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�¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

Œ¨±·μ¸±μ¶¨Î¥¸±μ¥ μ¶¨¸ ´¨¥ ¸Éμ²±´μ¢¥´¨° Ö¤¥· 6�¥ ¨ 9Li ¸ Ö¤·μ³ 28Si ¶·μ¢¥¤¥´μ
´  μ¸´μ¢¥ Î¨¸²¥´´μ£μ ·¥Ï¥´¨Ö ´¥¸É Í¨μ´ ·´μ£μ Ê· ¢´¥´¨Ö ˜·¥¤¨´£¥·  ¤²Ö ¢´¥Ï´¨Ì
´¥°É·μ´μ¢ Ö¤¥·-¸´ ·Ö¤μ¢. �μ¶· ¢±¨ ± Ö¤·μ-Ö¤¥·´μ³Ê ¶μÉ¥´Í¨ ²Ê ¨§-§  ¶¥·¥· ¸¶·¥¤¥-
²¥´¨Ö ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ μ¶·¥¤¥²¥´Ò ¤²Ö Ô´¥·£¨¨ μÉ 5 ¤μ 60 ŒÔ‚/´Ê±²μ´ ¸ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ § ¢¨¸ÖÐ¥£μ μÉ ¢·¥³¥´¨ Ëμ²¤¨´£-¶μÉ¥´Í¨ ² . ‚¥·μÖÉ´μ¸ÉÓ ÊÌμ¤  ¨§ Ê¶·Ê£μ£μ
± ´ ²  ¢ÒÎ¨¸²¥´  ¸ ¶μ³μÐÓÕ ¡¥§μÉ· ¦ É¥²Ó´ÒÌ £· ´¨Î´ÒÌ Ê¸²μ¢¨° ¤²Ö ¶ ·Í¨ ²Ó´ÒÌ
¢μ²´. �¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ¸¥Î¥´¨° ¸μ£² ¸ÊÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ¶μ
¶μ²´Ò³ ¸¥Î¥´¨Ö³ ¶¥·¥Î¨¸²¥´´ÒÌ ·¥ ±Í¨°.

Microscopic description of collisions of 9Li and 6He with the 28Si nucleus has been
performed on the basis of numerical solution of the time-dependent Schréodinger equation
for the external neutrons of projectile nuclei. The corrections to the nucleusÄnucleus po-
tential associated with the redistribution of external neutrons were determined for energies
from 5 to 60 MeV/nucleon using time-dependent folding potential. The probability of
leaving the elastic channel was calculated based on the re	ectionless boundary condition
for partial waves. The calculated cross sections are in agreement with the experimental
data on the total reaction cross sections for these nuclei.

PACS: 24.10.-i; 25.70.-z

�¸´μ¢´Ò¥ ¶·μÍ¥¸¸Ò ¶·¨ Ö¤·μ-Ö¤¥·´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ: ¸²¨Ö´¨¥ Ö¤¥·, ¨Ì
± ¸ É¥²Ó´Ò¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ¶¥·¥¤ Î¥° ¨ ¢Ò¡¨¢ ´¨¥³ ´Ê±²μ´μ¢,   É ±¦¥
¤ ²Ó´¨¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ±Ê²μ´μ¢¸±¨³ ¢μ§¡Ê¦¤¥´¨¥³ Ö¤¥·, ¡Ò²¨ ¶¥·¥Î¨-
¸²¥´Ò ¢ μ¸´μ¢μ¶μ² £ ÕÐ¥° · ¡μÉ¥ ƒ. �.”²¥·μ¢  [1]. Š Î¥¸É¢¥´´Ò° Ì · ±É¥·
¶¥·¥· ¸¶·¥¤¥²¥´¨Ö ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ ¶·¨ ¸¡²¨¦¥´¨¨ Ö¤¥· § ¢¨¸¨É μÉ ¸μ-
μÉ´μÏ¥´¨Ö ³¥¦¤Ê ¸·¥¤´¥° ¸±μ·μ¸ÉÓÕ ´¥°É·μ´  ¢¡²¨§¨ Ê·μ¢´Ö ”¥·³¨ ¢ Ö¤·¥-
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¸´ ·Ö¤¥ 〈v〉 ¨ ¸±μ·μ¸ÉÓÕ v1 Ö¤· -¸´ ·Ö¤  ¸ ³ ¸¸μ¢Ò³ Î¨¸²μ³ A ¢ ² ¡μ· Éμ·-
´μ° ¸¨¸É¥³¥. ‘·¥¤´ÖÖ ±¨´¥É¨Î¥¸± Ö Ô´¥·£¨Ö ¸² ¡μ¸¢Ö§ ´´ÒÌ ´¥°É·μ´μ¢ (¢ Éμ³
Î¨¸²¥ ¢ Ö¤· Ì 6�¥ ¨ 9Li) ¶·¨¡²¨§¨É¥²Ó´μ · ¢´  £²Ê¡¨´¥ ¶μÉ¥´Í¨ ²Ó´μ° Ö³Ò
¸·¥¤´¥£μ ¶μ²Ö; ¢ ¤ ´´μ° · ¡μÉ¥ ¨¸¶μ²Ó§μ¢ ´  μÍ¥´±  〈ε〉 ≈ 30 ŒÔ‚. „²Ö
μÉ´μÏ¥´¨Ö ¸±μ·μ¸É¥° ¶μ²ÊÎ¨³

