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Œ¨±·μ¸±μ¶¨Î¥¸±¨°  ´ ²¨§ Ô´¥·£¥É¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ ¶μ²´ÒÌ ¸¥Î¥´¨°
·¥ ±Í¨° 6He, 6Li+ 28Si ¢ ¤¨ ¶ §μ´¥ E = 5−50 A ŒÔ‚

�·¥¤¸É ¢²¥´Ò Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¶μ²´ÒÌ ¸¥Î¥´¨° ·¥ ±Í¨°
4,6He, 6,7Li +28Si ¶·¨ Ô´¥·£¨ÖÌ E = 5−50 A ŒÔ‚. „ ´´Ò¥ ¤²Ö ·¥ ±Í¨° 6Li,
6He +28Si ¶·μ ´ ²¨§¨·μ¢ ´Ò ´  μ¸´μ¢¥ ³¨±·μ¸±μ¶¨Î¥¸±μ° ³μ¤¥²¨ μ¶É¨Î¥¸±μ£μ
¶μÉ¥´Í¨ ²  ¤¢μ°´μ£μ Ëμ²¤¨´£ , ¢ ±μÉμ·μ° ¢¥Ð¥¸É¢¥´´ Ö ¨ ³´¨³ Ö Î ¸É¨ ¢ÒÎ¨-
¸²ÖÕÉ¸Ö ¶·¨ · §²¨Î´ÒÌ ¶²μÉ´μ¸ÉÖÌ ´ ²¥É ÕÐ¥£μ Ö¤· . ‘· ¢´¨¢ ÕÉ¸Ö ¸¥Î¥´¨Ö,
· ¸¸Î¨É ´´Ò¥ ¸ ³¨±·μ¸±μ¶¨Î¥¸±¨³ ±Ê²μ´μ¢¸±¨³ ¶μÉ¥´Í¨ ²μ³ ¤¢μ°´μ£μ Ëμ²-
¤¨´£  ¨ ¸ É· ¤¨Í¨μ´´Ò³ ±Ê²μ´μ¢¸±¨³ ¶μÉ¥´Í¨ ²μ³ μ¤´μ·μ¤´μ£μ · ¸¶·¥¤¥²¥´¨Ö
§ ·Ö¤ . �  μ¸´μ¢¥ ¶¥·¥´μ·³¨·μ¢ ´´ÒÌ ³¨±·μ¸±μ¶¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢ ¨ ¨Ì ¶·μ-
¨§¢μ¤´ÒÌ, ¤μ¡ ¢²¥´´ÒÌ ¤²Ö ÊÎ¥É  ±μ²²¥±É¨¢´ÒÌ ÔËË¥±Éμ¢, ¶μ¸É·μ¥´Ò ¶μ²Ê³¨-
±·μ¸±μ¶¨Î¥¸±¨¥ ¶μÉ¥´Í¨ ²Ò, μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨
¤ ´´Ò³¨.
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Microscopic Model Analysis of the 6He, 6Li+28Si Total Reaction Cross
Sections in the Energy Range 5Ä50A MeV

The existing experimental data on the total cross sections of the 4,6He, 6,7Li+28Si
reactions at energies E = 5Ä50 A MeV are demonstrated. The data on 6Li,6He
+28Si are analyzed in the framework of the microscopic optical potential with real
and imaginary parts obtained with the help of the double-folding procedure and by
using the current models of densities of the projectile nuclei. Comparisons are made
of cross sections calculated within the microscopic double-folding Coulomb poten-
tial and with the traditional Coulomb potential of the uniform charge distribution.
The semi-microscopic potentials are constructed from the renormalized microscopic
potentials and with an addition of their derivatives to take into account collective
motion effects and to improve agreement with experimental data.
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�¡Ð¥° § ¤ Î¥° Ö¢²Ö¥É¸Ö ¨¸¸²¥¤μ¢ ´¨¥ ¢μ§³μ¦´μ¸É¨ ³¨±·μ¸±μ¶¨Î¥¸±μ£μ
μ¶É¨Î¥¸±μ£μ ¶μÉ¥´Í¨ ²  ¤ ÉÓ Ë¨§¨Î¥¸±ÊÕ ¨´É¥·¶·¥É Í¨Õ ¨³¥ÕÐ¨³¸Ö ¤ ´-
´Ò³ μ ¶μ²´ÒÌ ¸¥Î¥´¨ÖÌ ·¥ ±Í¨° 4,6He, 6,7Li ¸ 28Si (¸³. [1Ä5]), ¢±²ÕÎ Ö ´¥±μ-
Éμ·Ò¥ ¶·¥¤¢ ·¨É¥²Ó´Ò¥ ¤ ´´Ò¥ ¤²Ö 6Li +28Si, ¶·¨ Ô´¥·£¨ÖÌ E = 5−50 A ŒÔ‚
(¸³. ·¨¸. 1). ‡¤¥¸Ó ³Ò μ£· ´¨Î¨³¸Ö  ´ ²¨§μ³ ¸¥Î¥´¨° 6He, 6Li +28Si. Œμ-
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�¨¸. 1. �μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨°, ¨§³¥·¥´´Ò¥ ¢ · ¡μÉ Ì [1Ä5]

É¨¢ Í¨Ö É ±¨Ì ¨¸¸²¥¤μ¢ ´¨° ¸²¥¤ÊÕÐ Ö. ‚μ-¶¥·¢ÒÌ, ¨´É¥·¶·¥É Í¨Ö Ô±¸¶¥·¨-
³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¸ ¶μ³μÐÓÕ É· ¤¨Í¨μ´´ÒÌ Ë¥´μ³¥´μ²μ£¨Î¥¸±¨Ì μ¶É¨Î¥-
¸±¨Ì ¶μÉ¥´Í¨ ²μ¢ ´¥ ¤ ¥É μÉ¢¥É  ´  ¢μ¶·μ¸Ò μ ¸É·Ê±ÉÊ·¥ ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì
Ö¤¥· ¨ ³¥Ì ´¨§³¥ ¨Ì · ¸¸¥Ö´¨Ö. ’ ±μ£μ ·μ¤  ¶μ¤£μ´±  ¸¥Î¥´¨° ¶μ¤ Ô±¸¶¥-
·¨³¥´É ¤ ¥É ²¨ÏÓ Ï¥¸ÉÓ ¨ ¡μ²¥¥ Ë¥´μ³¥´μ²μ£¨Î¥¸±¨Ì ¶ · ³¥É·μ¢, ±μÉμ·Ò¥
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¨³¥ÕÉ · §´Ò¥ §´ Î¥´¨Ö ¶·¨ · §´ÒÌ Ô´¥·£¨ÖÌ ¨  Éμ³´ÒÌ ³ ¸¸ Ì ¢§ ¨³μ¤¥°-
¸É¢ÊÕÐ¨Ì Ö¤¥·.

