the polarised cross sections .
so that good agreement of the total is not necessarily an indication
of the correctness of the polarised cross section. It is concluded that
without further experimental or theoretical proof one canmot count on
neutron-lean D- -’He fusion by polarising deuterons. (B. Goel)

{1] R.M. Kulsrud, E.J. Valeo and §.C. Cowley, Nucl. Fus. 26 (1986) 1443

[2] 'B Goel and W. Heeringa, Proc. 4th Int. Conf. on Emerglng Nucl.
Systems, June 30 - July 4, 1986 Madrld p. 412

- [3] G.M. Hale, Proc. Fusion Fuel Workshop, Madison, March 1983, p. 11
(4] Hale, LA-10689-PR, Los Alamos 1985 -

{5] Hofmann and D. Fick, Phys. Rev. Lett. 52 (1984) 2038

[61 Hofmann, G.M. Hale, R. Wslker, private communication 1986

(71 . Zhang, K.F. Liu and G.W. Shuy, Phys. Rev. Lett. 57 (1986) 1410
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Service de Physique et Techniques Nucleaires
Centre d'Etudes de Bruyeres—le—Chatel
B.P. n°® 12 — 91680 BRUYERES-LE-CHATEL (FRANCE)

I # Recent publications and reports

Transformations cinematiques et integration des sections efficaces
doublement differentielles.
0. BERSILLON = NEANDC (E) 243/L = INDC (FR) 71/L

Optical Model Description of the Neutron Interaction with 166y and
1206, over a wide Energy range.
P.P. GUSS et al. (1) Submitted to Phys. Rev. C

Coupled-channel description of inelastic scattering from soft nu-
clei.
J.P. DELAROCHE, F.S. DIETRICH (2), Phys. Rev. C 35 942 (1987)

The dynamics of collective excitation in 19%pt from several scatte—
ring experiments. '

J«P. DELAROCHE et al. (3) accepted for publioation in Phys. Rev. C

Polarized proton scattering from 116,120,12“Sn at 16 MeV.
DeJ. ABBOTT et al.(4), Phys. Rev. C 35 (June 1987).

II # Work recently completed

Energy dependences of the deformed optical potential for neutron
scattering from St SGFE and °8 6ONi up to 80 MeV.
R.S. PEDRONI et al.(l), to be submitted to Phys. Rev. C.

Ground State band deformations of.155,156,157,158,169Gd from neutron
scattering measurements and Hartree-Fock-Bogolyubov calculations.
J.P. DELAROCHE et al., to be submitted to Phys. Rev. C.




11T

Search for a Fermi energy anomaly in the nucleon scattering potential
for deformed nuclei.
J«P. DELAROCHE, to be submitted to Phys. Rev. C

Work in progress

Analyse des spectres de neutrons issus de la reaction at 711,
0. BERSILLON. ‘

Analyse des spectres d'electrons de conversion de la reaction °°Tm

(n,e™).
0. BERSILLON, S. JOLY

Etude de problémes de conservation de 1'energie dans les fichiers
ENDF. .
0. BERSILLON,

Dispersion relation corrections applied to nucleon scattering from
qua. . .
JeP. DELAROCHE et al.(l).

IV + Work planned for the future

Energy dependence of the deformed optical potential and dispersion
relation corrections for n + 134§ below 26 Mev. ‘
J.P. DELAROCHE et al. (5).

REFERENCES

(1) = In collaboration with Duke University, Durham, U.S.A.

(2} = In collaboration with LLNL, Livermore, U.S.A.

(3) = In collaboration with University of Xentucky, Lexington, U.S.A.

(&) = In.éollabofation with the University of North Carolina, Chapel Hill,
UsS.A. : ' o

(5) = In collaboration with Ohio University, Athens, U.S.A.
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CENTRE D'ETUDES NUCLEAIRES DE CADARACHE

ey

ADDRESS : DEPARTMENT OF FAST BREEDERS
BUILDING 2530
C.E.N. CADARACHE
13108 = SAINT=-PAUL-LEZ-DURANCE CEDEX
FRANCE

NAMES : He DERRIEN, E. FORT, N. KAROUBY-~CCOHEN, P. LONG, P. NICOLLE,
N. TSOULFANIDIS

1 = RECENT PUBL#CATIONS AND REPORTS

« 239Pu neutron cross-section evaluation from the KeV region to
2 MeV
E. FORT
JEF/DOC Report 174

« Comments on 239Pu neutron cross~sectlons evaluatlon fn the
resolved and unresolved resonance reglfons.
H. DERRIEN
JEF/DOC Report

Il = WORK IN PROGRESS

« Reevaluation of 239Pu cross—-section fn the reglon up to 1 KeV.
H. DERRIEN

+ 239Pu neutron cross=section evaluation from the KeV reglon up to

20 MeV.
E. FORT

(i1 - WORK PLANNED FOR THE FUTURE

« Conptribution to the evaluatlon of resonance parameterrs for NI
Isotopes and 235U In collaboration with ORNL
H. DERRIEN