v1

〈v〉 ≈ γ =
(

Elab

〈ε〉A

)1/2

, (1)

£¤¥ Elab Å Ô´¥·£¨Ö Ö¤· -¸´ ·Ö¤  ¢ ² ¡μ· Éμ·´μ° ¸¨¸É¥³¥. �·¨ ´¨§±¨Ì Ô´¥·-
£¨ÖÌ, ¢ ¸²ÊÎ ¥ 〈v〉 � v1, γ � 1, §  ¢·¥³Ö ¶·μ²¥É  Ö¤· -¸´ ·Ö¤  ·Ö¤μ³ ¸ Ö¤·μ³-
³¨Ï¥´ÓÕ ¥£μ ¸² ¡μ¸¢Ö§ ´´Ò° ´¥°É·μ´ ³μ¦¥É, Ê¸²μ¢´μ £μ¢μ·Ö, ¸μ¢¥·Ï¨ÉÓ ¤μ-
¸É ÉμÎ´μ ³´μ£μ μ¡μ·μÉμ¢ ¢μ±·Ê£ μ¡μ¨Ì Ö¤¥·´ÒÌ μ¸Éμ¢μ¢. �·¨ ±¢ ´Éμ¢μ³ μ¶¨-
¸ ´¨¨ ¢  ¤¨ ¡ É¨Î¥¸±μ³ ¶·¨¡²¨¦¥´¨¨ [2] §  ¢·¥³Ö ¶·μ²¥É  ´¥°É·μ´ μ¡· §Ê¥É
μ¤´μ ¨²¨ ´¥¸±μ²Ó±μ ¤¢ÊÍ¥´É·μ¢ÒÌ (®³μ²¥±Ê²Ö·´ÒÌ¯) ¸μ¸ÉμÖ´¨°. ‚ ¶·¥¤¥²Ó´μ
´¥ ¤¨ ¡ É¨Î¥¸±μ³ ¸²ÊÎ ¥ (¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ), ±μ£¤  〈v〉 � v1,
γ � 1, ´¥°É·μ´ §  ¢·¥³Ö ¶·μ²¥É  ´¥ Ê¸¶¥¢ ¥É ¶¥·¥¤ ÉÓ¸Ö ´  Ö¤·μ-³¨Ï¥´Ó.
‡´ Î¥´¨¥ ¶ · ³¥É·  γ ³μ¦¥É ¸²Ê¦¨ÉÓ ¤²Ö μÍ¥´±¨ ¸É¥¶¥´¨ ´¥ ¤¨ ¡ É¨Î´μ¸É¨
¸Éμ²±´μ¢¥´¨Ö.

