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Á� ÿþ
 19F+27AlÑÑ�A�ÔB, C, N, O, FÚNe�-u¼ê, \�å6�Uþl110.25MeV

�118.75MeV, UþÚ��250keV. l�Ô�Uþg'é¼ê¥J�
�A¥¤/¤�¥mVØXÚ

�=Ä.þ, ��Ê�.O��fN=Ä.þ�'�, (JL²/¤�VØXÚk��/C.

'�c -u¼ê ÑÑ�A VØXÚ =Ä.þ /C

1 Úó

lfÑÑ�A´0u��L§ÚEÜØ/¤�

m��«Ø�AÅ�. 3lfÑÑ�A¥, /¤


��=Ä�¥mVØXÚ, Ï~^��Ý½ö=Ä.

þ5£ãVØXÚ�=Ä.

l¢���Ý5w, 3lfÑÑ�A¥, Bu

��*ÿ�ÔnþÌ�k�>âf�Ô�>Öê!�

þê!Uþ±9Ñ��Ý, ,��¤�Ô�UÌÚ�

©Ù, ?1Ôn¯K�©Û. =Ä´���.�6

.�m�(J, ¦+�«�.Ñ@�=Ä´lfÑ

Ñ�A¥¤/¤�¥mVØXÚ���Ä�$Ä/

�, �´, ØÓ�.éu=ÄÅ��n)±9=ÄL

§�£ã¿Ø�Ó, ùÒk�u¢��?�Úu�±

9nØg��Øä�õ.

Cc5mÐ�ÑÑ�A�Ô-u¼ê�ÿþ�ï

Ä¥
[1—6]

, ÏL©Û�A�Ô�ÚO5�, ^Uþg

'é¼ê�±��VØXÚ�=Ä.þ, Jø
ïÄ

VØXÚ=Ä5���«#�{. �©�� 19F+27Al

ÑÑ�A�Ô-u¼êÿþ�¢�(J, ^Uþg'

é¼ê�{J��A¥¤/¤�¥mVØXÚ�=Ä

.þ, ?ØVØXÚ�=Ä�/C�m�'X.

2 ¢�9Ù(J

¢�´3�®¥I�fU�ÆïÄ��HI-13G

�·>\�ìI[¢�¿�¤�. \�å6 19F�

Uþl110.25MeV�118.75MeV, UþCz�Ú��

250keV; Ó �q 27Al�þÝ�60µg/cm2; 3@dí

N>l¿���N|¤� (∆E-E)"�º©O u¢

�¿X57◦, 31◦ Ú−29◦, ^5�O�A�Ô�>Öê

Z, ÿþ�A�Ô�-u¼ê. Ù¥, >l¿¿±P10

íN, íØ�100mbar, k��Ý�6cm, ��∆E &

ÿì; �Ô��{UþE �È3Si(Au)¡^. �(

¯��N&ÿì¥, Ùk�¡È�8mm×45mm, þÝ

�500µm. 3θlab=0◦ ��Sük{.1ÙÂ8å6

>ÖOê. 3�å6��é¡�üýθlab =±7.5◦, ©

OCk����N&ÿìiÿå6��.

ã1!ã2Úã3´¢�¥©O3θlab = 57◦, 31◦

Ú−29◦ ÿ��110.25MeV�118.75MeV� 19F+27Al
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ÑÑ�A�a��ÔB, C, N, O, FÚNe�-u¼ê.

ã 1 θlab =57◦ Ñ�� 19F+27AlÑÑ�Aa��Ô�-u¼ê

ã 2 θlab =31◦ Ñ�� 19F+27AlÑÑ�Aa��Ô�-u¼ê

ã 3 θlab =−29◦ Ñ�� 19F+27AlÑÑ�Aa��Ô�-u¼ê

UìUþg'é¼êC(ε)�½Â:

C(ε) =
〈σ(E)σ(E +ε)〉

〈σ(E)〉〈σ(E +ε)〉
−1, (1)

Ù¥ε´ÿþ-u¼ê�ü�Uþ:�m�Uþ��,

〈 〉L«é¤ÿþU«�A�Ô��¡σ ¦�â²þ.

