
1 29 ò 1 12 Ï

2005 c 12 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 29, No. 12

Dec., 2005

fåP�ØÚå�LÜ�A *

4yu
1)

(¥I�fU�ÆïÄ� �® 102413)

Á� 6Li, 9Be�fåPØ. ÏLfåP�Ø 6Li, 9BeñÂqØ 208Pb, 208Be�¢�LÜ-u¼ê�n

Øýó�'�, ?Ø
fåP�Ø»�éLÜL§�K�. '�(Jw«, fåP�Ø�qØ���

LÜ�¡3^þU«²wØ$. dÜ©LÜ�¡���LÜ�¡�Ú��oLÜ�¡. ïÄ(JL²,

»�éoLÜ�¡A�vkK�. dd��, fåPØ�Ü©LÜ�Uu)3ráÂ«�NC. ���

�Ñ
�LÜ�¡�Ü©LÜ�¡�m�'X.

'�c fåPØ �Ø»� �LÜ Ü©LÜ

1 Úó

fåP�ØÚå�LÜ�A��ØÜ¤9

a,��UN�Ak', Ïd8clnØ
[1—6]

Ú¢

�
[7—16]

ü�¡?1X2��ïÄ. nØþ�3Xü«

gñ�ýó, =ÏL-EØ�é$Ä�»���ÍÜ

¦�LÜ�¡Ø$
[1—4]

½Or
[5]

. �C, Hagino
[6]

�


�U?�ÍÜ��.O�, ÁãNÚü«�Àâ�?

n. ¦�nØ?nýó, 3¥Õ ^±eU«»�¦

�LÜ�¡Or, 3^þU«, »�¦�LÜ�¡

Ø$. ØÓ�nØýóI�°(���¢���ä.

�d8�, |^'Ø(6He, 11Be)
[7—10]

ÚfåPØ(6Li,
9Be, 17F)

[11—16]
�
Nõ¢�. �,�
2��ïÄ,

»�éLÜ�K�, cÙ´�Ü©LÜ�'X, �8

ÿ�(½�(Ø
[17]

. Ïd»��A3¢�þÚnØþ

E,´���ïÄ�K. �©?ØfåP�Ø 6Li

Ú 9Be�qØ 208PbÚ 209Bi3^þU«�LÜ�A

¥�»��A.

2 �LÜ�A¥��Ø»��A

¯¤±�, 3¥Õ ^±eU«, -EØ�SÜ

gdÝr�K�LÜ�AL§
[16]

. �é$Ä�SÜg

dÝ�ÍÜ¦ü��LÜ ^3�, ��LÜ ^p

Ý/¤��©Ù
[18]

, Ï¦C^Ú^eU«LÜ�¡

²wOr. ,��¡, ��p�^Ø�SÜgdÝ�

ÍÜ��A3^þU«~f. �Uþ²wpu¥Õ 

^�, ÍÜ��A��. Ïd, 3^þU«, ;åPØ

�LÜ�¡�±÷¿/L��

σfus(E)= πR2
B

(

1−
VB

E

)

, (1)

Ù¥RB ÚVB ©O�LÜ ^��»ÚpÝ, E��

%XUþ. ·��±rúª(1)U��

σfus(E)E

πR2
B

= E−VB , (2)

d? (σfusE)/(πR2
B) = σred

fus ��z�¡. úª(2)3

σred
fus �éu (E—VB)IÝ¥�L�^��.

éufåPØ, �¹��E,. 3^eU«, �

»���ÍÜ�U¦^eLÜ�¡Or. ,��

¡, du�Ø»�, qØ�U�Ð¼�Ø��Ü©,

Ï¦^e�LÜ�¡~�. ùü«�A3^eU

«�Up�-�½Ü©-�. ,3^þU«, d

uÍÜ��A~f, $���, »�Ð¼½��L

§�UwyÙ3��LÜ¥��A. ±e, ·�òÏ

L¢�-u¼ê�IOLÜnØ�., =úª(2)�

'�, ?ØLÜ�A¥�»��A. 3ã1 ¥, ·�

2005 – 01 – 28 Âv

* I[g,�ÆÄ7(10235030)]Ï

1)E-mail: zhliu@iris.ciae.ac.cn

1167 — 1169



1168 p U Ô n � Ø Ô n ( HEP & NP ) 1 29 ò

'�
 6Li+208Pb
[17]

, 6Li+209Bi
[11]

, 9Be+208Pb
[12]

Ú

9Be+209Bi
[13]

4��AXÚ, Ù¥¤^�LÜ ^�»

(RB)Ú ^pÝ (VB)�uL1¥. ù
ëê�ê�©

O�g¤��ë�©z.

ã 1 �� (E—VB)¼ê��z�LÜ�¡

¢��Lúª(2).

L 1 LÜ ^�»ÚpÝ

�AXÚ VB/MeV RB/fm ë�©z

6Li+208Pb 30.3 11.0 [17]
6Li+209Bi 30.6 11.1 [11]
9Be+208Pb 38.3 11.28 [12]
9Be+209Bi 39.7 11.90 [13]
16O+208Pb 74.9 11.76 [19]

é u ; å P Ø, Ï ~ @�3 � A ¥ » � A Ç

é�, Ï�Ø»�éLÜ�A�K��±�Ñ.
16O+208Pb

[19]
XÚ�´ù«�¹. dã1��, 3^þ

U«, 16O+208Pb�LÜ-u¼ê�úª(2)¤�L�

����. Ïd 16O+208PbXÚ���?ØLÜ�A

¥��Ø»��A�ë�XÚ. éufåP��Ø

6LiÚ 9Be, ��LÜ-u¼ê²w l��. dd, �

~�*/¥y
�Ø»���^þ�LÜ�¡Ø$.

