
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

19

F+
27

AlÑÑ�A¥VØXÚ�=Ä�PC *

¸ï9
1,2

�l
1;1)

Â�A
1,2

ot�
1

ã|¯
1

ÇÚ�
1

Mu�
1,2

�eL
1,2

M�é
1

xý
1,2

o�~
3

´D�
3

ë¾
3

±²
3

4ï¤
3

Sergey Yu Kun
4,5

1 (¥I�Æ�C�ÔnïÄ¤ =² 730000)

2 (¥I�Æ�ïÄ)� �® 100049)

3 (¥I�fU�ÆïÄ� �® 102413)

4 (Centro de Ciencias Fisicas, Campus Morelos UNAM, Cuernavaca, Morales, Mexico)

5 (Nonlinear Physics Group and Department of Theoretical Physics, RSPhysSE, ANU, Canberra, ACT 0200, Australia)

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

�118.75MeV, UþÚ��250keV. ^Uþg'é¼ê�{l-u¼ê¥J�
��A�Ô�²þP

C°Ý, |^Ó��Ä�A¥¤/¤�¥mVØXÚ�=ÄA5ÚPCA5uÐ
�EricsonØ�A

ÚOnØ, ?Ø
 19F+27AlÑÑ�A¥VØXÚ��m�üzL§.

'�c -u¼ê ÑÑ�A VØXÚ �Z°Ý �Z=Ä

1 Úó

lf�Ý��5-E½¡ÑÑ�A, ´0u�

�L§ÚEÜØ/¤�m��«Ø�AÅ�. ÙÔn

ã�´: üØ�E, �p�^, /¤��EÜ�¥mV

ØXÚ. -EL§¥, �é$ÄÄU=��XÚ�S

Ü-uU, ;��Äþ=��XÚ�S�g^. ù´

��ÑÑL§, ´XÚ¥��«Ônþ, 'XUþ!

>Ö!�Äþ!Ó ^!�þ�²{=£!��Ú

µþ�L§. Ïm, ,
gdÝ¬Ï�Z�/¤�

½�(�. ��, ���XÚ��Ø����ÚO²

ï�, ©�¤a��¡Úaq�¡. ¥mVØXÚ�

�müz�Ä�$Ä/�´PCÚ=Ä, Ï~^V

ØXÚ���Ý(~ω)£ãÙ=ÄL§, ^²þPC°

Ý(Γ )£ãVØXÚ�PCL§.

C20õc5mÐ�ÑÑ�A�Ô-u¼ê�ÿ

þ�ïÄ¥
[1—5]

, ÏL�A�Ô�ÚO5�, Jø


(½VØXÚ�²þPC°ÝÚ=Ä��Ý��«#

�{, r?
Ø�AÚOnØ�uÐ, Úå
<��

'5.

�©�� 19F+27AlÑÑ�A�Ô-u¼ê�¢

�(J, ^Uþg'é¼ê�{J�ù
�A�Ô�

²þPC°Ý, ¿?Ø�A¥¤/¤�¥mVØXÚ

�=ÄA5.

2 ¢�9Ù(J

¢�´3¥I�fU�ÆïÄ��HI-13 G�

·>\�ìI[¢�¿�¤�. \�å6 19F8+ �

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�>Ö

ê(Z), ÿþ�A�Ô�-u¼ê. Ù¥, >l¿¿±

P10íN, íØ�100mb, k��Ý�6cm, ��∆E &

ÿì; �Ô��{Uþ(E)�È3Si(Au)¡^. �

(¯��N&ÿì¥, Ùk�¡È�8mm×45mm, þ

Ý�500µm. 3θlab = 0◦ ��Sük{.1ÙÂ8å

6>ÖOê. 3�å6��é¡�üýθlab = ±7.5◦,

©OCk����N&ÿìiÿå6��. ��¢�
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¥&ÿXÚ�SüÙÛ9Ù¤���5U�I�ë�

©z [6,7].

ã1, 2Ú3´¢�¥©O3θlab = 57◦, 31◦ Ú−29◦

ÿ � �110.25MeV�118.75MeV� 19F+27AlÑ Ñ �

A�ÔB, C, N, O, FÚNe �-u¼ê. Uþg'

é¼êC(ε)�½Â´

C(ε)=
〈σ(E)σ(E +ε)〉

〈σ(E)〉〈σ(E +ε)〉
−1 , (1)

Ù¥ε´ÿþ-u¼êü�Uþ:�Uþ�, 〈 〉L«

é¤ÿþU«�A�Ô��¡(σ)¦�â²þ.

ã 1 θlab =+57◦ Ñ�� 19F+27AlÑÑ�A�Ô(Z = 5—10)�-u¼ê

ã 2 θlab =+31◦ Ñ�� 19F+27AlÑÑ�A�Ô(Z = 5—10)�-u¼ê

ã 3 θlab =−29◦ Ñ�� 19F+27AlÑÑ�A�Ô(Z = 5—10)�-u¼ê
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ã 4 θlab =+31◦ Ñ�� 19F+27AlÑÑ�A�Ô(Z = 5—10)�Uþg'é¼ê

� dúª1O����¢�(J, —– dúª2���nØ[Ü(J, - - - - - - dúª3���nØ[Ü(J.

Uì½Â, �Ñ 19F+27AlÑÑ�A�ÔB, C, N,

O, FÚNe�Uþg'é¼ê, Xã4¤«.