±θlab=31◦ �~, UìL�ª(1)�Ñ� 19F+27Al

ÑÑ�A�ÔB, C, N, O, FÚNe�Uþg'é¼ê

Xã4¥�¢%:¤«.

�âEricson�nØýó
[7]

, EÜØ�A�Ô�U

þg'é¼êAT¥y�Lorentz., ÷vL�ª

C(ε) = C(0)
Γ 2

Γ 2 +ε2
, (2)

ùp�C(0)éAu¼êC(ε)�4��. lC(0)��

p°?�±J��A�Ô�PC°ÝΓ . ã4¥�¢

�Ò´ 19F+27Al�A�Ô�Lorentz[Ü�, J�

���A�Ô�PC°ÝΓ ��3ã4¥®²I².
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EricsonnØ´ïÄ-u¼êÞá�Ä:, JÑu

20V60c�ÐÏ, �é�´?u²ïG��EÜØ

�PC. lfÑÑ�AÅ�(áu20V70c��

�, ÑÑ�A�Ô�UÌ!�©Ù!²þÆ·!PC

�ª�A:ÑØÓuEÜØ. �Xã4¤«, ÑÑ�A

�Ô�Uþg'é¼ê�Ø2ÎÜEÜØ�Lorentz

.�, ´�3X�«O±Ï5���(�. ��

Ä
ÑÑ�A¥¤/¤�VØXÚ�=Ä��, Uþ

g'é¼ê�L�ªuÐ�
[8]

:

C(∈,θ) = exp(−2a∈2)×

cos[2(π−θ)∈]+cosh[2(π−θ)γ]

1+cosh[2(π−θ)γ]
×

[1−exp(−2πγ)]
2

|1−exp[−2π(γ− i∈)]|
2 , (3)

ùp�∈= ε/~ω, γ = Γ/~ω, (2a)1/2 ´�AXÚ�þ

f�©Ñ.

ã 4 θlab =+31◦ Ñ�� 19F+27AlÑÑ�A�ÔB, C, N, O, FÚNe�Uþg'é¼ê

� dúª (1)O����¢�(J, ——dúª (2)���nØ[Ü(J, - - - - - -dúª (3)���nØ[Ü(J.

^úª (3)[Ü θlab = 31◦ � 19F+27Al�¢�(

JXã4¥�J�¤«, �Ð/2y
ÑÑ�A�

ÔB, C, N, O, FÚNe�Uþg'é¼ê�/G9

��(�. ùp, úª(3)Úúª(2)��, ÑU
�

Ñ�A�Ô�PC°ÝΓ , �ü�úª�Ñ�(

J´���. úª(3)�uÐ3uØ��±�Ñ�

A�Ô�PC°ÝΓ , Ó��U
l¥J�ÑÑ�

A�Ô¤éA�VØXÚ�=Ä��Ýω. Xã4

¤I², 3 θlab = 31◦ Ñ��114MeV� 19F+27AlÑ

Ñ�A�ÔB, C, N, O, FÚNe¤éA�VØXÚ

�=Ä��Ý�� ~ω 31.30MeV�m. dVØX

Ú�=Ä��Ý, 3�½�.e�±��XÚ�=

Ä.þ. 3114MeV� 19F+27Al�A¥, Þ>�Äþ

lgr = 47~, �.�Äþ lcr = 36~, �ÑÑ�A�Ô

�²þ�Äþ l = (lcr + lgr)/2, �A�=Ä.þ�

Jexp = l/ω = 14.6×10−42MeV•s2.

3 ?Ø

nØO�Ø�A¥¤/¤�EÜXÚ�=Ä.þ

~^�kEÄ�.ÚÊX�.
[9]

. é$Ulf-E,

ÊX�.�O�®²¤õ/[Ü
Nõ¢�(J
[10 ]

.

ÊX�.@�, VØXÚ´dü�¥/Ø��Ê3�

å���=Ä�fN. ù�, ��fN7z ¶�=Ä.