‚ ¶·μÉ¨¢μ¶μ²μ¦´μ¸ÉÓ ÔÉμ³Ê ³¨±·μ¸±μ¶¨Î¥¸±¨¥ ³μ¤¥²¨ ´¥ ¸μ¤¥·¦ É ¸¢μ-
¡μ¤´ÒÌ ¶ · ³¥É·μ¢ ¨ ¶μ§¢μ²ÖÕÉ É¥¸É¨·μ¢ ÉÓ ³μ¤¥²¨ ¸É·Ê±ÉÊ·Ò ¸É ²±¨¢ Õ-
Ð¨Ì¸Ö Ö¤¥·. ‚ Î ¸É´μ¸É¨, ¢ ¤ ´´μ° ¸É ÉÓ¥ ³Ò ¨¸¶μ²Ó§Ê¥³ ¸μ¢·¥³¥´´Ò¥ ³μ¤¥²¨
´ ²¥É ÕÐ¨Ì Ö¤¥· 6He ¨ 6Li ¤²Ö μÍ¥´±¨ ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¶μ²´ÒÌ ¸¥Î¥´¨° ±
¶·¥¤¸± §Ò¢ ¥³Ò³ · ¸¶·¥¤¥²¥´¨Ö³ ¨Ì ¶²μÉ´μ¸É¨. ‚ · ¸Î¥É Ì ¨¸¶μ²Ó§μ¢ ²¨¸Ó
³μ¤¥²Ó ’ ´¨Ì ÉÒ [6] ¨ ±² ¸É¥·´μ-μ·¡¨É ²Ó´ Ö μ¡μ²μÎ¥Î´ Ö ³μ¤¥²Ó (COSMA,
cluster-orbital shell model) [7] μ¶·¥¤¥²¥´¨Ö ¶²μÉ´μ¸É¨ ®£μ²ÒÌ¯ ¶·μÉμ´μ¢ (Z)
¨ ´¥°É·μ´μ¢ (N ) ¢ Ö¤· Ì 6He ¨ 6Li

ρX(r) =
2

(ā
√

π)3
e−(r/ā)2 +

X − 2
3

2
(b̄
√

π)3

(
r

b̄

)2

e−(r/b̄)2 , X = Z, N, (1)

£¤¥ ā, b̄ ¥¸ÉÓ ¶ · ³¥É·Ò, ¨§¢¥¸É´Ò¥, ¢μμ¡Ð¥ £μ¢μ·Ö, ¨§  ´ ²¨§  ¤·Ê£¨Ì Ô±¸-
¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ. Š·μ³¥ Éμ£μ, ¨¸¶μ²Ó§μ¢ ² ¸Ó É ±¦¥ ³μ¤¥²Ó ¸ ÊÎ¥Éμ³
¡μ²ÓÏμ£μ ¡ §¨¸  μ¡μ²μÎ¥± (LSSM, large-scale shell model) [8]. ’ ±¦¥ ¤²Ö 6Li
¨¸¶μ²Ó§μ¢ ² ¸Ó ¶²μÉ´μ¸ÉÓ, ¶μ²ÊÎ¥´´ Ö ¨§  ´ ²¨§  Ëμ·³Ë ±Éμ·  · ¸¸¥Ö´¨Ö
Ô²¥±É·μ´μ¢ (¸³. É ¡²¨ÍÊ ¢ [9]). �  ·¨¸. 2 ¢¨¤´μ · §²¨Î¨¥ Ëμ·³ ¶·μÉμ´´ÒÌ,
´¥°É·μ´´ÒÌ ¨ Ö¤¥·´ÒÌ ¶²μÉ´μ¸É¥°, ¶μ²ÊÎ¥´´ÒÌ ¢ · ³± Ì ÔÉ¨Ì ³μ¤¥²¥°. ‘·¥¤¨
´¨Ì Éμ²Ó±μ ³μ¤¥²Ó LSSM ¨³¥¥É ·¥ ²¨¸É¨Î´μ¥ Ô±¸¶μ´¥´Í¨ ²Ó´μ¥ ¶μ¢¥¤¥´¨¥
´   ¸¨³¶ÉμÉ¨±¥, ¢ Éμ ¢·¥³Ö ± ± μ¸É ²Ó´Ò¥ ¨³¥ÕÉ £ Ê¸¸μ¢¸±ÊÕ  ¸¨³¶ÉμÉ¨±Ê.
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�¨¸. 2. �²μÉ´μ¸É¨ · ¸¶·¥¤¥²¥´¨Ö 6He ¨ 6Li, · ¸¸Î¨É ´´Ò¥ ¢ · §²¨Î´ÒÌ ³μ¤¥²ÖÌ.
‘¶²μÏ´Ò¥ ±·¨¢Ò¥ Å ¶²μÉ´μ¸ÉÓ ’ ´¨Ì ÉÒ ¤²Ö 6He ¨ É ¡²¨Î´ Ö ¶²μÉ´μ¸ÉÓ ¤²Ö 6Li,
ÏÉ·¨Ì¶Ê´±É¨·´Ò¥ ²¨´¨¨ Å LSSM, ÏÉ·¨Ìμ¢Ò¥ Å COSMA (¸³. É¥±¸É)
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‚ · §¤. 1 ³μ¤¥²Ó ¤¢μ°´μ£μ Ëμ²¤¨´£  (¸³., ´ ¶·¨³¥·, [10]), ÊÎ¨ÉÒ¢ Õ-
Ð Ö ¶·Ö³μ° ¨ μ¡³¥´´Ò° ¢±² ¤, ¶·¨³¥´Ö¥É¸Ö ¤²Ö · ¸Î¥É  ¢¥Ð¥¸É¢¥´´μ° Î ¸É¨
³¨±·μ¸±μ¶¨Î¥¸±μ£μ μ¶É¨Î¥¸±μ£μ ¶μÉ¥´Í¨ ² . Œ´¨³ Ö Î ¸ÉÓ ¶μÉ¥´Í¨ ²  ¢Ò-
Î¨¸²¥´  ¶μ Ëμ·³Ê²¥, ¶μ²ÊÎ¥´´μ° ¢ [11] ´  μ¸´μ¢¥ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±μ£μ
¶·¨¡²¨¦¥´¨Ö (‚��) É¥μ·¨¨ · ¸¸¥Ö´¨Ö [12, 13]. ‚ · §¤. 2 ¶·¥¤¸É ¢²¥´Ò · ¸-
¸Î¨É ´´Ò¥ ¸ Ê± § ´´Ò³¨ ³¨±·μ¸±μ¶¨Î¥¸±¨³¨ ¶μÉ¥´Í¨ ² ³¨ ¶μ²´Ò¥ ¸¥Î¥´¨Ö.
ˆ¸¸²¥¤μ¢ ´  ·μ²Ó ±Ê²μ´μ¢¸±μ£μ ¶μÉ¥´Í¨ ²  ¶ÊÉ¥³ ¸· ¢´¥´¨Ö ¸¥Î¥´¨°, · ¸-
¸Î¨É ´´ÒÌ ¸ É· ¤¨Í¨μ´´Ò³ ±Ê²μ´μ¢¸±¨³ ¶μÉ¥´Í¨ ²μ³ ´  μ¸´μ¢¥ μ¤´μ·μ¤´μ£μ
· ¸¶·¥¤¥²¥´¨Ö ¶²μÉ´μ¸É¨ Ö¤¥·´μ£μ § ·Ö¤  ¨ ³¨±·μ¸±μ¶¨Î¥¸±¨³ ±Ê²μ´μ¢¸±¨³
¶μÉ¥´Í¨ ²μ³, ¶μ²ÊÎ¥´´Ò³ ¢ ³μ¤¥²¨ ¤¢μ°´μ£μ Ëμ²¤¨´£  ¸ ·¥ ²¨¸É¨Î´Ò³ · ¸-
¶·¥¤¥²¥´¨¥³ § ·Ö¤  Ö¤¥·. �¡¸Ê¦¤ ¥É¸Ö ³¥Éμ¤ ¢±²ÕÎ¥´¨Ö ¸¢μ¡μ¤´ÒÌ ¶ · -
³¥É·μ¢ ¤²Ö ÊÎ¥É  ¢²¨Ö´¨Ö ±μ²²¥±É¨¢´μ£μ ¤¢¨¦¥´¨Ö Ö¤¥·. „ ´Ò ¢Ò¢μ¤Ò ¨
§ ±²ÕÎ¥´¨¥.

