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

‹ ¡µ· Éµ·¨Ö É¥µ·¥É¨Î¥¸±µ° Ë¨§¨±¨ ¨³. �. �. �µ£µ²Õ¡µ¢ 

„ ´ ±· É±¨° µ¡§µ· ·¥§Ê²ÓÉ Éµ¢ ³¨±·µ¸±µ¶¨Î¥¸±¨Ì · ¸Î¥Éµ¢ Ì · ±É¥·¨¸É¨± ¤¢µ°´ÒÌ £¨£ ´É-
¸±¨Ì ¤¨¶µ²Ó´ÒÌ ·¥§µ´ ´¸µ¢. �¸µ¡µ¥ ¢´¨³ ´¨¥ Ê¤¥²¥´µ ¨¸¸²¥¤µ¢ ´¨Õ  ´£ ·³µ´¨Î¥¸±¨Ì ÔËË¥±Éµ¢
¨ ¨Ì ¢²¨Ö´¨Ö ´  ¸¢µ°¸É¢  ¤¢µ°´ÒÌ ·¥§µ´ ´¸µ¢. � °¤¥´µ, ÎÉµ µÉ±²µ´¥´¨¥ Ô´¥·£¨° ¤¢µ°´ÒÌ £¨-
£ ´É¸±¨Ì ¤¨¶µ²Ó´ÒÌ ·¥§µ´ ´¸µ¢ µÉ £ ·³µ´¨Î¥¸±µ£µ ¶·¥¤¥²  ¨³¥¥É § ¢¨¸¨³µ¸ÉÓ A−1.

A brief review of recent results of the microscopic calculations to describe characteristics of the
double giant dipole resonances (DGDR) is presented. A special attention is paid to a microscopic
study of the anharmonic properties of the DGDR. It is found that the deviation of the energy centroid
of the DGDR from the harmonic limit follows A−1 dependence.