�Ö¤ · ¸Î¥Éμ¢ ¶¥·¥· ¸¶·¥¤¥²¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ ¢ ¶μ²¥
Ö¤¥·´ÒÌ μ¸Éμ¢μ¢ ¡Ò² ¶·μ¢¥¤¥´ ´  μ¸´μ¢¥ Î¨¸²¥´´μ£μ ·¥Ï¥´¨Ö ´¥¸É Í¨μ´ ·-
´μ£μ Ê· ¢´¥´¨Ö ˜·¥¤¨´£¥·  ¢ · ¡μÉ Ì [3Ä5]. � Î ²Ó´Ò³ Ê¸²μ¢¨¥³ Ö¢²Ö²¨¸Ó
¢μ²´μ¢Ò¥ ËÊ´±Í¨¨ μ¡μ²μÎ¥Î´μ° ³μ¤¥²¨. ‚ ¤ ´´μ° · ¡μÉ¥ ¶μÉ¥´Í¨ ² ¸·¥¤-
´¥£μ ¶μ²Ö Ö¤·  9Li ¡Ò² ¢Ò¡· ´ ¢ Ëμ·³¥ ¶μÉ¥´Í¨ ²  ‚Ê¤¸ Ä‘ ±¸μ´  ¸ ¶ -
· ³¥É· ³¨, μ¡¥¸¶¥Î¨¢ ÕÐ¨³¨ ¶·¨¡²¨¦¥´´μ¥ · ¢¥´¸É¢μ ³μ¤Ê²Ö |ε1p| Ô´¥·£¨¨
´¥°É·μ´´μ£μ Ê·μ¢´Ö 1p3/2 Ô±¸¶¥·¨³¥´É ²Ó´μ° Ô´¥·£¨¨ μÉ¤¥²¥´¨Ö μ¤´μ£μ ´¥°-
É·μ´  Es,1 = 4,06 ŒÔ‚ (¤ ´´Ò¥ ¢§ÖÉÒ ¨§ [6]). „²Ö Ö¤·  6�¥ ¡Ò² ¨¸¶μ²Ó§μ¢ ´
¶·¥¤²μ¦¥´´Ò° ¢ · ¡μÉ¥ [7] ¶μÉ¥´Í¨ ² ¸ ³ ±¸¨³Ê³μ³ ¢ Í¥´É·¥ Ö¤· . �·¨³¥·Ò
¶²μÉ´μ¸É¨ ¢¥·μÖÉ´μ¸É¨ ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ Ö¤·  ¶·¨ ´ ¨¡μ²ÓÏ¥³ ¸¡²¨¦¥´¨¨
Ö¤·  9Li ¸ Ö¤·μ³ 28Si, ¶μ± § ´´Ò¥ ´  ·¨¸. 1, ¤¥³μ´¸É·¨·ÊÕÉ ¤¢  · §²¨Î´ÒÌ
·¥¦¨³  ¶¥·¥· ¸¶·¥¤¥²¥´¨Ö ´¥°É·μ´μ¢:  ¤¨ ¡ É¨Î¥¸±¨° ¸ μ¡· §μ¢ ´¨¥³ ¤¢Ê-
Í¥´É·μ¢ÒÌ ¸μ¸ÉμÖ´¨° (·¨¸. 1,  ) ¨ ´¥ ¤¨ ¡ É¨Î¥¸±¨° (·¨¸. 1, ¢) ¸ ¶μ¢ÒÏ¥´¨¥³
±μ´Í¥´É· Í¨¨ ´¥°É·μ´μ¢ ³¥¦¤Ê Ö¤¥·´Ò³¨ ¶μ¢¥·Ì´μ¸ÉÖ³¨,   É ±¦¥ ¶¥·¥Ìμ¤
³¥¦¤Ê ÔÉ¨³¨ ·¥¦¨³ ³¨ (·¨¸. 1, ¡).

„¨´ ³¨Î¥¸±μ¥ ¶¥·¥· ¸¶·¥¤¥²¥´¨¥ ¢´¥Ï´¨Ì ¸² ¡μ¸¢Ö§ ´´ÒÌ ´¥°É·μ´μ¢
Ö¤¥· 6�¥ ¨ 9Li ¢ Ìμ¤¥ ¸Éμ²±´μ¢¥´¨Ö ¸ Ö¤·μ³ 28Si ¶·¨¢μ¤¨É ± § ¢¨¸¨³μ¸É¨ ¢§ ¨-
³μ¤¥°¸É¢¨Ö Ö¤¥· μÉ Ô´¥·£¨¨. �ËË¥±É¨¢´Ò° Ö¤·μ-Ö¤¥·´Ò° ¶μÉ¥´Í¨ ² ³μ¦´μ
¶·¥¤¸É ¢¨ÉÓ ¢ ¢¨¤¥