1. ŒˆŠ��‘Š��ˆ—…‘Šˆ‰ ��’ˆ—…‘Šˆ‰ ��’…�–ˆ�‹

‚¥Ð¥¸É¢¥´´Ò° Ö¤·μ-Ö¤¥·´Ò° ¶μÉ¥´Í¨ ² ¤¢μ°´μ£μ Ëμ²¤¨´£  ¸μ¸Éμ¨É ¨§
¶·Ö³μ° ¨ μ¡³¥´´μ° Î ¸É¨:

V DF = V D + V EX , (2)

V D(r) =
∫

d3rpd
3rt ρp(�rp) ρt(�rt) vD

NN (s), �s = �r + �rt − �rp, (3)

V EX(r) =
∫

d3rp d3rt ρp(�rp, �rp+�s) ρt(�rt, �rt−�s)vEX
NN (s) exp

[
i �K(r) · s

M

]
, (4)

£¤¥ ρp,t ¥¸ÉÓ μ¤´μÎ ¸É¨Î´Ò¥ ³ É·¨ÍÒ ¶²μÉ´μ¸É¨ ´ ²¥É ÕÐ¥£μ Ö¤·  (p) ¨
³¨Ï¥´¨ (t). ‚ ¸μ¢·¥³¥´´ÒÌ ¢ÒÎ¨¸²¥´¨ÖÌ μ¡ÒÎ´μ ¨¸¶μ²Ó§Ê¥É¸Ö ¶ ·¨¦¸±¨°
(CDM3Y6) ÔËË¥±É¨¢´Ò° ´Ê±²μ´-´Ê±²μ´´Ò° ¶μÉ¥´Í¨ ² vNN , ¨³¥ÕÐ¨° Ëμ·³Ê

vNN (E, ρ, s) = g(E)F (ρ) v(s), v(s) =
∑

i=1,2,3

Ni
exp(−μis)

μis
, (5)

£¤¥

g(E) = 1 − 0,003E/Ap, F (ρ) = C
[
1 + α exp(−βρ) − γρ

]
, ρ = ρp + ρt, (6)

C = 0,2658, α = 3,8033, γ = 4,0,

  ¶ · ³¥É·Ò Ni ¨ μi ¤ ´Ò ¢ [10]. ‡ ¢¨¸¨³μ¸ÉÓ μ¡³¥´´μ° Î ¸É¨ V EX μÉ
Ô´¥·£¨¨ ¢μ§´¨± ¥É ¢ μ¸´μ¢´μ³ §  ¸Î¥É ¢±² ¤  Ô±¸¶μ´¥´Í¨ ²Ó´μ£μ Î²¥´ , £¤¥
K(r) = {2Mm/�

2[E − V DF
N (r) − Vc(r)]}1/2 ¥¸ÉÓ ²μ± ²Ó´Ò° Ö¤·μ-Ö¤¥·´Ò°

¨³¶Ê²Ó¸, M = ApAt/(Ap + At), m Å ³ ¸¸  ´Ê±²μ´ . ’ ±¨³ μ¡· §μ³, ¤²Ö
· ¸Î¥É  ¶μÉ¥´Í¨ ²  ¶·¨Ìμ¤¨É¸Ö ·¥Ï ÉÓ ´¥²¨´¥°´ÊÕ § ¤ ÎÊ.
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‡¤¥¸Ó ´¥μ¡Ìμ¤¨³μ μ¡· É¨ÉÓ ¢´¨³ ´¨¥ ´  ¢ ¦´ÊÕ ·μ²Ó μ¡³¥´´μ£μ Î²¥´ 
¢ · ¸Î¥É Ì Ö¤·μ-Ö¤¥·´μ£μ ¢¥Ð¥¸É¢¥´´μ£μ ¶μÉ¥´Í¨ ² . �  ·¨¸. 3 ¶·¥¤¸É ¢²¥´
¶μÉ¥´Í¨ ² V DF · ¸¸¥Ö´¨Ö 6He+28Si ¶·¨ Ô´¥·£¨¨ E = 25 ŒÔ‚/´Ê±²μ´, ¢Ò-
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�¨¸. 3. �μ¢¥¤¥´¨¥ ¶·Ö³μ°, μ¡³¥´´μ° Î ¸É¨ ¨ ¶μ²´μ£μ Ö¤·μ-Ö¤¥·´μ£μ ¶μÉ¥´Í¨ ²  ¤²Ö
6He +28Si, ¢ÒÎ¨¸²¥´´ÒÌ ¸ ¶ ·¨¦¸±¨³¨ (¸²¥¢ ) ¨ ·¥°¤μ¢¸±¨³¨ (¸¶· ¢ ) ÔËË¥±É¨¢´Ò³¨
NN-¶μÉ¥´Í¨ ² ³¨ (¸³. É¥±¸É)

