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2 (¥I�Æ�ïÄ)� �® 100049)

Á� |^HIRFL 50MeV/u 13Cå63Beqþ��, RIBLLÀJÑ´¥f��5g?å6 8He,

¢�ÿþ
25—40MeV/u 8He3 28Siqþ��Ao�¡. æ^VëêHO�Ý©Ù/ª, ÏL�*

Glauber�.[Ü 8He¢�êâ, uy 8Heäk*Ð�¥f�Ý©Ù. ¢�(J�Warner�Ao�¡

¢�ÚAlkhazov�5Ñ�¢�(J�Ð/ÎÜ.

'�c ´¥fØ �Ao�¡ Glauber�.

1 Úó

��5åC�´�)Ú�O�lβ½�Ø��

©k��óä. |^��5C��)���5g?

å�±ïÄ�lβ½�D�%����5Ø��

5�, lÿ°
¢�ØÔn3Ó ^gdÝþl

½Ø��%�Ø�2��m.  uβ½�9ÙNC

�Ø, Ï~¥fêÚ�fê�' (N/Z)31—1.5�m,

üØf©lUEs ��6—8MeV, ØÔ��Ý©Ù�

»�'uA1/3. é�lβ½���½Ø, N/Z 3

0.6—4�m, üØf©lUEs 30—4MeV�m, k


ØÐyÑ*Ð��f½¥f�Ý©ÙÚØÔ��Ý©

Ù. ÏLéù
�½Ø��Ao�¡!�¡Äþ©

Ù!�5Ñ��©�¡�ÿþÚ�.©Û, �±íÑ

§���Ý©Ù, '½�(�A�, uy#�Ôny

�, l¥��Ø(��#&E.

1985cTanihata�<3LBL|^pU���5

g?åmÐ
�½Ø�ïÄ. ÏLÿþBe, Li�

�Ø���5Ó ���p�^�¡uy
ÛÉØ

11Li�¥f'(�
[1]

. d�, ÏLÿþ�½Ø��

p�^�¡½�Ao�¡, quy
 6He, 11,14Be, 8B,
17,19B, 9C, 19C, 17Ne, 23Al, 26P, 27S�õ�'Ø½�

Ø. ù
ØdØf�©lU��, �m©Ù�*Ð, Ø

��Ý©Ù��, Ly�'½��y�. Ó�dØf

�ù«�m©Ù���Ao�¡'�fê�Ó�½

ØkÉ~O�. ØÔ��Ý©Ù�»��.

3¥$U�¹e, �Ao�¡éÛÉØ��Ý©

Ù���é(¯. Ïd, �Ao�¡¢�ÿþ´ïÄ

ÛÉØ�Ý©ÙG¹�~^¢��{. ÏL[ÜØ3

ØÓUþ����Ao�¡¢�êâ, �±��Ø�

�Ý©Ù�'ëê, �ïÄØ�(�Jø&E.
8He´´¥f�ÛÉØ. �
nØÚ¢�®y²

6He´¥f'Ø, kX 4HeØ�Úü�d¥f�(�.
8He' 6Heõü�¥f, (��E,. �lpU�¢�

êâuy 8He��Ý©Ù�»� 6He�C
[2]

, Ñk*

Ð��Ý©Ù. nØïÄíÿ 8He�U´ 4HeØ�Ú4

�d¥f�(�. �?�ÚïÄ 8He��Ý©Ù(�,

·�ÿþ
3$U��Ao�¡, ©ÛØ��Ý©Ù

�¹.

�¢�æ^
ß�{ÿþ25—40MeV/u 8He3

Siqþ��Ao�¡. ¤^�g?å´3=²

lf\�ì���5å6� (RIBLL)�)�. ÏL

Glauber�.[ÜØÓUþ�� 8He�¢�êâ��

Ø��Ý©Ù.
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2 ¢�C�Úÿþ�{

¢�´3=²lfI[¢�¿��5g?å

6� (RIBLL)
[3, 4]

þ?1�. d=²lf\�ì

(HIRFL)JøUþ60MeV/u!6r50enA� 13C��

Ð?å, 3RIBLL�Ð?q¿ñÂ4mm�Beq, �

Ø��. ÏL1mm�	/üUìÚ^fÝ (Bρ)�À

J, �ò�Ø����Ô¥ØÓUþÚØÓa.�l

f©lÑ5��g?��5å6 (RIB).

ã1�T¢��&ÿìÙÛ«¿ã. T1ÚT2©

O�lf�1�å©�mÚª��m&ÿì. T�m

&ÿìæ^ý¥¡à��¯��ðc�� (BC-400)

Ú1>�O+���m&Ò. T�m&ÿì��m©

EÐu200ps. õU�"�ºXÚd7¡�Ñ¦77¡

^��N&ÿìÚCsI(Tl){�.&ÿì�¤. ��

N&ÿì�þÝ©O�1000, 700, 2000, 1000, 1000,

2000 Ú700µm, k�¡È�150mm2. CsI�þÝ�

10mm, k�¡È�70mm×70mm. 3õU�"�º

XÚc�k�¬ �(¯�Si&ÿì, ^u(½\

�âf� �, T&ÿìþÝ�325µm, k�¡È�

45mm×45mm.

ã 1 ¢��&ÿìÙÛ«¿ã

g?å 8He BL��N&ÿì, ���{�3

CsI(Tl)&ÿì¥, c6¡Si&ÿìQ��Uþ&ÿì

���Siq, c¡�Si&ÿì�g���Y�Si&ÿ

ì�q. ¢�êâ±¯��L�ª�P¹�O�Å^

�þ, ,�^PAWéêâl�?n.