V (R, Elab) = V (R) + η1(Elab) [εα(R) − εα(∞)] + η2(Elab)δV (R, Elab) (2)

¸ ¢¥¸ ³¨ η1(Elab) ¨ η2(Elab) = 1−η1(Elab)  ¤¨ ¡ É¨Î¥¸±μ°, [εα(R) − εα(∞)],
¨ ´¥ ¤¨ ¡ É¨Î¥¸±μ°, δV (R, Elab), ¶μ¶· ¢μ± ¸μμÉ¢¥É¸É¢¥´´μ. ‡¤¥¸Ó R Å · ¸-
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�¨¸. 1. �·¨³¥·Ò ¶²μÉ´μ¸É¨ ¢¥·μÖÉ´μ¸É¨ ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ Ö¤·  9Li ¶·¨ ¥£μ ´ ¨-
¡μ²ÓÏ¥³ ¸¡²¨¦¥´¨¨ ¸ Ö¤·μ³ 28Si ¶·¨ Ô´¥·£¨ÖÌ ´  ´Ê±²μ´ Elab/A = 2 ŒÔ‚/´Ê±²μ´
( , γ = 0,26), Elab/A = 7,5 ŒÔ‚/´Ê±²μ´ (¡, γ = 0,5) ¨ Elab/A = 15 ŒÔ‚/´Ê±²μ´
(¢, γ = 0,7)

¸ÉμÖ´¨¥ ³¥¦¤Ê Í¥´É· ³¨ Ö¤¥·´ÒÌ μ¸Éμ¢μ¢, V (R) Å ¶μÉ¥´Í¨ ² ¢ Ëμ·³¥, ¶·¥¤-
²μ¦¥´´μ° ¢ · ¡μÉ¥ [8], εα(R) Å Ô´¥·£¨Ö ¤¢ÊÍ¥´É·μ¢μ£μ (³μ²¥±Ê²Ö·´μ£μ) ¸μ-
¸ÉμÖ´¨Ö ¢´¥Ï´¥£μ ´¥°É·μ´  [2]. �¥·¥Ìμ¤ μÉ  ¤¨ ¡ É¨Î¥¸±μ£μ ·¥¦¨³  ± ´¥-
 ¤¨ ¡ É¨Î¥¸±μ³Ê ³μ¦´μ § ¤ ÉÓ ËÊ´±Í¨¥° Ë¥·³¨¥¢¸±μ£μ É¨¶ 

η1(Elab) ≈ 1

1 + exp
[

1
α

((
Elab

A

)
− β〈ε〉

)] (3)

¸ ¢ ·Ó¨·Ê¥³Ò³¨ ¶ · ³¥É· ³¨: Ï¨·¨´μ° α μ¡² ¸É¨ ¶¥·¥Ìμ¤  ³¥¦¤Ê  ¤¨ ¡ -
É¨Î¥¸±¨³ ¨ ´¥ ¤¨ ¡ É¨Î¥¸±¨³ ·¥¦¨³ ³¨ ¨ ¸·¥¤´¥° ÉμÎ±μ° É ±μ£μ ¶¥·¥Ìμ¤ 
β〈ε〉. � ¸Î¥ÉÒ ¢ ¤¢ÊÍ¥´É·μ¢μ° μ¡μ²μÎ¥Î´μ° ³μ¤¥²¨ [4] ¶μ± § ²¨, ÎÉμ ¤²Ö · ¸-
¸³ É·¨¢ ¥³ÒÌ Ö¤¥·  ¤¨ ¡ É¨Î¥¸± Ö ¶μ¶· ¢±  ´¥§´ Î¨É¥²Ó´μ ³¥´Ö¥É ¢Ò¸μÉÊ B
¨ · ¤¨Ê¸ RB ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ΔB � 1 ŒÔ‚, ΔRB � 1 Ë³. �Éμ μ¡Ñ-
Ö¸´Ö¥É¸Ö É¥³, ÎÉμ  ¤¨ ¡ É¨Î¥¸±μ¥ ¶¥·¥· ¸¶·¥¤¥²¥´¨¥ ´¥°É·μ´μ¢ μÌ¢ ÉÒ¢ ¥É
¢¥¸Ó μ¡Ñ¥³ Ö¤· -³¨Ï¥´¨ (¸³. ·¨¸. 1,  ).