Î¨¸²¥´´Ò° ¤²Ö ¤¢ÊÌ Î ¸Éμ ¨¸¶μ²Ó§Ê¥³ÒÌ ÔËË¥±É¨¢´ÒÌ ¶μÉ¥´Í¨ ²μ¢ vNN ,  
¨³¥´´μ, ¶ ·¨¦¸±μ£μ CDM3Y6 ¨ �¥°¤  DDM3Y1, ±μÉμ·Ò¥ μ¶·¥¤¥²ÖÕÉ¸Ö · §-
´Ò³¨ ´ ¡μ· ³¨ ¶ · ³¥É·μ¢ Ni, μi ¨ C, α, β, γ [10]. ‚¨¤´μ, ÎÉμ ¨Ì ¶·Ö³Ò¥
Î ¸É¨ ¨³¥ÕÉ · §´Ò¥ §´ ±¨, É ± ÎÉμ μ¡³¥´´Ò¥ Î ¸É¨ ¨£· ÕÉ μ¶·¥¤¥²ÖÕÐÊÕ
·μ²Ó ¢ Ëμ·³¨·μ¢ ´¨¨ ¸Ê³³ ·´μ£μ Ö¤¥·´μ£μ ¶μÉ¥´Í¨ ²  V DF .

�É³¥É¨³, ÎÉμ ¶·¨ ¶μ¸É·μ¥´¨¨ ³¨±·μ¸±μ¶¨Î¥¸±μ£μ μ¶É¨Î¥¸±μ£μ ¶μÉ¥´Í¨-
 ²  μ¡ÒÎ´μ ¢ÒÎ¨¸²Ö¥É¸Ö ¢¥Ð¥¸É¢¥´´Ò° ¶μÉ¥´Í¨ ² ¤¢μ°´μ£μ Ëμ²¤¨´£  (2)Ä(5),
¢ Éμ ¢·¥³Ö ± ± ¥£μ ³´¨³ Ö Î ¸ÉÓ ¡¥·¥É¸Ö ¢ Ë¥´μ³¥´μ²μ£¨Î¥¸±μ° Ëμ·³¥ ¸
¶ · ³¥É· ³¨, ¶μ¤£μ´Ö¥³Ò³¨ ¶μ¤ Ô±¸¶¥·¨³¥´É μÉ¤¥²Ó´μ ¤²Ö ± ¦¤μ£μ §´ Î¥-
´¨Ö Ô´¥·£¨¨. ‚ ´ Ï¨Ì · ¸Î¥É Ì, ¶·¥¤¸É ¢²¥´´ÒÌ ´¨¦¥, ¨¸¶μ²Ó§Ê¥É¸Ö ³´¨³ Ö
Î ¸ÉÓ, ¶μ²ÊÎ¥´´ Ö ¢ ³¨±·μ¸±μ¶¨Î¥¸±μ³ ¶μ¤Ìμ¤¥ ¢ · ¡μÉ¥ [11] ´  μ¸´μ¢¥ ¢Ò-
¸μ±μÔ´¥·£¥É¨Î¥¸±μ£μ ¶·¨¡²¨¦¥´¨Ö. �´  ¨³¥¥É ¢¨¤

WH(r) = − 2E

k(2π)2
σ̄NN

∫ ∞

0

dq q2j0(qr)ρ̃p(q)ρ̃t(q)f̃N (q), (7)

£¤¥ ρ̃(q) =
∫

d3r exp(i�q�r)ρ(r) Å Ëμ·³Ë ±Éμ· ÉμÎ¥Î´μ° Ö¤¥·´μ° ¶²μÉ´μ¸É¨,
σNN Å ¶μ²´μ¥ ´Ê±²μ´-´Ê±²μ´´μ¥ ¸¥Î¥´¨¥, ¶ · ³¥É·¨§μ¢ ´´μ¥ ¢ [14] ± ±
ËÊ´±Í¨Ö μÉ Ô´¥·£¨¨ ´Ê±²μ´-´Ê±²μ´´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö.
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2. �…‡“‹œ’�’› ��‘—…’� ‘…—…�ˆ‰

�¨¸Ê´μ± 4 ¤¥³μ´¸É·¨·Ê¥É ³¨±·μ¸±μ¶¨Î¥¸±¨¥ · ¸Î¥ÉÒ ¶μ²´ÒÌ ¸¥Î¥´¨° ·¥-
 ±Í¨°, ¢Ò¶μ²´¥´´Ò¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶μÉ¥´Í¨ ²μ¢ ¤¢μ°´μ£μ Ëμ²¤¨´£ , μ¶·¥-
¤¥²Ö¥³ÒÌ Ëμ·³Ê² ³¨ (3), (4), (7), ¨ ¸ · §²¨Î´Ò³¨ · ¸¶·¥¤¥²¥´¨Ö³¨ ¶²μÉ´μ¸É¨
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�¨¸. 4. � ¸Î¥ÉÒ ¶μ²´ÒÌ ¸¥Î¥´¨° ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¨±·μ¸±μ¶¨Î¥¸±μ£μ μ¶É¨Î¥¸±μ£μ
¶μÉ¥´Í¨ ²  V DF +iW H ¡¥§ ¢¢¥¤¥´¨Ö ¸¢μ¡μ¤´ÒÌ ¶ · ³¥É·μ¢. ˆ¸¶μ²Ó§μ¢ ´ ¶ ·¨¦¸±¨°
NN-¶μÉ¥´Í¨ ². ‘¶²μÏ´Ò¥ ±·¨¢Ò¥ Å ¶²μÉ´μ¸ÉÓ ’ ´¨Ì ÉÒ, ÏÉ·¨Ìμ¢Ò¥ ±·¨¢Ò¥ Å
LSSM, ÏÉ·¨Ì¶Ê´±É¨·´Ò¥ ±·¨¢Ò¥ Å COSMA

´ ²¥É ÕÐ¨Ì Ö¤¥· 6He ¨ 6Li. ‚¨¤´μ, ÎÉμ ¶μ  ¡¸μ²ÕÉ´μ° ¢¥²¨Î¨´¥ μ´¨ ¶·¥-
¢ÒÏ ÕÉ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ §´ Î¥´¨Ö, ¢ Éμ ¢·¥³Ö ± ± ¨Ì Ëμ·³  ¸μ£² ¸Ê¥É¸Ö ¸
¤ ´´Ò³¨ ¶·¨ Ô´¥·£¨ÖÌ ¢ÒÏ¥ 15 ŒÔ‚/´Ê±²μ´. � ¸Î¥ÉÒ ¸¥Î¥´¨° ´  μ¸´μ¢¥ ¶μ-
²ÊÎ¥´´ÒÌ ¶μÉ¥´Í¨ ²μ¢ ¡Ò²¨ ¸¤¥² ´Ò ¸ ¶μ³μÐÓÕ ¶·μ£· ³³Ò DWUCK4 [15].