�âEricson�nØýó
[8]

, 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��, Uþ�Z°Ý

Γ Ò´�Ô�PC°Ý, �±lC(0)��p°?J�.

L1�Ñ
^Lorentz�[Ü�θlab = 57◦, 31◦

Ú−29◦ ��« 19F+27AlÑÑ�A�Ô�PC°Ý

Γ �.

L 1 19F+27AlÑÑ�A�Ô�PC°Ý

Γ/keV
Z

θlab = +57◦ θlab = +31◦ θlab =−29◦

5 140 295 300

6 150 310 320

7 155 320 330

8 165 325 350

9 180 360 400

10 170 300 360

3 ?Ø

±�ÔF���~, e¡^A«ØÓ��{5?

ØVØXÚ�=ÄA5.

1) 3lf�Ý��5-EïÄ�ÐÏ, �


£ã�A¥¤/¤�¥mVØX Ú� =Ä, Ï~

Ñ{ü/b�VØXÚ´��= Ä� fN. XJ

�fN�=Ä.þ Irig = µR2, fN�=Ä��Ý

ωrig = ~lgr/Irig, Ù¥, XÚ�òÜ�þµ =
A1A2

A1 +A2

.

éu114MeV� 19F+27Al�A, XÚ��, ��p�

^ � » R = 1.36(A1/3
1 + A1/3

2 ) + 0.5, Þ > � Ä þ

lgr = 47~, �¦���fN�VØXÚ�=Ä��

Ýω = 2.60MeV/~.

2) fNb�£ã
VØXÚ�=Ä5�, ��.

Lu{z. §@�VØXÚ�PC°ÝΓ ´��~þ,

Ø�Ñ��Ýθ C, ù´ØÎÜ¢�¯¢�.

L1 �Ñ�´l-u¼êÿþ¢�J��ØÓ

&ÿ�Ýθlab � 19F+27AlÑÑ�A�Ô�PC°Ý.

w,, VØXÚ�PCL§�=Ä�', �±b½r

19F+27Al�A¥¤/¤�VØXÚ�=Äw�´��

!�=Ä.

!�=Ä���Ýω = ∆θ/∆τ , �A�Ô�

²þÆ· τ �PC°ÝΓ �'X´ τ = ~/Γ , ¤±,

~ω = ∆θ

/(

1

Γ1

−
1

Γ2

)

, u´, lL1�Ñ�Γ -θ ¢�

êâN´���ÔF¤éA�VØXÚ�=Ä��Ý

ω = 2.5MeV/~.

3) 20V60c�ÐJÑ�EricsonnØ
[8]

´ïÄ

-u¼êÞá�Ä:, TnØ�é?u²ïG��E

ÜØ, U�ÑEÜXÚ�²þPC°ÝΓ , �´vk�

ÄΓ �EÜXÚ�=Äm�'é. e3ÑÑ�A�Ô

�Uþg'é¼ê¥, Ó��Ä
VØXÚ�=ÄÚ

PC, Uþg'é¼ê�L�ª�
[9]

C(ε, θ) = exp(−2aε2)×

cos
[

2(π−θ)ε
]

+cosh
[

2(π−θ)γ
]

1+cosh
[

2(π−θγ)
] ×

[

1−exp(−2πγ)
]2

∣

∣

∣
1−exp

[

−2π(γ− iε)
]

∣

∣

∣

2 , (3)

Ù¥ε = ε/~ω, γ = Γ/~ω, (2a)1/2 ´�AXÚ�þf

�©Ñ. ± θlab = 31◦ �êâ�~, ^ù�g�[Ü

19F+27Al�¢�(J, Xã4¥�J�¤«, �Ð/Ó
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��Ñ
ÑÑ�A�ÔB, C, N, O, FÚNe�²þP

C°ÝΓ Ú�Z=Ä��Ý~ω ��.

4 (å�

élf�Ý��5-E�ïÄ®²k30õc

�{¤, -E¥¤/¤�¥mVØXÚ�=ÄA5�

(áuÐ
Ericson�Ø�AÚOnØ. �Ð, ¥mE

ÜXÚ�w�´��{ü�=ÄfN, �PCvké

X; ��, �âÑÑ�A-u¼êÿþ�¢�¯¢, r

¥mEÜXÚw�´��²þPC°Ý�ÙÑ��Ý

þ!Cz�=Ä�PCXÚ, l/ªþr=ÄÚP

CéX
å5, �´�,ØU�ÑVØNX=Ä�Ù

PC°Ým�'�Ôn�¶?uÐ�r¥mEÜ

XÚw�´Ó�²{PCÚ�Z=Äù�ü«�^�

����müz�VØXÚ, ¿�Ñ“�Z=Ä”¢

Sþ´�«±Ï5��m–�m�Û�5Cz
[9]

, �Ð

/)º
¢�(J, \�
<�é¥mVØXÚ�=

ÄA5�@£, \�
<�élfÑÑ�AÅ��

@£.
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Abstract Excitation functions of the reaction products B, C, N, O, F and Ne in the dissipative heavy ion collision

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

coherent widths Γ of the products are extracted by using the energy autocorrelation functions. Taking into account

the properties of both the rotation and decay in an intermediate dinuclear system formed in the reaction, the Ericson

statistical theory in nuclear reaction has been developed and the evolution process of the dinuclear system is discussed.

Key words excitation function, dissipative collision, dinuclear system, coherent width, coherent rotation
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