�É±·ÒÉ¨¥ ¤¢µ°´ÒÌ £¨£ ´É¸±¨Ì ¤¨¶µ²Ó´ÒÌ ·¥§µ´ ´¸µ¢ („ƒ„�) ¢  Éµ³´ÒÌ
Ö¤· Ì [1Ä5] ¨ ´ ¡²Õ¤¥´¨¥ ´¥¡µ²ÓÏ¨Ì µÉ±²µ´¥´¨° µÉ ¶·¥¤¸± § ´¨° £ ·³µ´¨Î¥-
¸±µ° ³µ¤¥²¨ ¤²Ö Ô´¥·£¨° ¢µ§¡Ê¦¤¥´¨Ö ¨ Ï¨·¨´ „ƒ„� ¸ µ¤´µ¢·¥³¥´´µ § ³¥É-
´Ò³ µÉ±²µ´¥´¨¥³ µÉ £ ·³µ´¨Î¥¸±µ° ± ·É¨´Ò ¤²Ö ¸¥Î¥´¨° ±Ê²µ´µ¢¸±µ£µ ¢µ§-
¡Ê¦¤¥´¨Ö ¶·¨ ¸Éµ²±´µ¢¥´¨¨ ·¥²ÖÉ¨¢¨¸É¸±¨Ì ÉÖ¦¥²ÒÌ ¨µ´µ¢ [4] É·¥¡ÊÕÉ ¡µ²¥¥
£²Ê¡µ±µ£µ ¶µ´¨³ ´¨Ö ·µ²¨  ´£ ·³µ´¨Î¥¸±¨Ì ÔËË¥±Éµ¢ ¢ ¸¶¥±É· Ì „ƒ„�. ‘Ê-
Ð¥¸É¢Ê¥É ´¥¸±µ²Ó±µ Ë ±Éµ·µ¢ ¢²¨Ö´¨Ö  ´£ ·³µ´¨Î´µ¸É¨ ´  ¸¥Î¥´¨Ö Ô²¥±É·µ-
³ £´¨É´µ£µ ¢µ§¡Ê¦¤¥´¨Ö. �´¥·£¥É¨Î¥¸±¨¥ ¸¤¢¨£¨ „ƒ„� ¨§-§   ´£ ·³µ´¨Î´µ-
¸É¨ ¢²¨ÖÕÉ ´  ¸¥Î¥´¨Ö ¨§-§  ¨Ì Ô±¸¶µ´¥´Í¨ ²Ó´µ° § ¢¨¸¨³µ¸É¨ µÉ Ô´¥·£¨¨ [6].
Š·µ³¥ Éµ£µ, ¨§³¥´ÖÕÉ¸Ö ³ É·¨Î´Ò¥ Ô²¥³¥´ÉÒ ¤¨¶µ²Ó´ÒÌ ¶¥·¥Ìµ¤µ¢ ¨ ¨§-§ 
¸³¥Ï¨¢ ´¨Ö ±µ´Ë¨£Ê· Í¨° ¸ · §²¨Î´Ò³ Î¨¸²µ³ Ëµ´µ´µ¢ ¶µÖ¢²Ö¥É¸Ö ³´µ¦¥-
¸É¢µ ¶ÊÉ¥° ¶µ ¸· ¢´¥´¨Õ ¸ £ ·³µ´¨Î¥¸±µ° ± ·É¨´µ° ¤²Ö Ô²¥±É·µ³ £´¨É´µ£µ
¢µ§¡Ê¦¤¥´¨Ö „ƒ„�. ‚ÒÏ¥Ê¶µ³Ö´ÊÉÒ¥ ¢µ¶·µ¸Ò ¨´¸¶¨·¨·µ¢ ²¨ ¡µ²ÓÏµ¥ Î¨¸²µ
É¥µ·¥É¨Î¥¸±¨Ì · ¡µÉ [7Ä16], ¨ µ¤´µ° ¨§ ´¥·¥Ï¥´´ÒÌ ¶·µ¡²¥³ ¤µ ´¥¤ ¢´¥£µ
¢·¥³¥´¨ µ¸É ¢ ²¸Ö ¢¨¤ § ¢¨¸¨³µ¸É¨ µÉ ³ ¸¸µ¢µ£µ Î¨¸²  ¤²Ö Ô´¥·£¥É¨Î¥¸±¨Ì
¸¤¢¨£µ¢ „ƒ„� µÉ £ ·³µ´¨Î¥¸±¨Ì §´ Î¥´¨°.

�¥·¢Ò¥ ¸¨¸É¥³ É¨Î¥¸±¨¥ ¨¸¸²¥¤µ¢ ´¨Ö  ´£ ·³µ´¨Î¥¸±¨Ì ¸¤¢¨£µ¢ „ƒ„�
¤²Ö Ö¤¥· ¢ Ï¨·µ±µ° ³ ¸¸µ¢µ° µ¡² ¸É¨ ¸ ÊÎ¥Éµ³ ¸³¥Ï¨¢ ´¨Ö µ¤´µ- ¨ ¤¢ÊÌ-
Ëµ´µ´´ÒÌ ±µ´Ë¨£Ê· Í¨° (¢²¨Ö´¨¥ É·¥ÌËµ´µ´´ÒÌ ¸µ¸ÉµÖ´¨° ´  ÔÉ¨ ¸¤¢¨£¨
³ ²µ [11]) ¡Ò²¨ ¶·µ¢¥¤¥´Ò ´¥¤ ¢´µ ¢ [17, 18]. ‚ ¤ ´´µ° · ¡µÉ¥ ³Ò µ¡¸Ê¤¨³
·¥§Ê²ÓÉ ÉÒ ³¨±·µ¸±µ¶¨Î¥¸±µ£µ ¨¸¸²¥¤µ¢ ´¨Ö  ´£ ·³µ´¨Î´µ¸É¨ „ƒ„�.
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ƒ ³¨²ÓÉµ´¨ ´, ¨¸¶µ²Ó§µ¢ ¢Ï¨°¸Ö ¢ · ¸Î¥É Ì, ¢±²ÕÎ ¥É ¶·µÉµ´´µ¥ ¨ ´¥°-
É·µ´´µ¥ ¸·¥¤´¥¥ ¶µ²¥ ¢ Ëµ·³¥ ¶µÉ¥´Í¨ ²  ‘ ±¸µ´ Ä‚Ê¤¸ , ³µ´µ¶µ²Ó´µ¥ ¸¶ -
·¨¢ É¥²Ó´µ¥ ¢§ ¨³µ¤¥°¸É¢¨¥ ¨ µ¸É ÉµÎ´Ò¥ ³Ê²ÓÉ¨¶µ²Ó´Ò¥ ¸¨²Ò, ¸¨²µ¢Ò¥ ±µ´-
¸É ´ÉÒ ±µÉµ·ÒÌ ¶µ¤¡¨· ²¨¸Ó É ±, ÎÉµ¡Ò µ¶¨¸Ò¢ ²¨¸Ó ´¨§±µ²¥¦ Ð¨¥ ¢¨¡· -
Í¨µ´´Ò¥ ¸µ¸ÉµÖ´¨Ö ¨ £¨£ ´É¸±¨¥ ·¥§µ´ ´¸Ò [19,20].