‘²¥¤ÊÕÐ¨° Ï £ ´ Ï¥£μ ¢ÒÎ¨¸²¨É¥²Ó´μ£μ Ô±¸¶¥·¨³¥´É  Å ÔÉμ ¶μ¶ÒÉ± 
μ¡ÑÖ¸´¨ÉÓ ¤ ´´Ò¥ §  ¸Î¥É ¶¥·¥´μ·³¨·μ¢±¨ ¸¨²Ò ¢¥Ð¥¸É¢¥´´μ° ¨ ³´¨³μ° Î -
¸É¨ ¶μÉ¥´Í¨ ² 

Uopt(r) = NrV
DF + iNimWH , (8)

£¤¥ Nr ¨ Nim Å ¶μ¤£μ´Ö¥³Ò¥ ¶ · ³¥É·Ò. ’ ± Ö ¶·μÍ¥¤Ê·  ¶¥·¥´μ·³¨·μ¢±¨
¨¸¶μ²Ó§Ê¥É¸Ö ¢ μ¡ÒÎ´μ° ¶· ±É¨±¥ ¤²Ö £²Ê¡¨´Ò ¢¥Ð¥¸É¢¥´´μ£μ ¶μÉ¥´Í¨ ² 
Ëμ²¤¨´£ , ¶·¨Î¥³ ¶μ¤£μ´Ö¥É¸Ö É ±¦¥ ´¥¸±μ²Ó±μ ¶ · ³¥É·μ¢ Ë¥´μ³¥´μ²μ£¨-
Î¥¸±μ° ³´¨³μ° Î ¸É¨ ¶μÉ¥´Í¨ ² . ‚ ´ Ï¨Ì ¦¥ · ¸Î¥É Ì ¨¸¶μ²Ó§ÊÕÉ¸Ö Éμ²Ó±μ
¤¢  ¶ · ³¥É· , ¶¥·¥´μ·³¨·ÊÕÐ¨¥ ¸¨²Ê ± ± ¢¥Ð¥¸É¢¥´´μ° Î ¸É¨ V DF , É ± ¨
³´¨³μ° Î ¸É¨ WH , ±μÉμ·Ò¥ μ¡¥ · ¸¸Î¨É ´Ò ³¨±·μ¸±μ¶¨Î¥¸±¨. �¨¸Ê´μ± 5
¢μ¸¶·μ¨§¢μ¤¨É ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢ ¶μ²´ÒÌ ¸¥Î¥´¨° 6He+28Si ¸ ´ ¨¡μ²¥¥ ·¥-
 ²¨¸É¨Î´Ò³ Å LSSM Å · ¸¶·¥¤¥²¥´¨¥³ ¶²μÉ´μ¸É¨ Ö¤·  6He. ‚¨¤´μ, ÎÉμ ¶¥-
·¥´μ·³¨·μ¢±  μ¡¥¸¶¥Î¨¢ ¥É ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´Éμ³ ¶·¨ ¡�μ²ÓÏ¨Ì Ô´¥·£¨ÖÌ,
¢ Éμ ¢·¥³Ö ± ± ¶·¨ ´¨§±¨Ì ¢¸¥ ¥Ð¥ ´ ¡²Õ¤ ¥É¸Ö · ¸Ìμ¦¤¥´¨¥ · ¸Î¥É´μ° ±·¨-
¢μ° ¸ Ô±¸¶¥·¨³¥´Éμ³. �É³¥É¨³ É ±¦¥ ´ ²¨Î¨¥ ´¥±μÉμ·μ° ´¥μ¤´μ§´ Î´μ¸É¨
· ¸¸Î¨É ´´ÒÌ ¸¥Î¥´¨°: ¶μ± § ´Ò ¤¢¥ ¡²¨§±¨¥ ³¥¦¤Ê ¸μ¡μ° ±·¨¢Ò¥, ¸¶²μÏ-
´ Ö ¶μ²ÊÎ¥´  ¸ ¶ · ³¥É· ³¨ ¶¥·¥´μ·³¨·μ¢±¨ Nr = Nim = 0,5,   ÏÉ·¨Ìμ¢ Ö
±·¨¢ Ö Å ¸ ¶ · ³¥É· ³¨ Nr = 1,0, Nim = 0,4. ’ ±¨³ μ¡· §μ³, ³μ¦´μ § -
±²ÕÎ¨ÉÓ, ÎÉμ ¢ · ³± Ì ³¨±·μ¸±μ¶¨Î¥¸±μ£μ ¶μ¤Ìμ¤  ®μ¡Ñ¥³´Ò¥¯ ¶μÉ¥´Í¨ ²Ò
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�¨¸. 5. ‚²¨Ö´¨¥ ¶¥·¥´μ·³¨·μ¢±¨ ¸¨²Ò ³¨±·μ¸±μ¶¨Î¥¸±μ£μ ¶μÉ¥´Í¨ ²  NrV
DF +

iNimW H ´  ¶μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨¨. ‘¶²μÏ´ Ö ±·¨¢ Ö Å Nr = Nim = 0,5, ÏÉ·¨-
Ìμ¢ Ö Å Nr = 1, Nim = 0,4

(8) ´¥ μ¡¥¸¶¥Î¨¢ ÕÉ μ¡ÑÖ¸´¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¢μ ¢¸¥³ ¤¨ ¶ -
§μ´¥ ¨§³¥·¥´¨°. ‚ ÔÉμ° ¸¢Ö§¨ ¶·¨ ´¨§±¨Ì Ô´¥·£¨ÖÌ ±Ê²μ´μ¢¸±μ¥ ¢§ ¨³μ¤¥°-
¸É¢¨¥ ³μ¦¥É ¨£· ÉÓ ¢ ¦´ÊÕ ·μ²Ó ¢ ³¥Ì ´¨§³¥ Ö¤¥·´μ° ·¥ ±Í¨¨.