3 �LÜ�Ü©LÜ

3fåPØLÜ¥, �3ü«LÜL§, =�

LÜ(CF)ÚØ��LÜ½Ü©LÜ(ICF). cö´�

Ø�Ü�qØÐ¼, �ö´qØÐ¼�Ø��Ü©,

�Ø�,�Ü©�lqØ�³|¤�Ñ�âf.

Ü©LÜL§�U'�E,, Ù�AÅ�k��\

ïÄ. oLÜ�¡´üö�Ú. 3ã2 ¥Ø
xÑ

�LÜ-u¼ê±	, �Ó�xÑ
 6Li+209Bi
[11]

Ú

9Be+208Pb
[12]

ü��AXÚ�oLÜ�¡, X�%Î

Ò¤«. dã��, ùü�XÚ�oLÜ-u¼ê�

úª(2)¤�L�����. �é{`, �LÜ�¡�

~��*	��Ü©LÜ�¡k', =

σCF +σICF
∼=πR2

B

(

1−
VB

E

)

, (3)

ù¿�X, �LÜ�¡�¿�Ü©�3Ü©LÜ¥

é�. �CDing-Torres �<
[20]

^CDCC(continuum

discretized coupled channel)�{ïÄ
LÜL§¥

��Ø»��A. ¦�uy»�¦ ^NC�oLÜ

�¡Or, �3²wpu ^�U«, »�éoL

Ü�¡A�vkK�. Ïd, ¦��nØïÄ|±


·�±þ�*	. o�, ·�^úª(3){'/�Ñ


^þU«�LÜ�Ü©LÜ�'X. �â(3)ª, d¢

�ÿ���LÜ�¡�í�Ü©LÜ�¡. Ïd, ú

ª(3)´�k¿Â�(J.

ã 2 oLÜ�z�¡�IOnØýó�'�

4 ?Ø�(Ø

Xþ¤ã, Ü©LÜ�U´�E,�L§, Ù�

AÅ��8ÿØé�Ù. ,, dúª(3)·��±í

ÿÜ©LÜé�Uu)3qØ�ráÂ>�«�. �

éù�«��©Å, �Ø»��, Ù�Ü©(  ´�

���¬)�qØÐ¼, ,�Ü©�lqØ�³|¤

�Ñ�âf. XJ´;åP��ØØu)»�, ù


©Å��zu�LÜ�¡. �,ù�´ßÿ. |^'

Ø½fåPØl¢�ÚnØþéþãL§?1�\ï

Ä¬ék¿Â.



1 12 Ï 4yuµfåP�ØÚå�LÜ�A 1169

o �, ·� Ï L 6Li+208Pb, 9Be+208Pb, 6Li+
209Bi, 9Be+209Bi 4��AXÚ�¢�-u¼ê�²

;nØýó�'�, �*/w«
3^þU«, �Ø

»�¦�LÜ�¡~�, �Ø»�éoLÜ�¡A

�vkK�. dd·��Ñ
�LÜ�¡�Ü©�¡

�m�'X, =úª(3).

ë�©z(References)

1 Hussein M S, Pato M P, Canto L F et al. Phys. Rev., 1992,

C46: 377; 1993, 47: 2398

2 Canto L F, Donangeto R, Lotti P et al. Phys. Rev., 1995,

C52: R2848

3 Takigawa N, Kuratani M, Sagawa H. Phys. Rev., 1993,

C47: R2470

4 Yabana K. Prog. Theor. Phys., 1997, 97: 437

5 Dasso C H, Vitturi A. Phys. Rev., 1994, C50: R12

6 Hagino K, Vitturi A, Dasso C H et al. Phys. Rev., 2000,

C61: 037602

7 Kolata J J et al. Phys. Rev. Lett., 1998, 81: 4580

8 Trotta M et al. Phys. Rev. Lett., 2000, 84: 2342

9 Yoshida A et al. Phys. Lett., 1996, B389: 457

10 Signorini C et al. Eur. Phys. J., 1998, A2: 227

11 Dasgupta M et al. Phys. Rev., 2002, C66: R041602

12 Signorini C et al. Eur. Phys. J., 1999, A5: 7

13 Dasgupta M et al. Phys. Rev. Lett., 1999, 82: 1395

14 Rehm K E et al. Phys. Rev. Lett., 1998, 81: 3341

15 Beck C et al. Phys. Rec., 2003, C67: 054602

16 Beckman M. Rep. Prog. Phys., 1998, 51: 1047

17 WU Y W et al. Phys. Rev., 2003, C68: 044605

18 Dasso C H et al. Nucl. Phys., 1992, A405: 381

19 Morton R et al. Phys. Rev., 1999, C60: 044608

20 Diaz-Torres A, Thompson I J, Beck C. Phys. Rev., 2003,

C68: 044607

Fusion Reactions Induced by Weakly Bound Projectile *

LIU Zu-Hua1)

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

Abstract The effect of breakup on fusion for weakly bound projectiles 6Li and 9Be incident on 208Pb or 209Bi targets

has been discussed by comparing experimental fusion excitation functions to the prediction of stranded theory. It is

shown intuitively by this comparison that complete fusion of weakly bound projectile with heavy target is suppressed,

whereas breakup has every little effect on the total fusion at energies above the barrier. The result indicates that partial

fusion of weakly bound nuclei most likely takes place near the absorption region. By means of our observation, we have

put forward a relationship between the cross sections of complete fusion and partial fusion.
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