‚ ´¥ ¤¨ ¡ É¨Î¥¸±μ³ ·¥¦¨³¥ ¸ γ ∼ 1 (¸³. ·¨¸. 1, ¢) ¶μ¢ÒÏ¥´´ Ö ±μ´Í¥´-
É· Í¨Ö (¶²μÉ´μ¸ÉÓ ¢¥·μÖÉ´μ¸É¨) ´¥°É·μ´μ¢, μ¡· §ÊÕÐ Ö¸Ö ³¥¦¤Ê ¤¢Ê³Ö Ö¤¥·-
´Ò³¨ μ¸Éμ¢ ³¨, ¸¶μ¸μ¡´  Ê¸¨²¨ÉÓ ¨Ì ¶·¨ÉÖ¦¥´¨¥ ¤·Ê£ ± ¤·Ê£Ê ¨ ¸ÊÐ¥¸É¢¥´´μ
¸´¨§¨ÉÓ ¢Ò¸μÉÊ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥· . ‘ ·μ¸Éμ³ Elab ¶·¨ γ > 1 μ¡² ¸ÉÓ ´¥°-
É·μ´´μ£μ ¨§¡ÒÉ±  (¶μ¢ÒÏ¥´´μ° ¶²μÉ´μ¸É¨ ¢¥·μÖÉ´μ¸É¨) ¸³¥Ð ¥É¸Ö ¢¶¥·¥¤
μÉ ³¥¦ÑÖ¤¥·´μ° μ¸¨, ¨ ¥¥ ¢²¨Ö´¨¥ ´  ¶μÉ¥´Í¨ ² ¢§ ¨³μ¤¥°¸É¢¨Ö Ö¤¥· V (R)
μ¸² ¡¥¢ ¥É. ˆ§³¥´¥´¨¥ ¶μÉ¥´Í¨ ²  δV (R, Elab) ³μ¦´μ ¢Ò· §¨ÉÓ ¸ ¶μ³μÐÓÕ
Ëμ²¤¨´£-¶μÉ¥´Í¨ ² 

δV (R(t), Elab) =
∫

d3r1

∫
d3r2 δρ1(r1, t) ρ2(r2)u (|R + r1 − r2|), (4)

£¤¥ u(r) Å ´Ê±²μ´-´Ê±²μ´´Ò° ¶μÉ¥´Í¨ ²; ρ2(r) Å ±μ´Í¥´É· Í¨Ö ´Ê±²μ´μ¢ ¢

Ö¤·¥-³¨Ï¥´¨, δρ1(r1, t) = ρ1(r1, t)−ρ
(0)
1 (r1); ρ1(r1, t) Å ¨§³¥´ÖÕÐ Ö¸Ö ¶²μÉ-
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´μ¸ÉÓ ¢¥·μÖÉ´μ¸É¨ ¢´¥Ï´¨Ì ´¥°É·μ´μ¢ Ö¤· -¸´ ·Ö¤ ; ρ
(0)
1 (r1) Å  ´ ²μ£¨Î´ Ö

¶²μÉ´μ¸ÉÓ ¢ ¶·¨¡²¨¦¥´¨¨ ®§ ³μ·μ¦¥´´μ£μ¯ Ö¤· -¸´ ·Ö¤ , ¢ÒÎ¨¸²¥´´ Ö ¶·¨
μÉ¸ÊÉ¸É¢¨¨ ¢§ ¨³μ¤¥°¸É¢¨Ö É ±¨Ì ´¥°É·μ´μ¢ ¸ Ö¤·μ³-³¨Ï¥´ÓÕ. ˆ¸¶μ²Ó§μ-
¢ ´¨¥ ®£ Ê¸¸μ¢¸±μ° μ¤´μ·μ¤´μ°¯ ³μ¤¥²¨ •¥²³  [9] ¤²Ö ρ2(r) ¨ ±μ³¡¨´ Í¨¨
£ Ê¸¸μ¢¸±¨Ì Ô±¸¶μ´¥´É ¤²Ö u(r) [7] ¶μ§¢μ²Ö¥É ¸´¨§¨ÉÓ ±· É´μ¸ÉÓ ¨´É¥£· ²μ¢
¢ Ëμ·³Ê²¥ (4) ¸ Ï¥¸É¨ ¤μ É·¥Ì. � ¸Î¥ÉÒ ¶μ± § ²¨, ÎÉμ ´¥ ¤¨ ¡ É¨Î¥¸± Ö
¶μ¶· ¢±  δV (R, Elab) ¸ÊÐ¥¸É¢¥´´μ ¸´¨¦ ¥É ¢Ò¸μÉÊ B (Elab) ¨ Ê¢¥²¨Î¨¢ ¥É
· ¤¨Ê¸ RB (Elab) ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ¶·¨ Elab/A < 〈ε〉 (·¨¸. 2,  , ¡).