ˆÉ ±, ¤²Ö Éμ£μ ÎÉμ¡Ò Ê¢¥²¨Î¨ÉÓ ÉμÎ´μ¸ÉÓ · ¸Î¥Éμ¢, ³Ò ¢ÒÎ¨¸²¨²¨ ±Ê²μ-
´μ¢¸±¨° ¶μÉ¥´Í¨ ² ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¨±·μ¸±μ¶¨Î¥¸±μ° Ëμ·³Ê²Ò Ëμ²¤¨´£ 
(3) ¸ ·¥ ²¨¸É¨Î´Ò³ · ¸¶·¥¤¥²¥´¨¥³ § ·Ö¤μ¢μ° ¶²μÉ´μ¸É¨ LSSM ¨ ¸ ´Ê±²μ´-
´Ê±²μ´´Ò³ ¶μÉ¥´Í¨ ²μ³ ¢§ ¨³μ¤¥°¸É¢¨Ö § ·Ö¤μ¢ vC = 1/s|. ’ ±μ° ±Ê²μ´μ¢-
¸±¨° ¶μÉ¥´Í¨ ² ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¶μ²´Ò¥ ¸¥Î¥´¨Ö ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò ¤²Ö ¸¨-
¸É¥³Ò 6He +28Si. �¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ¸· ¢´¨¢ ÕÉ¸Ö ´  ·¨¸. 6 ¸ É· ¤¨Í¨μ´´Ò³
· ¸Î¥Éμ³ ±Ê²μ´μ¢¸±μ£μ ¶μÉ¥´Í¨ ²  ´  μ¸´μ¢¥ μ¤´μ·μ¤´μ · ¸¶·¥¤¥²¥´´μ£μ § -
·Ö¤  ¢ ¸Ë¥·¥ ¸ · ¤¨Ê¸μ³, · ¢´Ò³ ¸Ê³³¥ · ¤¨Ê¸μ¢ ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤¥·.
‘²¥¢  ¶μ± § ´Ò μ¡  ¶μÉ¥´Í¨ ² . �´¨ § ³¥É´μ μÉ²¨Î ÕÉ¸Ö ¢μ ¢´ÊÉ·¥´´¥° μ¡² -
¸É¨, ¸¡²¨¦ ÕÉ¸Ö ´  ¶¥·¨Ë¥·¨¨ ¨ ¶· ±É¨Î¥¸±¨ ¸μ¢¶ ¤ ÕÉ ´  ¡μ²ÓÏ¨Ì · ¸¸ÉμÖ-
´¨ÖÌ. �¤´ ±μ Ê¶μ³Ö´ÊÉÒ¥ · §²¨Î¨Ö ³ ²μ ¢²¨ÖÕÉ ´  §´ Î¥´¨Ö ¶μ²´ÒÌ ¸¥Î¥´¨°
(¶· ¢ Ö Î ¸ÉÓ ·¨¸. 6), ¨ ®¡ ³¶¯ ¶μ²´ÒÌ ¸¥Î¥´¨° ·¥ ±Í¨¨ 6He +28Si, ´ ¡²Õ-
¤ ÕÐ¨°¸Ö Ô±¸¶¥·¨³¥´É ²Ó´μ ¶·¨ E � 15 ŒÔ‚/´Ê±²μ´, ´¥ Ê¤ ¥É¸Ö μ¶¨¸ ÉÓ
¶ÊÉ¥³ ±μ··¥±Í¨¨ ±Ê²μ´μ¢¸±μ£μ ¶μÉ¥´Í¨ ² .

‘²¥¤ÊÕÐ¨³ Ï £μ³ ´ Ï¥£μ  ´ ²¨§  Ö¢²Ö¥É¸Ö ³μ¤¥²¨·μ¢ ´¨¥ ¢²¨Ö´¨Ö Ö¤¥·-
´ÒÌ ±μ²²¥±É¨¢´ÒÌ ³μ¤ ´  ³¥Ì ´¨§³ Ö¤·μ-Ö¤¥·´μ£μ · ¸¸¥Ö´¨Ö. ˆ§ É¥μ·¨¨
´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¨§¢¥¸É´μ, ÎÉμ ¸¥Î¥´¨¥ ¢μ§¡Ê¦¤¥´¨Ö ±μ²²¥±É¨¢´ÒÌ ¸μ-
¸ÉμÖ´¨° Ö¤·  ³μ¦´μ μ¶¨¸ ÉÓ ¢¢¥¤¥´¨¥³ ¶¥·¥Ìμ¤´ÒÌ ¶μÉ¥´Í¨ ²μ¢ ¢ Ëμ·³¥
¶·μ¨§¢μ¤´ÒÌ μÉ ¶μÉ¥´Í¨ ²μ¢ Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö. ‘ ÊÎ¥Éμ³ ¤ ´´μ£μ ¶μ²μ¦¥-
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�¨¸. 6. ‚²¨Ö´¨¥ ±μ··¥±Í¨¨ ±Ê²μ´μ¢¸±μ£μ ¶μÉ¥´Í¨ ²  ´  ¶μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨¨
6He +28Si. ‘²¥¢  Å μ¡ÒÎ´Ò° (¸¶²μÏ´ Ö ±·¨¢ Ö) ¨ ³¨±·μ¸±μ¶¨Î¥¸±¨° (ÏÉ·¨Ìμ¢ Ö)
±Ê²μ´μ¢¸±¨° ¶μÉ¥´Í¨ ²Ò; ¸¶· ¢  Å ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¶μ²´Ò¥ ¸¥Î¥´¨Ö

´¨Ö ¤μ¡ ¢¨³ ®¶μ¢¥·Ì´μ¸É´Ò¥¯ ¶μÉ¥´Í¨ ²Ò ¢ ¢¨¤¥ ¶·μ¨§¢μ¤´ÒÌ (−rdV/dr)
μÉ ´ Ï¨Ì ³¨±·μ¸±μ¶¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢ ¨ ¡Ê¤¥³ É¥¸É¨·μ¢ ÉÓ μ¶É¨Î¥¸±¨¥
¶μÉ¥´Í¨ ²Ò ¢ Ëμ·³¥

Uopt(r) =
[
NrV

DF − N (1)
r r

dV DF

dr

]
+ i

[
NimWH − N

(1)
im r

dWH

dr

]
, (9)

Uopt(r) =
[
NrV

DF − N (1)
r r

dV DF

dr

]
+ i

[
NimV DF − N

(1)
im r

dV DF

dr

]
, (10)