’ ± ± ± ³Ò ¨¸¸²¥¤Ê¥³  ´£ ·³µ´¨Î¥¸±¨¥ ¸¢µ°¸É¢  ¤¢ÊÌËµ´µ´´ÒÌ ¢µ§¡Ê¦-
¤¥´´ÒÌ ¸µ¸ÉµÖ´¨° ¸ Ê£²µ¢Ò³ ³µ³¥´Éµ³ J ¨ ¥£µ ¶·µ¥±Í¨¥° M , ¢µ²´µ¢Ò¥
ËÊ´±Í¨¨ ¤²Ö ´¨Ì ³µ¦´µ § ¶¨¸ ÉÓ ¢ ¢¨¤¥ ¸Ê¶¥·¶µ§¨Í¨¨ µ¤´µ- ¨ ¤¢ÊÌËµ´µ´´ÒÌ
±µ´Ë¨£Ê· Í¨°:

|Ψν
JM 〉 =




∑
i

Ri(Jν)Q+
Ji +

∑
λ1i1≤λ2i2

Pλ2i2
λ1i1

(Jν)
[Q+

λ1µ1i1
Q+

λ2µ2i2
]JM√

1 + δλ1i1,λ2i2


 |〉ph,

(1)

£¤¥ |〉ph Å Ëµ´µ´´Ò° ¢ ±ÊÊ³. ‘¢Ö§Ó ¤¢ÊÌËµ´µ´´ÒÌ ¸µ¸ÉµÖ´¨° ¸ É·¥ÌËµ´µ´-
´Ò³¨ ¢¥¤¥É ± Ë· £³¥´É Í¨¨ ¸¨²Ò ¶µ¸²¥¤´¨Ì ¨ · ¸¸³ É·¨¢ ² ¸Ó ¢ ´ Ï¥° ¶·¥-
¤Ò¤ÊÐ¥° · ¡µÉ¥ [11]. ˆ¸¶µ²Ó§µ¢ ´µ µ¡µ§´ Î¥´¨¥:

[Q+
λ1µ1i1

Q+
λ2µ2i2

]JM =
∑
µ1µ2

CJM
λ1µ1λ2µ2

Q+
λ1µ1i1

Q+
λ2µ2i2

,

£¤¥ C Å ±µÔËË¨Í¨¥´É Š²¥¡Ï Äƒµ·¤a´ .
ŒÒ ÊÎ¨ÉÒ¢ ¥³ Ë¥·³¨µ´´ÊÕ ¸É·Ê±ÉÊ·Ê Ëµ´µ´´ÒÌ µ¶¥· Éµ·µ¢. �¶¥· Éµ·