�¨¸. 2. �ËË¥±É¨¢´Ò° Ö¤·μ-Ö¤¥·´Ò° ¶μÉ¥´Í¨ ² V (R,Elab) ¤²Ö ¸¨¸É¥³ 6He + 28Si ( )
¨ 9Li+ 28Si (¡): ¸¶²μÏ´Ò¥ ±·¨¢Ò¥ Å ¤²Ö Elab/A = 7 ŒÔ‚/´Ê±²μ´; ÏÉ·¨Ìμ¢Ò¥ Å
¤²Ö Elab/A = 15 ŒÔ‚/´Ê±²μ´; ÏÉ·¨x¶Ê´±É¨·´Ò¥ Å ¤²Ö Elab/A = 40 ŒÔ‚/´Ê±²μ´;
¶Ê´±É¨·´Ò¥ Å ¶μÉ¥´Í¨ ² V (R). ¢) �μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨° 6He + 28Si (±·Ê¦±¨
¨ ¸¶²μÏ´ Ö ±·¨¢ Ö) ¨ 9Li+ 28Si (É·¥Ê£μ²Ó´¨±¨ ¨ ÏÉ·¨Ìμ¢ Ö ±·¨¢ Ö); ¸¨³¢μ²Ò Å
Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¨§ · ¡μÉ [10, 11], ±·¨¢Ò¥ Å · ¸Î¥É ¶μ Ëμ·³Ê²¥ (5)
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‚ · ¡μÉ Ì [10, 11] ¨§³¥·¥´  Ô´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ¶μ²´μ£μ ¸¥Î¥-
´¨Ö ·¥ ±Í¨° 6He + 28Si ¨ 9Li+ 28Si ¨ ¶μ± § ´μ ´ ²¨Î¨¥ Ï¨·μ±μ£μ ³ ±¸¨-
³Ê³  (®bump¯) ¶·¨ 10 < Elab/A < 30 ŒÔ‚/´Ê±²μ´. � °¤¥´´Ò¥ μ¸μ¡¥´´μ¸É¨
¶μ²´ÒÌ ¸¥Î¥´¨° ·¥ ±Í¨° 6He + 28Si ¨ 9Li+ 28Si (·¨¸. 2, ¢) · ¸¶μ²μ¦¥´Ò ¢
μ¡² ¸É¨ ¶¥·¥Ìμ¤  μÉ  ¤¨ ¡ É¨Î¥¸±μ£μ ± ´¥ ¤¨ ¡ É¨Î¥¸±μ³Ê ¶¥·¥· ¸¶·¥¤¥²¥-
´¨Õ ¸² ¡μ¸¢Ö§ ´´ÒÌ ´¥°É·μ´μ¢. �μ²´μ¥ ¸¥Î¥´¨¥ ·¥ ±Í¨¨ ³μ¦¥É ¡ÒÉÓ ´ °¤¥´μ
¶·¨¡²¨¦¥´´μ ¸ ¶μ³μÐÓÕ · ¤¨ ²Ó´Òx ¢μ²´μ¢Òx ËÊ´±Í¨° yL(R) ( ´ ²μ£¨Î´μ
μ¶É¨Î¥¸±μ° ³μ¤¥²¨)

σR =
π�

2

2μEcm

∞∑
L=0

(2L + 1)
|jL|
J

, (5)

jL = −i
�

2μ

(
yL

dy∗
L

dR
− y∗

L

dyL

dR

)∣∣∣
R � Rc

, (6)

£¤¥ μ Å ¶·¨¢¥¤¥´´ Ö ³ ¸¸  Ö¤¥·; Ecm Å Ô´¥·£¨Ö ¢ ¸¨¸É¥³¥ Í¥´É·  ³ ¸¸;
J Å ¶μÉμ± ¢¥·μÖÉ´μ¸É¨, ¶ ¤ ÕÐ¨° ¨§ ¡¥¸±μ´¥Î´μ¸É¨ ¢ ¸xμ¤ÖÐ¥°¸Ö ¢μ²´¥.