ˆÉ ±, ³Ò ¤μ¡ ¢¨²¨ ¥Ð¥ ¤¢  ¸¢μ¡μ¤´ÒÌ ¶ · ³¥É·  N
(1)
r ¨ N

(1)
im , μÉ¢¥Î ÕÐ¨Ì

§  ¢±² ¤ ±μ²²¥±É¨¢´ÒÌ ÔËË¥±Éμ¢. �  ·¨¸. 7 ¤¥³μ´¸É·¨·ÊÕÉ¸Ö ·¥§Ê²ÓÉ ÉÒ
¢ÒÎ¨¸²¥´¨°, ¢Ò¶μ²´¥´´ÒÌ ¤²Ö ¤¢ÊÌ É¨¶μ¢ Ö¤·μ-Ö¤¥·´ÒÌ ¶μÉ¥´Í¨ ²μ¢. �¥·-
¢Ò° ¨§ ´¨Ì (¸²¥¢ ) ¶μ²ÊÎ¥´ ¤²Ö ¶ ·¨¦¸±μ£μ ÔËË¥±É¨¢´μ£μ NN -¶μÉ¥´Í¨ ² 
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�¨¸. 7. �¥§Ê²ÓÉ É ¶μ¤£μ´±¨ Î¥ÉÒ·¥Ì¶ · ³¥É·¨Î¥¸±¨Ì ¶μ²Ê³¨±·μ¸±μ¶¨Î¥¸±¨Ì ¶μÉ¥´Í¨-
 ²μ¢ ¸ ®¶μ¢¥·Ì´μ¸É´Ò³¨¯ Î²¥´ ³¨ ± Ô±¸¶¥·¨³¥´É ²Ó´Ò³ ¤ ´´Ò³ ¶μ ¶μ²´Ò³ ¸¥Î¥´¨Ö³
¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¤¢ÊÌ · §²¨Î´ÒÌ ³¨±·μ¸±μ¶¨Î¥¸±¨Ì ³μ¤¥²¥° ÔËË¥±É¨¢´ÒÌ NN-¸¨²
(¸³. É¥±¸É)
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CDM3Y6 ¸ ¶²μÉ´μ¸ÉÓÕ LSSM Ö¤·  6He ¨ Uopt ¢ Ëμ·³¥ (9). „·Ê£μ° · ¸Î¥É
(¸¶· ¢ ) ¢Ò¶μ²´¥´ ¤²Ö ¶μÉ¥´Í¨ ²  Uopt ¢ Ëμ·³¥ (10) ¸ ·¥°¤μ¢¸±¨³ BDM3Y2
NN -¶μÉ¥´Í¨ ²μ³ [10] ¨ ¸ ¶²μÉ´μ¸ÉÓÕ FDM (³¥Éμ¤ ËÊ´±Í¨μ´ ²  ¶²μÉ´μ¸É¨)
[16] ¤²Ö Ö¤·  6He. ‡´ Î¥´¨Ö ¸¢μ¡μ¤´ÒÌ ¶ · ³¥É·μ¢ ¤²Ö ¸²ÊÎ Ö CDM3Y6:

Nr = 0,7, N
(1)
r = 0,4, Nim = 0,5, N

(1)
im = 0,03; ¤²Ö ¸²ÊÎ Ö BDM3Y2 Nr = 1,

N
(1)
r = 0,212, Nim = 0,3, N

(1)
im = 0,038. ‚¨¤´μ, ÎÉμ ¶ÊÉ¥³ ¢¢¥¤¥´¨Ö ¶·μ¨§¢μ¤-

´ÒÌ Ê¤ ¥É¸Ö ¤μ¡¨ÉÓ¸Ö Ìμ·μÏ¥£μ ¸μ£² ¸¨Ö ¸ Ô±¸¶¥·¨³¥´Éμ³ ¢ ¶¥·¢μ³ ¸²ÊÎ ¥
¨ ± Î¥¸É¢¥´´μ μ¶¨¸ ÉÓ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¢μ ¢Éμ·μ³. �μÉ¥´Í¨ ²Ò
¸ ®¶μ¢¥·Ì´μ¸É´Ò³¨¯ Î²¥´ ³¨ ¨³¥ÕÉ ¡μ²¥¥ ¸£² ¦¥´´Ò° ¤¨ËËÊ§´Ò° ¸²μ° ¶μ
¸· ¢´¥´¨Õ ¸ ®μ¡Ñ¥³´Ò³¨¯ ¶μÉ¥´Í¨ ² ³¨ (8), É ±μ¥ ¶μ¢¥¤¥´¨¥ ¸μμÉ¢¥É¸É¢Ê¥É
³μ¤¥²Ö³ ¸ ÊÎ¥Éμ³ ±μ²²¥±É¨¢´ÒÌ ¤¢¨¦¥´¨° Ö¤¥·´μ° ¶μ¢¥·Ì´μ¸É¨.

�É³¥É¨³, ÎÉμ ¶μ²Ê³¨±·μ¸±μ¶¨Î¥¸±¨¥ μ¶É¨Î¥¸±¨¥ ¶μÉ¥´Í¨ ²Ò ¢¨¤  (9),
(10) ´Ê¦¤ ÕÉ¸Ö ¢ ¤ ²Ó´¥°Ï¥³ Ê²ÊÎÏ¥´¨¨ ¸ Í¥²ÓÕ ¨¸±²ÕÎ¥´¨Ö ¸¢μ¡μ¤´ÒÌ
¶ · ³¥É·μ¢ ¨ ¶μ²ÊÎ¥´¨Ö É ±¨³ μ¡· §μ³ ¨Ì ¶μ²´μ¸ÉÓÕ ³¨±·μ¸±μ¶¨Î¥¸±μ° ¨´-
É¥·¶·¥É Í¨¨. ‚ ÔÉμ° ¸¢Ö§¨ Ë¨§¨Î¥¸± Ö ¶·¨·μ¤  ®¡ ³¶ ¯ ¶μ²´μ£μ ¸¥Î¥´¨Ö ·¥-
 ±Í¨¨ 6He +28Si ¶·¨ Ô´¥·£¨ÖÌ 10 ŒÔ‚ ´ ¤ ±Ê²μ´μ¢¸±¨³ ¡ ·Ó¥·μ³ ¥Ð¥ ¦¤¥É
¸¢μ¥£μ μ¡ÑÖ¸´¥´¨Ö. ‚ Î ¸É´μ¸É¨, ¶μ²ÊÎ¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¶μ
Ê£²μ¢Ò³ · ¸¶·¥¤¥²¥´¨Ö³ ¢ Ê¶·Ê£μ³ ± ´ ²¥ ³μ£²μ ¡Ò ¸´¨§¨ÉÓ ´¥μ¤´μ§´ Î´μ¸ÉÓ
Ë¨É¨·μ¢ ´¨Ö ¶ · ³¥É·μ¢ ¶μ²Ê³¨±·μ¸±μ¶¨Î¥¸±¨Ì μ¶É¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢.

