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Á� �â¥f�U,Cu9ÙÓ ��A�o�¡, ���¡Ú�5Ñ��©Ù�¢�êâ, ��

¥f�1Æ�.³ëê; A^���1Æ�.³ëê, 1Æ�., Ú��Hauser-FeshbachÚ-f�

.nØ, ±9Û­ÅÀ�CqnØ, XÚO�Ú©Û
¥f� 63,65Cu�A���Ñ��©ÙÚV�

©�¡, nØ(J�¢�éÐ���.

'�c 1Æ�.³ Ú��Hauser-FeshbachÚ-f�.nØ Û­ÅÀ�CqnØ ��Ñ�

�©Ù V�©�¡

1 Úó

ÏL©Û¥f��fØ�A���5Ñ��©Ù

¢�êâ, ¿A^�'�nØ�., �±���fØ

(���
&E. ~X, �fØ�Ä�.�o?Úl

?C/ëê�, Ó�'�l¥f�A¼��¢�ÿþ

(J�l�f�A¼��¢�ÿþ(J, �ïÄØ�

A¥�Ó ^�A. duU,Cu9ÙÓ �´�~

­��(�á�Ø, 3Ø�ÆÚó§¥äk­��A

^. Ïd, XÚ�O�Ú©Û¥f�Ø�A���5

Ñ��©Ù, é�fØ(��ïÄ±9�A�¡�X

ÚÆ5Æäk­��¿Â.

3±c�IS	ïÄó�¥, �é,��Ø½ö

,�Uþ���5Ñ��©Ù?1O�©Û; 
1Æ

�.³=ÏLÎÜ�5Ñ��©Ù�¢�êâ��;

,	EÜØ�AL§vk�Ä. �ó�|^CuÚÙ

Ó ��¥f�A�o�¡, ��5Ñ��¡Ú�5

Ñ��©Ù�¢�êâ, �Ñ\�¥fUþ320MeV

±e, �|Ê·�¥f�Cu9ÙÓ ��A�1Æ

�.³ëê; A^Û­ÅÀ�CqnØ, Ø�AÚ�

�Hauser-FeshbachÚ-f�.nØ, XÚ/O�Ú

©Û¥f� 63,65Cu�A©áU?���5Ñ��©

ÙÚou�¥f�V�©�¡.

2 nØ�.Úëê

1Æ�.£ãØ�A�³Ñ�ÚáÂ, ¿�1Æ

�.³��Û­ÅÀ�CqnØJø
Øf��fØ

��p�^³. 3�ó�¥A^
Woods-Saxon
[1]

³

/ª. |^U,Ø¥f�A�o�¡, ��5Ñ��

¡Ú�5Ñ��©Ù�¢�êâ, 63Cu��5Ñ��

©Ù�¢�êâ±91Æ�.§SAPMN
[2]

, 3\�

¥fUþEn 6 20MeV, ¼�
�|Ê·� 63Cu¥f

1Æ�.³ëê. (J�µ

1Æ�.³�¢Üµ

V =55.2639−0.2787E−

0.009475E2
−24.0(N−Z)/A, (1)

JÜ³�¡áÂÜ©µ

Ws = 8.2088−0.05412E−12.0(N−Z)/A, (2)

JÜ³�NáÂÜ©µ

Wv =−1.0539+0.2476E−0.007602E2, (3)

g^–;�ÍÜ³µ

Uso = 6.2, (4)
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1Æ�.³�¢Ü!JÜ³�¡áÂ!JÜ³�

NáÂ!g^–;�ÍÜ³��»©O�

rr = 1.1816, rs = 1.2897,

rv = 1.7574, rso = 1.1816. (5)

1Æ�.³�¢Ü!JÜ³�¡áÂ!JÜ³�

NáÂ!g^–;�ÍÜ³��Ñ°Ý©O�

ar = 0.6949, as = 0.5396,

av = 0.1505, aso = 0.6949. (6)

Ù¥Z, N , A©OL«qØ�>Öê, ¥fêÚ�þ

ê. E ´\�¥f3�%X¥�Uþ. V , Ws, Wv ,

Uso, E ±MeV�ü , rr, rs, rv , rso, ar, as, av, aso ±

fm�ü .

A^ù�|1Æ�.³ëê, ©Oé¥f�U,

ØÚ 63,65Cu��Ao�¡, �5Ñ��¡, �5Ñ�

�©ÙÚU,Ø���5Ñ��¡?1
nØO�¿

�Ù�A�¢�êâ?1
'�. (JL², ���

Ê·¥f1Æ�.³ëêU
éÐ�2y¢�êâ¿

·^uU,Ø9ÙÓ �. ã1!ã2Úã3�Ñ 63Cu

¥fo�¡Ú�5Ñ��©Ù, 65Cu�5Ñ��©Ù

�nØO�(J�¢�êâ�'�, (JL«�¢�

ÿþêâ��
éÐ�ÎÜ.