'« 240 Py comptete evaluatlon
E. FORT

- 11 -




IV - ACTIVITEY IN NUCLEAR DATA MANAGEMENT AND PROCESSING

+ KERMA factor formallsm valldatlon and KERMA factor data
prodiction for several nuciel usling THEMIS=NJOY code
N« TSOULFANIDIS

« Neutron group constant productlon In 25 group scheme for several

secondary actinldes, fisslon products and structural materials
using THEMIS=NJOY code.
N. KAROUBY=COHEN, P. NECOLLE

Compiled by E+. FORT - June 1987
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GOVEERMERT' OF INDI A
BHABEA ATOMIC EESEARCH CENTRE
THEOMBAY , BOMBAY - 400 08%, INDIA,

HAMES S.B. G‘r" dmar Sinha

Address: Eeutron Physics Division

Bhatha Atomic Research Centre
Trombay, Bombay - 400 085

BECENT PUBLICATIONS

1.

2.

3

4.

5.

S.B. Garg and 4. Sinha; Pre-equilibrium Effects in Neutron,
Proton and Alphe Emission of Niobium, Presented at the Intemrn.
Conf. on Mucl. Data for Basic and Applied Science,

Santa Pe (U.S.4.), 1985. |

S.B. Carg and A. Sinha; Generation of ENDF/B - IV Based

'35 group Neutron Cross-Section Library and its Applicstions

in Criticelity Studies, Presented at the Intern. Conf. on
¥acl. Data for Basic and Applied Science, Santa Fe¢ (U.S.4.),

1965.

S.B. Gerg, M. Srinivasan and XK. Subba Reo; Criticality Aspects
of Reactor Configurations Fuelled with Minor Actinides, Presented
at the 4th Intermn. Conf. on Emerging Muclear 'Energy Systems held
at Madrid, Spein (1986).

A. Sinha, S.B. Cars and M, Srinivasan; Sensitivity Studiee of

- Neutron Multiplicity Spectrum in the Spallation of Lead Targets,

under publication in Ann. Nucl. Energy.

- 8.B. Garg and R.P. Amnd; Neutron Induced Reaction Croass-Sections
of 56Fe 1in the Energy BRange 1t to 20 MeV : A Work Progremme, Paver

presented at the first C R P Meeting held at Bologm (Italy)
during October 1966 and sponsored by IAEA on "Nethods for the
Calculstion of Fast Neutron Nuclear Date for Structursl Elements',

WORK RECENTLY COMPLETED

1.

2.

Geperstion of Multigroup Crou-Sect:lons of Minor Actinide
Elements Using ENDL - 84 Library.

Adeptation of Multigroup Cross~Sections for Neutronics
Studies in Nuclear Reactors.

- 13 -




WORK 1IN PROGHESS

Investigation of nenutron reaction Cross - Sections for
iron, chromium and nickel based on d:lroot, rre equilibrium
and statistical models.

COMPUTER CODES

1. The HEIC code system based on Monte Carlo intre
nuclear caseade model for the study of spallation
physics targets has been alopted.

2. The optical model based code SCAT 2 has been modified
to account for the energy dependence in radiuvs
parsmeter to compute reaction oross-sections and
transaission coefficients,

3. The multistep Hauser - Feshbach Statistical model
based code GNASH having pre equilibrium computation
capablility of cross - sections has been modified
and adopted.

4. The ALICE - 85 code based on Geometry Dependent

. .Hybrid Model has been adopted and applied to study
the multiperticle reaction Cross - Soctions of
several elements.

S« The IWUCK - 4 code making use of the Distorted -

. Wave Born Approximation for studying the inelastic
level excitation cross -~ sections has been adopted
to study the direct resction contribution to the
inelestic croas -~ sections. .

6. The MJOY code to generste multigroup neutron and
photon interaction croes -~ aections for neutronmics,
safety and shielding s‘hul:lu has 'boen added to our

- code library. _ _

- 14 -



E.N.E.A. -~ Centro Ricerche Energia "E. Clementel"
Laboratorio Dati Nucleari e Codici
‘Divisione Calcolo
Dipartimento Tecnologie Intersettoriali ‘di Base '
Via Mazzini, 2 - 40138 Bologna, Italy

tel. 051/498111 - telex 511578 ENEABO I

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

M. Pescarini, G. Reffo, M. Rosetti. -

- PUBLICATIONS

. 1-

2.

3.