3 ¢�(J�nØ©Û

¢�æ^ß�{ÿþ 8He��Ao�¡. �A�

�Ao�¡�L�ª�

σt =
1

Nt

ln

(

N0

N1

)

,

Ù¥Nt �ü ¡Èqâfê, N0 �\�qþ�âf

ê, N1 �Ñ����A�âfê. ÏL∆E-TOF �

±�O\�âf, ò 8HeÀJÑ5. ã2�\�âf�

∆E1-TOF ���Ì. l��Ì¥�±ò 8HeÀJÑ

5, ��\�âfêN0, Ó���ÀJ 8He�^�3

∆E2-E ��Ìþ�ÝK, l¥«©Ñ��A�âf,

J��u)�A�âfêN1. Ù{�Si&ÿì�d

aí, ?���¡Siqþ��Ao�¡. L1��

¡Siq��Ao�¡.

ã 2 \�âf∆E1-TOF ���Ì
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L 1 8He3Siþ��Ao�¡σt �ÿþ(J

Ein/(MeV·u−1) σt/mb

35.65±0.03 1591±90

34.19±0.07 1613±90

33.14±0.07 1637±90

30.03±0.11 1660±90

28.38±0.08 1686±95

26.66±0.77 1714±100

éuÛÉØ, Glauber
[5, 6]

�.�O�(J�¢�

(JÎÜ�'�Ð
[7, 8]

. ^Glauber�.[Ü�Ao

�¡, I�Ñ\�ØÚqØ��Ý©Ù. éu½Ø,

Ù¥fÚ�f��Ý©ÙÄ��Ó. �ÛÉØ, Ù¥

fÚ�f��Ý©ÙØÓ, I�©O�ÑÙ�Ý©Ù.

ã 3 [Ü¢�(J��� 8He��Ý©Ù

(a) ØÓ/ª�8He�Ý©Ù; (b) 8He�VëêHO

�Ý©Ù/ª¥fÚ�f��Ý©Ù�.

dupU��p�^�¡éØ��Ý©Ù�6

��. �±ÏLk[ÜpU�¢�êâ�� 8He Ú

28Si��Ý©Ù. ã3 (a)�[Ü 8HepU�¢�êâ

���ü«ØÓ/ª��Ý©Ù, Ù¥J��Ø�»

R = 2.5fm�pd/ª, ¢��VëêHO(2pHO)�

Ý©Ù, �A�þ���»�2.49fm. �±wÑü�

�Ý©Ù�/GØÓ, ��e�¡È�Ó. �´^

����Ý©ÙO�$U��Ao�¡�, ^pd/

ª��Ý©Ù���(J�¢������, Vë

êHO�Ý©Ù�¢�(J[Ü�Ð. VëêHO�

Ý©Ù/ªXe:

ρ(R)=
2

π3/2

{

1

a3
exp

[

−

(

R

a

)2]

+

1

b3

N −2

3

(

R

b

)2

exp

[

−

(

R

b

)2]}

,

Ù¥a2 = α2(1− 1/A), b2 = β2(1− 1/A), éu 8He,

α = 1.53, β = 2.06.

ã3(b)�Ñ
d�|ëê��� 8He �¥fÚ

�fVëêHO�Ý©Ù. Ù¥�f�þ���»�

1.75fm, ¥f�þ���»�2.69fm. ^�Ó��.

[Ü��� 4He�þ���»�1.63fm� 8He��f

þ���»�C, dd�� 8He´± 4He�Ø�. ü«

�Ý©Ù��O3uVëêHO/ª��Ý©Ù�¥

f�Ý©Ù����u�f�Ý©Ù��, épd

�Ý©Ùüövk�O. Ó�`² 8He��Ý©Ù/

ª3$U�¹eé�Ao�¡�K���.

ã4��¢�ÿþ�(J, Ó���Ñ
^Vë

êHO�Ý©ÙëêÑ\Glauber�.[Ü��. �


'�, Warner�êâ:
[9]

��IÑ. dã4�±w

�, ·��êâ[Ü�éÐ. lHO�Ý©Ù[Ü�(

J�wÑ 8He� 4He��f�Ý©ÙCq, �¥f�

Ý©Ù²w*Ð.

ã 4 8He 3 Si q þ � � A o � ¡ ÿ þ � �

Glauber�.O�(J

4 ?Ø

¢ � ÿ þ 
 8He 3 Si q þ � A o � ¡, ¿ ^

Glauber �.éÐ�[Ü
(J. ÏL[ÜpU�

8He¢�êâ��pd/ªÚVëê�HO�Ý©Ù.

^ùü«�Ý©ÙëêO�$U� 8He�Ao�¡,

uy�kVëê�HO�Ý©Ù[Ü(J�Ð. ¢�

êâ�Warner�ÿþ(J��.

[Ü�(JL² 8He�¥f�Ý©Ù�'�f�

Ý©Ù���. �f�Ý©Ù� 4He�Cq. Ï

@� 8HekX 4He�Ø�Ú*Ð�¥f�Ý©Ù.
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Measurement of Total Reaction Cross Sections for

Neutron-Rich Nucleus
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He on

28
Si

*

LI Chen1,2;1) ZHAN Wen-Long1 XIAO Guo-Qing1 GUO Zhong-Yan1 SUN Zhi-Yu1 LI Jia-Xing1

CHEN Zhi-Qiang1,2 WANG Meng1 WANG Wu-Sheng1 MAO Rui-Shi1,2

CHEN Li-Xin1 BAI Jie1 HU Zheng-Guo1,2

1 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

2 (Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract The total reaction cross sections for neutron-rich nucleus 8He at energy range from 25 to 40MeV/u on Si

target have been measured and compared with the experimental data of R. E. Warner et al. The experiment data at

high energy and low energy can be fitted well by Glauber model using two-term HO density distribution.
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