ã 1 ¥f� 63Cu�A�o�¡

Û­ÅÀ�CqnØ£ãØ�A����AL

§
[3]

. Ú��Hauser-FeshbachÚ-f�.nØ
[4]

©O

£ãØ�A�²ïÚý²ï�AL§.

ã 2 63Cu¥f�5Ñ��©Ù

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102 , · · · , 1013 .

ã 3 65Cu¥f�5Ñ��©Ù

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102 , · · · , 106.
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3 O�(J9©Û

A^¼��1Æ�.³ëêÚ�)1Æ�.,

Ú��Hauser-FeshbachÚ-f�.nØ�O�§S

UNF
[4]

, Û­ÅÀ�CqnØ, ©OO�
¥f�

63,65Cu�A��¡Ú�©Ù. ÏLÎÜ©áU?�©

ÙÚu�¥f�V�©�¡¢�êâ,��
�AU

?�/Cëê, ¿3L1¥�Ñ.

L 1 -u��/Cëêβ

63Cu 65Cu

ε Jπ β ε Jπ β

0.6697 1/2− 0.07 0.7706 1/2− 0.07

0.9621 5/2− 0.11 1.1156 5/2− 0.11

1.3270 7/2− 0.13 1.4818 7/2− 0.09

1.4121 5/2− 0.07 1.6234 5/2− 0.07

2.5358 5/2− 0.10 2.6497 5/2− 0.07

3.0430 5/2− 0.10

5: Ù¥εL«©áU?Uþ, Jπ ©OL«TU?�g^��¡

¥f� 63,65Cu�A©áU?�©Ù�¢�ê

â,Ø 65Cu12-u�(-uU!g^Ú�¡� ε =

1.1156 5/2−)k¢�ÿþ�(J	, ¢�ÿþ�ê

â´11-u��15-u�o�(J. ùÒéJ��

�(½z^©áU?�C/ëê. Ïd, �Ä
u�

¥f�V�©�¡¢�êâ.

ã 4 63Cu-u�¥f��5Ñ��©Ù

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102 , · · · , 105.

ã4´\�¥fUþ©O�5.5, 7.0, 7.96, 9.94,

11.84Ú13.92MeV, ¥f� 63Cu�A���5Ñ��

©ÙnØO�(J�¢�êâ
[5, 6]

�'�. Ù¥¥

fUþ�5.5Ú7.0MeV�, ´ 63Cu�13-u�(-

uU!g^Ú�¡� (ε = 1.3270 7/2−)!14-u

�(ε = 1.4121 5/2−)Ú15-u�(ε = 1.5470 3/2−)�

� z. ¥ f U þ � 7.96 Ú 9.94MeV �, ´ 63Cu �

1 1 - u � (ε = 0.66971/2−)! 1 2 - u �(ε =

0.9621 5/2−)Ú13-u���z. ¥fUþ�11.84

Ú13.92MeV�, ´ 63Cu�11-u��15-u�

��z. lã¥�±wÑ, 3\�¥fUþ©O�

5.5, 7.96, 9.94Ú11.84MeV�, ©áU?��©Ùn

ØO�(J�¢�êâØØ´¸�� �, �´�Ì

���ÑÎÜ�éÐ. 
\�¥fUþ©O�7.0Ú

13.92MeV�, nØO���¢��k�½©Ü, �n

ØO�(J�/G�¢�(J�Ó.

ã 5 65Cu-u�¥f��5Ñ��©Ù

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102, · · · , 105.

ã5´\�¥fUþ©O�5.5, 7.0, 7.97, 9.94,

11.93Ú13.92MeV, ¥f� 65Cu�A���5Ñ��

©ÙnØO�(J�¢�êâ
[5, 6]

�'�. Ù¥¥

fUþ�5.5Ú7.0MeV�, ´ 65Cu�13-u�(-

u U ! g ^ Ú � ¡ � ε = 1.4818 7/2−)! 1 4 - u

�(ε = 1.6235 5/2−)Ú15-u�(ε = 1.7250 3/2−)�

�z. ¥fUþ�7.97Ú9.94MeV�, ´ 65Cu�11

-u�(ε = 0.7706 1/2−)!12-u�Ú13-u��

�z. ¥fUþ�11.93Ú13.92MeV�, ´ 65Cu�1

1-u��15-u���z. lã¥�±wÑ, 3\

�¥fUþ©O�7.0, 7.97, 9.94Ú11.93MeV�, ©
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áU?��©ÙnØO�(J�¢�êâÎÜ�é

Ð. 
\�¥fUþ�5.5MeV�, nØO���u¢

��;\�¥fUþ�13.92MeV�, nØO���u

¢��. 
nØO�(J�/G�¢�(J�Ó.