þJ �un�=Ä.þJ1 , J2 9Jc �Ú, J1 ÚJ2 ©O

�Lz�¥/Ø7BLg�¥%¶�=Ä�=Ä.

þ, Jc ´ùü�¥/Ø��þ8¥3��=ÄfN�

¥%þ¿�7z ¶=Ä�=Ä.þ. =:

J = J1 +J2 +Jc, (4)

J = 1.044

{

2

5

(

A5/3
1 +A5/3

2

)

+[A1A2/(A1 +A2)]×

(

A1/3
1 +A1/3

2

)2
}

r2
0 ×10−44MeV •s2, (5)

Ù¥A1 ÚA2 ©O´ü�ÊX3�å�Ø��þê,

Ï~�ëêr0 = 1.30fm
[10]

.

�âúª (5), 3114MeV� 19F+27Al�A¥, ±

ÑÑ�A�ÔF�~, ÙVØXÚ¤éA�XÚ�=

Ä.þ�nØO��Jtheo = 8.95×10−42MeV•s2.

w ,, = Ä . þ � ¢ � ( J Jexp = 14.6 ×

10−42MeV•s2 ² w / � u = Ä . þ � n Ø O � �

Jtheo = 8.95× 10−42MeV•s2. ��Äù«�O, �±

3nØO�¥Ú?Ø�/C. �{ü��¹´��Ä

o4/C, b½/C¥Ø�NÈ�±ØC, r/C�
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fØ�L¡U¥�¼êÐm, ¦Ùo4/Cëêβ. é

u¶é¡�ý¥k:

Rx = Ry = R0

(

1−
1

2

√

5

4π
β

)

, (6)

Rz = R0

(

1+

√

5

4π
β

)

, (7)

Ù¥R0 �Ø�Ä/C�¥/fN��», Rz �=�

Äo4/C�é¡�ý¥��¶�», Rx = Ry �é

¡�ý¥�á¶�». ^úª(6)Ú(7)[Ü 19F+27Al

ÑÑ�A�¢�(J, Ó��¥/fN��»ë

ê r0 = 1.30fm, é�ÔF¤éA�EÜXÚ, �Ä

/ C �, ý ¥ � � ¶ � » Rz = 1.26R0, á ¶ � »

Rx=Ry=0.86R0 �, o4/Cëêβ = 0.43, XÚ=

Ä.þ�nØO��Jtheo = 14.4×10−42MeV•s2, U


éÐ/[Ü¢�(J.

4 (Ø

114MeV� 19F+27AlÑÑ�Aa��ÔB, C, N,

O, FÚNe�Uþg'é¼ê�©ÛL², �rÑÑ

�A¥¤/¤�VØXÚw�´ü�vk/C�¥/

Ø�Ê�=ÄfN�, =Ä.þ�nØO��²w/

�u=Ä.þ�¢�(J; ��{ü/�Ä�Ø�o

4/C, =Ä.þ�nØO��ÒU
éÐ/ÎÜ¢

�(J. éu114MeV� 19F+27AlÑÑ�A�Ô5`,

o4/Cëêβ 30.43�m.

¢�(JL², ÑÑ�AL§¥)¤�¥mEÜ

XÚ�3Ø�/C.
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Abstract Excitation functions of the reaction products B, C, N, O, F and Ne emitted from the dissipative reaction

of 19F+27Al have been measured at incident energies from 110.25MeV to 118.75MeV in steps of 250keV. The moments

of inertia of the intermediate dinuclear system formed in the reaction are extracted from the energy autocorrelation

functions of the products. Comparing the moment of inertia extracted from the experimental data with the calculated

one by using the sticking limit, it indicates that the formed dinuclear system has a large deformation in the reaction

process.

Key words excitation function, dissipative reaction, intermediate dinuclear system, moment of inertia, deformation

Received 30 September 2005

*Supported by NSFC (10475101,10175083), Major State Research Development Program (G2000077400) and National Key

Program for Basic Research, Ministry of Science and Technology (2001CCB01200)

1) E-mail:wangqi@impcas.ac.cn