¥§μÉ· ¦ É¥²Ó´μ³Ê Êxμ¤Ê · ¤¨ ²Ó´μ£μ ¶μÉμ±  ¢¥·μÖÉ´μ¸É¨ jL ¢ Í¥´É· ²Ó´ÊÕ
μ¡² ¸ÉÓ Ö¤· -³¨Ï¥´¨ ´  £· ´¨Í¥ Rc ¸μμÉ¢¥É¸É¢ÊÕÉ ¶¥·¥Ìμ¤Ò ¨§ Ê¶·Ê£μ£μ
± ´ ²  ¢ μ¸´μ¢´Ò¥ ± ´ ²Ò ·¥ ±Í¨¨: ¶μ²´μ£μ ¨ ´¥¶μ²´μ£μ ¸²¨Ö´¨Ö, £²Ê¡μ-
±μ´¥Ê¶·Ê£¨x ¨ ±¢ §¨Ê¶·Ê£¨x ¸Éμ²±´μ¢¥´¨° ¨ É. ¶. ‘¥Î¥´¨¥ ± ´ ²  ¶¥·¥¤ Î¨
´¥°É·μ´μ¢ ¢ ¸¢Ö§ ´´Ò¥ ¨ ´¥¸¢Ö§ ´´Ò¥ ¸μ¸ÉμÖ´¨Ö Ö¤· -³¨Ï¥´¨ ¶·¨ Ô´¥·£¨¨
Elab/A > 10 ŒÔ‚/´Ê±²μ´ ¸μ¸É ¢²Ö¥É ³ ²ÊÕ ¤μ²Õ (´¥¸±μ²Ó±μ ¶·μÍ¥´Éμ¢)
¶μ²´μ£μ ¸¥Î¥´¨Ö ·¥ ±Í¨¨. “¤μ¢²¥É¢μ·¨É¥²Ó´μ¥ ¸μ£² ¸¨¥ · ¸Î¥Éμ¢ ¸ Ô±¸¶¥·¨-
³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ¶μ ¶μ²´Ò³ ¸¥Î¥´¨Ö³ ¶¥·¥Î¨¸²¥´´ÒÌ ·¥ ±Í¨° (²ÊÎÏ¥¥
¤²Ö 6He + 28Si, ¸³. ·¨¸. 2, ¢) ¨³¥¥É ³¥¸Éμ ¶·¨ ¢Ò¡μ·¥ §´ Î¥´¨° ¶ · ³¥É·μ¢
α = 1,8 ŒÔ‚, β = 0,33, Rc = RB(Elab) − 1,7 Ë³. � ¸Ìμ¦¤¥´¨¥ ·¥§Ê²ÓÉ -
Éμ¢ · ¸Î¥É  ¨ ¤ ´´ÒÌ ¤²Ö ·¥ ±Í¨¨ 9Li+ 28Si ¶·¨ Elab/A ≈ 15 ŒÔ‚/´Ê±²μ´
³μ¦¥É ¡ÒÉÓ ¸¢Ö§ ´μ ¸ ´¥¤μ¸É ÉμÎ´μ° ÉμÎ´μ¸ÉÓÕ ¶·¨¡²¨¦¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ
´¥°É·μ´μ¢ ¤²Ö Ö¤·  9Li.

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. Flerov G.N. Heavy Ion Reactions // Proc. of the Second United Nations Intern. Conf.
on the Peaceful Uses of Atomic Energy, Geneva, Sept. 1958. V. 14. P. 151Ä157.

2. „ ¢Ò¤μ¢ �. ‘. Š¢ ´Éμ¢ Ö ³¥Ì ´¨± . Œ.: � Ê± , 1973. 703 ¸.