ã 4 Ú ã 5 � ( J L ², ë � © z[5]Ú ë � ©

z[6]¥�¢�(Jk©Ü. 
¥fUþ�13.92MeV

�, nØO�(J�u¢�(J. ¢�(JI�?�

Úu�.

ã 6 63Cuo¥fu�V�©�¡

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102, · · · , 107 .

3¤k��A�¡�¢�(JÎÜ�Ä:þ, é

¥fu��V�©�¡?1
nØO�. ã6�Ñ


\�¥fUþ�11.5MeV, ¥f� 63Cu�A�¥fu

�V�©�¡nØ�¢�(J
[7]

�'�. nØ�¢�

(JéÐ/��. Ù¥ü��¸´�p�-u���

5���z, ü���¸´�5�Ú11-u��15

-u���5���z. ã7�Ñ
\�¥fUþ�

14.1MeV, ¥fu�V�©�¡nØ�¢�(J
[8]

�

'�. du©áU?�����5Ñ���z�)3

O�¥, ¥fu�Uþ�u10MeV�, nØO�(J

�¢�(JØØ´¸�� �, �´�Ì���Ñé

Ð/��. ã8�Ñ
\�¥fUþ�18.0MeV, ¥f

u�V�©�¡nØ�¢�(J
[8]

�'�. du�X

\�¥fUþ�O\, ©áU?��z�5��, ë

YU?��z�5��, Ïd, éJ«©11-u��

15-u���5���zÚ�5���z. V�©

�¡�(JL², ©áU?��5Ñ��nØO�(

J´Ün�.

ã 7 63Cuo¥fu�V�©�¡

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102 , · · · , 1011 .

ã 8 63Cuo¥fu�V�©�¡

lþ�ez^nØ­�Ú¢�©O¦±100 , 101,

102 , · · · , 105.
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¥f� 65Cu�A�¥fu�V�©�¡nØ�

¢�(J�?1
'�. nØ�¢�(JéÐ/��.

4 (�

3¥f�U,ØCuÚÙÓ ��A�o�¡,

��5Ñ��¡Ú�5Ñ��©Ù�¢�êâÄ:

þ, A^1Æ�.§SAPMN, 3\�¥fUþl

1—20MeV��S, ¼�
�|Ê·� 63,65CuØ�¥

f1Æ�.³ëê; ù|ëêUéÐ�2y¥f�U

,ØCuÚÙÓ ��A�o�¡, ��5Ñ��¡,

�5Ñ��¡Ú�5Ñ��©Ù�¢�êâ. A^1

Æ�.³ëê, Û­ÅÀ�CqnØ, Ú��Hauser-

FeshbachÚ-f�.nØO�§SUNF, é¥f�

63,65Cu�A©áU?���5Ñ��©ÙÚ¥fu

��V�©�¡?1
nØO�Ú©Û, nØO�(

JÚ¢�êâ?1
'�, O�(J�¢�êâéÐ

�ÎÜ. 3dÄ:þ, ��
¥fØ�A¥�fØ©

áU?�C/ëê, �ïÄ�fØ�Ó ^�'5�

Jø
Ün�Ä:êâ.
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Theoretical Calculations for n+ 63,65Cu Reactions *

HAN Yin-Lu1;1) HAN Jian2 ZHANG Zheng-Jun2

1 (China Institute of Atomic Energy, Beijing 102413, China)

2 (Department of Physics, Northwest University, Xi’an 710069, China)

Abstract By fitting the experimental data of total, innelastic and elastic scattering angular distributions for n+Cu

reactions, a set of neutron optical model potential parameters is obtained. The inelastic scattering angular distributions

of discrete levels and double differential cross sections are calculated and analyzed by using the distorted wave Born

approximation theory, the unified Hauser-Feshbach model and the exciton model. By fitting data the neutron level

deduced deformation parameters are obtained. The results indicate that the calculated results of the inelastic scattering

angular distributions and the total outing neutron double-differential cross sections for n+63,65Cu can be obtained,

which are all in good agreement with the experimental data.

Key words optical model potential, the unified Hauser-Feshbach and the exciton model theories, distorted wave Born

approximation theory, inelastic scattering angular distribution, double differential cross section
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