‚›‚�„› ˆ ‡�Š‹�—…�ˆ…

Œ¨±·μ¸±μ¶¨Î¥¸±¨¥ ³μ¤¥²¨ Ö¤·μ-Ö¤¥·´ÒÌ μ¶É¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢ ´¥
¨³¥ÕÉ ¸¢μ¡μ¤´ÒÌ ¶ · ³¥É·μ¢. �´¨ ¸É·μÖÉ¸Ö ´  μ¸´μ¢¥ Ë¨§¨Î¥¸±¨Ì Ì · ±-
É¥·¨¸É¨±, μ¶·¥¤¥²ÖÕÐ¨Ì ¸É·Ê±ÉÊ·Ê ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤¥· ¨ ÔËË¥±É¨¢´ÒÌ
´Ê±²μ´-´Ê±²μ´´ÒÌ ¸¨² ¢ Ö¤¥·´μ° ¸·¥¤¥. ŒÒ · ¸¸³μÉ·¥²¨ ¢μ§³μ¦´μ¸ÉÓ ¸ ¶μ-
³μÐÓÕ ³¨±·μ¸±μ¶¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢ Ëμ²¤¨´£  μ¶¨¸ ÉÓ Ô±¸¶¥·¨³¥´É ²Ó-
´Ò¥ ¤ ´´Ò¥ ¶μ ¶μ²´Ò³ ¸¥Î¥´¨Ö³ ·¥ ±Í¨° 6He +28Si ¨ 6Li +28Si. �μ± § ´μ,
ÎÉμ ´¥¡μ²ÓÏ Ö ¶¥·¥´μ·³¨·μ¢±  ¶μÉ¥´Í¨ ²μ¢ ¶ÊÉ¥³ ¢¢¥¤¥´¨Ö ¤¢ÊÌ ¶ · ³¥É·μ¢
¶μ§¢μ²Ö¥É μ¡ÑÖ¸´¨ÉÓ ¤ ´´Ò¥ Ô±¸¶¥·¨³¥´Éμ¢ ¶·¨ μÉ´μ¸¨É¥²Ó´μ ¡μ²ÓÏ¨Ì Ô´¥·-
£¨ÖÌ E � 15 ŒÔ‚/´Ê±²μ´. ‚ ÔÉμ° μ¡² ¸É¨ Ô´¥·£¨° ¸¥Î¥´¨Ö, ¢ÒÎ¨¸²¥´´Ò¥ ´ 
μ¸´μ¢¥ ´¥¸±μ²Ó±¨Ì ¨§¢¥¸É´ÒÌ ³μ¤¥²¥° ´ ²¥É ÕÐ¥£μ Ö¤· , μ± §Ò¢ ÕÉ¸Ö ¡²¨§-
±¨³¨ ³¥¦¤Ê ¸μ¡μ°. ‚ Éμ ¦¥ ¢·¥³Ö ´ ¡²Õ¤ ¥É¸Ö § ³¥É´μ¥ · ¸Ìμ¦¤¥´¨¥ · ¸Î¥-
Éμ¢ ¸ Ô±¸¶¥·¨³¥´Éμ³ ¢ μ¡² ¸É¨ ´¨§±¨Ì Ô´¥·£¨°, ÎÉμ Ö¢²Ö¥É¸Ö μ¡Ñ¥±Éμ³ ´ Ï¨Ì
¤ ²Ó´¥°Ï¨Ì ¨¸¸²¥¤μ¢ ´¨°. ˆ¸¶μ²Ó§μ¢ ´¨¥ ³¨±·μ¸±μ¶¨Î¥¸±μ£μ ±Ê²μ´μ¢¸±μ£μ
¶μÉ¥´Í¨ ²  ´¥ ¶·¨¢¥²μ ± Ê²ÊÎÏ¥´¨Õ ·¥§Ê²ÓÉ Éμ¢ ¢ ÔÉμ° μ¡² ¸É¨ Ô´¥·£¨°. � -
¶μ³´¨³ §¤¥¸Ó, ÎÉμ, ¢μμ¡Ð¥ £μ¢μ·Ö, μ¡ÒÎ´Ò¥ ¶μÉ¥´Í¨ ²Ò Ëμ²¤¨´£  ÊÎ¨ÉÒ¢ ÕÉ
Éμ²Ó±μ μ¤´μÎ ¸É¨Î´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¶²μÉ´μ¸É¨ ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤¥·, ¢
Éμ ¢·¥³Ö ± ± ÔËË¥±ÉÒ ¤·Ê£¨Ì ± ´ ²μ¢, ¸¢Ö§ ´´ÒÌ ¸ ±μ²²¥±É¨¢´Ò³¨ Ö¤¥·´Ò³¨
¢μ§¡Ê¦¤¥´¨Ö³¨ ¨ ·¥ ±Í¨Ö³¨ ¶¥·¥¤ Î¨ ´Ê±²μ´μ¢, ³μ£ÊÉ É ±¦¥ ¨£· ÉÓ ·μ²Ó ¢μ
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¢§ ¨³μ¤¥°¸É¢¨¨ Ö¤¥·. �É¨ ÔËË¥±ÉÒ ¡Ò²¨ ¶·¨¡²¨¦¥´´μ ÊÎÉ¥´Ò ¶ÊÉ¥³ ¤μ-
¡ ¢²¥´¨Ö ± ¡ §μ¢μ³Ê ®μ¡Ñ¥³´μ³Ê¯ ¶μÉ¥´Í¨ ²Ê ¶·μ¨§¢μ¤´ÒÌ μÉ ¶μÉ¥´Í¨ ²μ¢
Ëμ²¤¨´£ , ¢ ·¥§Ê²ÓÉ É¥ Î¥£μ Ê¤ ²μ¸Ó ¤μ¡¨ÉÓ¸Ö ¤μ¢μ²Ó´μ Ìμ·μÏ¥£μ ¸μ£² ¸¨Ö ¸
Ô±¸¶¥·¨³¥´Éμ³ ¶·¨ ´¨§±¨Ì Ô´¥·£¨ÖÌ. ’ ±¨³ μ¡· §μ³, ³μ¦´μ § ±²ÕÎ¨ÉÓ, ÎÉμ
¤ ²Ó´¥°Ï¥¥ · §¢¨É¨¥ É¥μ·¨¨ ·¥ ±Í¨° ¸ Ô±§μÉ¨Î¥¸±¨³¨ Ö¤· ³¨ ¶·¥¤¶μÎÉ¨É¥²Ó-
´¥¥, ´¥¦¥²¨ ¶·μ¸Éμ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ± ± Ë¥´μ³¥´μ²μ£¨Î¥¸±¨Ì ¶μÉ¥´Í¨ ²μ¢,
É ± ¨ ³¨±·μ¸±μ¶¨Î¥¸±¨Ì ±μ´¸É·Ê±Í¨° ®Ê¸·¥¤´¥´´ÒÌ¯ μ¶É¨Î¥¸±¨Ì ¶μÉ¥´Í¨ -
²μ¢ ¢ Ê¶·Ê£μ³ ± ´ ²¥ ¡¥§ ÊÎ¥É  ¨Ì ¸¢Ö§¨ ¸ ¤·Ê£¨³¨ ± ´ ² ³¨ Ö¤·μ-Ö¤¥·´μ£μ
· ¸¸¥Ö´¨Ö.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Î ¸É¨Î´μ° Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �””ˆ (£· ´É
º 06-01-00228).
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