3. Zagrebaev V. I., Samarin V. V., Greiner W. Sub-Barrier Fusion of Neutron-Rich Nuclei
and Its Astrophysical Consequences // Phys. Rev. C. 2007. V. 75. P. 035809.

4. ‘ ³ ·¨´ ‚. ‚. �¶¨¸ ´¨¥ ·¥ ±Í¨° ¸²¨Ö´¨Ö ¨ ´Ê±²μ´´ÒÌ ¶¥·¥¤ Î ¢ ´¥¸É Í¨μ´ ·´ÒÌ
¶μ¤Ìμ¤ Ì ¨ ³¥Éμ¤¥ ¸¨²Ó´μ° ¸¢Ö§¨ ± ´ ²μ¢ // Ÿ”. 2015. ’. 78. ‘. 133Ä146 (Phys. At.
Nucl. 2015. V. 78. P. 128Ä141).



�…‘’�–ˆ������… ŒˆŠ��‘Š��ˆ—…‘Š�… ��ˆ‘��ˆ… 869

5. � Ê³¥´±μ Œ. �. ¨ ¤·. �±μ²μ¡ ·Ó¥·´Ò¥ ¶¥·¥¤ Î¨ ´¥°É·μ´  ¢ ·¥ ±Í¨ÖÌ ¸ Ö¤·μ³
3�¥ // ˆ§¢. ���. ‘¥·. Ë¨§. 2016. ’. 80. ‘. 294Ä303;
Naumenko M. A. et al. Near Barrier Neutron Transfer in Reactions with 3He Nucleus //
Bull. Russ. Acad. Sci. Phys. 2016. V. 80. P. 264Ä272.

6. http://nrv.jinr.ru/nrv/

7. ‘ ³ ·¨´ ‚. ‚., � Ê³¥´±μ Œ. �. ˆ§ÊÎ¥´¨¥ μ¸´μ¢´ÒÌ ¸μ¸ÉμÖ´¨° ´Ê±²¨¤μ¢ 3,4,6He
³¥Éμ¤μ³ Ë¥°´³ ´μ¢¸±¨Ì ±μ´É¨´Ê ²Ó´ÒÌ ¨´É¥£· ²μ¢ // ˆ§¢. ���. ‘¥·. Ë¨§. 2016.
’. 80. ‘. 314Ä321;
Samarin V. V., Naumenko M. A. Study of Ground States of 3,4,6He Nuclides by Feyn-
man's Continual Integrals Method // Bull. Russ. Acad. Sci. Phys. 2016. V. 80. P. 283Ä
289.

8. Winther A. Grazing Reactions in Collisions between Heavy Nuclei // Nucl. Phys. A.
1994. V. 572. P. 191Ä235.

9. •μËÏÉ ¤É¥· �. � ¸¸¥Ö´¨¥ Ô²¥±É·μ´μ¢ ¨ ¸É·Ê±ÉÊ·  Ö¤¥· // �²¥±É·μ³ £´¨É´ Ö
¸É·Ê±ÉÊ·  Ö¤¥· ¨ ´Ê±²μ´μ¢. Œ.: ˆ§¤-¢μ ¨´μ¸É·. ²¨É., 1958. ‘. 90.

10. ‘μ¡μ²¥¢ �. ƒ. ¨ ¤·. �´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ¶μ²´μ£μ ¸¥Î¥´¨Ö ·¥ ±Í¨¨ 4,6He,
7Li + 28Si ¶·¨ E = 5−10 ŒÔ‚/´Ê±²μ´ // ˆ§¢. ���. ‘¥·. Ë¨§. 2005. ’. 69. C. 1603Ä
1608;
Sobolev Yu.G. et al. Energy Dependence of Total Reaction Cross Section for 4,6He,
7Li + 28Si Interaction at E = 5−50 MeV/nucleon // Bull. Russ. Acad. Sci. Phys.
2005. V. 69 P. 1790Ä1796.

11. ‘μ¡μ²¥¢ �. ƒ. ¨ ¤·. �±¸¶¥·¨³¥´É ²Ó´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ Ô´¥·£¥É¨Î¥¸±μ° § ¢¨¸¨³μ-
¸É¨ ¸¥Î¥´¨° ·¥ ±Í¨° 6He+ natSi ¨ 9Li + natSi // �—�Ÿ. 2017. T. 48, ¢Ò¶. 6. C. 871.