A. Mengoni, F. Fabbri, G. Maino: Nuovo Cimento 94A, 297 (1986).

A. Mengoni, F. Fabbri, G. Maino: "Gamma-ray production cross
sections following 52Cr (n,n' ¥ ) reaction", in Proc._ﬁth Int.
Symp. on Capture Gamma—Ray Spectroscopy, Leuven (1987)

F. Fabbri, G. Longo: "Gamma—Ray Spectra and angular dlstrlbutlons

of photons follow1ng the capture of fast neutrons.

'G.C. Panini: The Implementatmn of THEMIS on the CRAY X-MP

at Cineca, Bologna. March 1987. CFSM/T(87) 3.

K.W. Burn, G.C. Panini: THEMIS Modules used ' at Bologna to

.Produce an ACE Format Neutron Cross Section Library for the

10.

'Monte-—Carlo Code MCNP. March 198'7 CFSM/T (87) 4.

K W. Burn, G. C. Panini: Production at E.N.E.A., Bologna of
‘an ACE" format 1library from JEF-1 for the Monte-Carlo Code
MCNP JEF/DOC-179.

G. Maino, G.C. Panini: Inconsistencies encountered in the
photon production data of JEF-1 Iron JEF/DOC-180.

E. Cuccoli, G.C. Panini, F. Siciliano: A 219 neutron group
set from JEF-1 in the AMPX master library interface format.
JEF/DOC-181.

F. Fabbri, G. Maino, E. Menapace, A. Mengoni, G.C. Panini:
Calculations of neutron cross sections for Cr isotopes. JEF/DOC-
181.

G.C. Panini, M. Pescarini: Calcoli di attenuazione neutronica
su un materiale per lo schermo biologico di un LWR. RTI/TIB(87)
27.
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Work in progress or recently completed .

I) Evaluatibn - of - microscopic data. throygh model calculations;
The Hauser-Feshbach statistical model has been applied to the
analysis of discrete gamma-ray production cross sections, in
- order to check its reliability. Calculations have been performed
52 &

for r (n, n'y) reaction at incident neutron energy E, =14.2MeV,

wich are in fair agreement with recent experimental data.

II} Activity in Nuclear Data Management Processing and Validation
The ACER module of NJOY for the production of point libraries
for the M_on_tecarlo code MCNP, has been implemented into the CRAY
vergsion of THEMIS and ‘a first set of 37 materials from JEF-1
has been processed: the validation of the library, which includes
both neutrdn and photon data, is underway.

A 219 group library from JEF-1 has been produced in the AMPX
Master Interface Format for criticality safefy céif:ulafions and
is bering validated .by means of somé .bench_rnarks of .the OECD-NEACRP '
Criticality Working Group.

Calculations have been carried out on the effects_ of the Vheutron
attenuation in maﬁerials for LWR sacrificial shields, with reference
fb the nucle.ar .data _libraries vaiidation with respect to integral

experiments.
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Japanese Nuclear Data Committee
(Nuclear Data Center, JAERI)

Work Resently Completed and Publlcatlons. _
{1) Proceeings of the 1986 Seminar on Nuclear. Data s
(Ed.) Tsuneo Nakagawa and Tesuc Asami : JAERI-M 87-025

The 1986 Seminar on Nuclear Data was held on November 26 and 27,
1986 at Tokai Research Establishment of Japan Atomic Energy Research
Institute. This is an annual meeting which has been held since 1987,
with the support of Japanese Nuclear Data Committee. The Participants
were about eighty including two scientists from China and Argentine who
were just staying in Japan.

The seminar was made mainly focussing at the problems on the
post-JENDL-3 activities on nuclear data and at the reactor constants..and
their sensitivity analyses. The poster session was carried out with the
subjects on the post-JENDL-3 activities, recent measurements of neutron
cross sections and computer codes for theoretical calculations. The
proceedings contain the papers presented in both the oral and poster
segsions of the semlnar :

Work in Progress: 10
(1) Evaluation of meutron nuclear data for B.

Satoshi Chiba (JAERI)

The total, elastic and inelastic scattering, (n,2n), (n,p), (n,d),
(n,t), (n,0) and (n,y) reaction cross, sectlons will be evaluated based
mainly on experimental data.

3,4

(2) Evaluation of neutron nuclear data for ~’ He
' : : o Keiichi Shibata (JAERI)

‘The experimental data are analyzed by using the R-matrix theory.

Present status of JENDL-3:

As shown in the last issue of NNDEN, JENDL-3 will contain the
evaluated data for about 300 puclides. In paticular, number of FP
nuclides will be extended from 100 of JENDL-2 to about 170. For some -
important nucleus, gamma-ray production data are alse evaluated. So far
the evaluation work of the data of important nuclides have heen
completed. Their compilation work is in progress. Those data will be
benchmark-tested in order to check their applicability for thermal and
fast reactors, for fusion neutronics and shielding problems. After the -
benchmark test, JENDL-3 will be relesed in March, 1988.

S. Igarasi

Nuclear Data Center

Tokai Research Establishment

Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken 319-11
Japan
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