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Calculation and Analysis of Neutron-Induced Reactions
on ““Ni Below 150 MeV

HUANG Xiao-long
(China Institute of Atomic Energy, P. O. Box 275-41, Beijing 102413, China)

Abstract: Based on the experimental data of the total, the nonelastic and the elastic
cross sections and the elastic scattering angular distributions for n+° Ni reactions, a set
of parameters for neutron optical model potential was obtained in the incident neutron
energy region of 0.456-150 MeV. Then reaction cross sections, angular distributions,
energy spectra, gamma-ray production cross sections and gamma-ray production energy
spectra were calculated in terms of the optical model, the distorted wave Born approxi-
mation theory., the Hauser-Feshbach theory, the exciton model and the cascade mecha-
nism inside nuclear. The results were analyzed and compared with the existing experi-
mental data and other evaluated data from ENBF/B-6. There are in agreement with each
other within error.

Key words: optical model; intermediate energy nuclear reaction; UNF code; MEND
code; " Ni

:2006-09-12; :2006-11-22
(10305021)
(1967—), , s



34 42
o 4 MeV
(ADS) , , . Ni
3 [6] 60 NJq
SO Ni ; .
, Woods-Saxon
, (n, p) s
20 MeV , V=V, +V,E4+V,EE+V,(N—2)/A
N N (D
o W, =W, +W,E+W,(N—2/A (2
S Ni . s
Ni W, =U, +U E+U,E* (3
APMNMI, U
0.456~150 MeV . . . -
**Ni o N AN N Y
. Hauser-Feshbach . .
. . - ar~ag
UNF MEND, ay, Ao
%Ni . (1~3) :Z.N.A
. . s E ;
VW W, .U, E MeV NN N
1 Faon@iadiGy Ay Im .
, % Ni .
. . APMN",
. E<{150 MeV , * Ni
EXFOR , 1,
SONi N )
, 24 MeV ’ 9 Ni . N
0.6~5 MeV s , o )
P. Stoler™* ; 5~ o
20 MeV ,  P. Stolert”! 1~3 % Ni
o 5 Ni
28 MeV , 28 MeV o
Ni ( .,  E<C150 MeV
) s ,  20~150 MeV , SNi . s

P. Stoler™ . D. C. Larson"’
er'"

S. Pearlstein"™

o b

) Ni

W. P. Abfalter-
ENDF/B-6
60 1\11

UNF
MEND,
. UNF

Hauser-Feshbach NI E <

; MEND

Hauser-Feshbach



1 " Ni 35
1 “Ni
Table 1 Optical model potential parameters for * Ni
E<C20 MeV E>20 MeV E<C20 MeV E>20 MeV

Vo 53.987 732 54.184 853 U 6.2 6.2
Vi —0.302 761 —0.310 020 re 1. 186 454 1. 180 355
Vs —0.004 315 0. 000 362 rs 1.276 851 1.307 949
Vs —24.0 —24.0 ry 1.467 827 1.200 871
\ 12.018 859 12.946 355 rso 1. 186 454 1. 180 355
Wi —0. 215 356 —0.214 055 a 0.719 689 0.625 429
W, —12.0 —12.0 as 0.545 279 0. 558 398
U, —1.103 158 —2.832 649 ay 0. 300 000 0.765 894
U, 0.174 809 0.163 131 Aso 0.75 0.75
U, —0.004 977 —0.000 432
VWU MeV sraa fm
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Fig. 1 Comparison of calculated and evaluated neutron total cross section with experimental data for * Ni
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Fig. 2 Comparison of calculated neutron nonelastic

cross section with experimental data for ® Ni
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Fig. 3 Comparison of calculated

neutron elastic scattering angular distribution

with experimental data for * Ni
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Fig. 4 Comparison of evaluated total neutron
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inelastic-scattering cross sections

with experimental data for ® Ni
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Fig. 5 Comparison of evaluated cross section

with experimental data for *Ni(n,p) * Co reaction

—JENDL-3;

—ENDF/B-6;

(O——A. Paulsen; A—Wang Yongchang;

BM—H. Vonach; X——S. Sudar;

[J—M. Wangner; ¢

Lu Hanlin;

A——A. A. Filatenkov



60 Ni

37

—10 P et
NE 10 P ‘\.——_:-__—__-__—..—_.—._l—
% . // ’,—--"_______._-—-—-—-—---—-0"---
< // e T
R U He
i
dirf
by
3Ll - ' ;
S0 100 150
E,/MeV
6 n+%Ni + He
a
Fig. 6 Theoretical calculated cross sections

of neutron, proton, deuteron, triton, helium and

150 MeV ,
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