·µ¦¤¥´¨Ö Ëµ´µ´  Q+
λµi ¸ ³Ê²ÓÉ¨¶µ²Ö·´µ¸ÉÓÕ λ, ¶·µ¥±Í¨¥° µ ¨ ¶µ·Ö¤±µ¢Ò³

´µ³¥·µ³ i Ö¢²Ö¥É¸Ö ²¨´¥°´µ° ±µ³¡¨´ Í¨¥° ¤¢ÊÌ±¢ §¨Î ¸É¨Î´ÒÌ µ¶¥· Éµ·µ¢
·µ¦¤¥´¨Ö α+

jm ¨ Ê´¨ÎÉµ¦¥´¨Ö αjm ¸ µ¡µ²µÎ¥Î´Ò³¨ ±¢ ´Éµ¢Ò³¨ Î¨¸² ³¨
j ≡ (n, l, j) ¨ m:

Q+
λµi =

1
2

n,p∑
τ

∑
jj′

{
ψλi

jj′ [α
+
j α+

j′ ]λµ − (−1)λ−µϕλi
jj′ [αj′αj ]λ−µ

}
. (2)

�´¥·£¨¨ µ¤´µËµ´µ´´ÒÌ ¸µ¸ÉµÖ´¨° ωλi ´ Ìµ¤ÖÉ¸Ö ¶ÊÉ¥³ ·¥Ï¥´¨Ö Ê· ¢´¥´¨°
¶·¨¡²¨¦¥´¨Ö ¸²ÊÎ °´ÒÌ Ë §. �É¨ Ê· ¢´¥´¨Ö ¶µ§¢µ²ÖÕÉ ´ °É¨ ¢¥²¨Î¨´Ò ¶·Ö-
³ÒÌ ψλi

jj′ ¨ µ¡· É´ÒÌ ϕλi
jj′ Ëµ´µ´´ÒÌ  ³¶²¨ÉÊ¤ ¢ Ê· ¢´¥´¨¨ (2). „²Ö ¸¥¶ · -

¡¥²Ó´ÒÌ µ¸É ÉµÎ´ÒÌ ¸¨² ¸ · ¤¨ ²Ó´Ò³ Ëµ·³Ë ±Éµ·³ fλ(r) µ´¨ ¨³¥ÕÉ ¢¨¤

(
ψ

ϕ

)λi

jj′
(τ) =

1√
2Yλi

τ

fλ
jj′ (τ)(ujvj′ + vjuj′)

εj + εj′ ∓ ωλi
,

£¤¥ fλ
jj′ = 〈j′||fλ(r)||j〉; uj ¨ vj Å ±µÔËË¨Í¨¥´ÉÒ ¶·¥µ¡· §µ¢ ´¨Ö �µ£µ²Õ-

¡µ¢ ; εj Å µ¤´µ±¢ §¨Î ¸É¨Î´ Ö Ô´¥·£¨Ö,   Yτ Å ´µ·³¨·µ¢µÎ´Ò° ±µÔËË¨Í¨-
¥´É [20]. Š¢ §¨Î ¸É¨Î´Ò¥ Ô´¥·£¨¨ ¨ ±µÔËË¨Í¨¥´ÉÒ uj , vj µ¶·¥¤¥²ÖÕÉ¸Ö ¶·¨
·¥Ï¥´¨¨ Ê· ¢´¥´¨° �Š˜.
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—Éµ¡Ò ´ °É¨ Ô´¥·£¨¨ Eν(J) ¸µ¸ÉµÖ´¨° (1) ¨ ±µÔËË¨Í¨¥´ÉÒ R ¨ P , ³Ò
¤¨ £µ´a²¨§Ê¥³ ¸²¥¤ÊÕÐÊÕ ³ É·¨ÍÊ:

∣∣∣∣∣∣〈Ψν′

J |H |Ψν
J |〉 − E〈Ψν′

J |Ψν
J |〉

∣∣∣∣∣∣
[ν×ν′]

=

=
〈[Qλ4i4Qλ3i3 ]J |H |[Q+

λ1i1
Q+

λ2i2
]J〉 Uλ1i1

λ2i2
(Ji)

Uλ4i4
λ3i3

(Ji) ωJi − E
= 0 (3)

¤²Ö ¤ ´´µ£µ §´ Î¥´¨Ö J .
� Ï ³µ¤¥²Ó´Ò° £ ³¨²ÓÉµ´¨ ´ ³µ¦¥É ¡ÒÉÓ ¶¥·¥¶¨¸ ´ ¢ É¥·³¨´ Ì ±¢ §¨-

Î ¸É¨Î´ÒÌ ¨ Ëµ´µ´´ÒÌ µ¶¥· Éµ·µ¢:

H =
∑
jm

εjα
+
jmαjm − 1

4

∑
λµii′

n,z∑
τ

Xλi
τ + Xλi′

τ√
Yλi

τ Yλi′
τ

Q+
λµiQλµi′ + Hint, (4)

£¤¥

Xλi
τ =

1
2λ + 1

τ∑
jj′

[fλ
jj′ (τ)(ujvj′ + vjuj′)]2(εj + εj′)

(εj + εj′)2 − ω2
λi

¨ Hint µÉ¢¥Î ¥É §  ¢§ ¨³µ¤¥°¸É¢¨¥ ³¥¦¤Ê ±¢ §¨Î ¸É¨Í ³¨ ¨ Ëµ´µ´ ³¨. …¸²¨
¶·¥´¥¡·¥ÎÓ ÔÉ¨³ Î²¥´µ³, Éµ £ ³¨²ÓÉµ´¨ ´ ¸É ´µ¢¨É¸Ö ¤¨ £µ´ ²Ó´Ò³ ¢ ¶·µ-
¸É· ´¸É¢¥ µ¤´µËµ´µ´´ÒÌ ¸µ¸ÉµÖ´¨°.

Ÿ¢´Ò° ¢¨¤ ¤²Ö ³ É·¨Î´ÒÌ Ô²¥³¥´Éµ¢ ¢§ ¨³µ¤¥°¸É¢¨Ö ³¥¦¤Ê µ¤´µ- ¨ ¤¢ÊÌ-
Ëµ´µ´´Ò³¨ ¸µ¸ÉµÖ´¨Ö³¨, ¢Ò· ¦ ¥³ÒÌ Î¥·¥§ ¢¥²¨Î¨´Ò, ¢Ìµ¤ÖÐ¨¥ ¢ £ ³¨²Ó-
Éµ´¨ ´, ¨ Ëµ´µ´´Ò¥  ³¶²¨ÉÊ¤Ò ³µ¦´µ ´ °É¨, ´ ¶·¨³¥·, ¢ [18]. �·¨ ÔÉµ³
ÊÎ¨ÉÒ¢ ¥É¸Ö Ë¥·³¨µ´´ Ö ¸É·Ê±ÉÊ·  Ëµ´µ´´ÒÌ µ¶¥· Éµ·µ¢ ¨ ¨Ì ÉµÎ´Ò¥ ±µ³-
³ÊÉ Í¨µ´´Ò¥ ¸µµÉ´µÏ¥´¨Ö, ÎÉµ £ · ´É¨·Ê¥É ¢Ò¶µ²´¥´¨¥ ¶·¨´Í¨¶  � Ê²¨.

„²Ö Éµ£µ ÎÉµ¡Ò ¨¸¸²¥¤µ¢ ÉÓ  ´£ ·³µ´¨Î¥¸±¨¥ ¸¤¢¨£¨ ¢ Î¨¸Éµ³ ¢¨¤¥ ¨ ¨¸-
±²ÕÎ¨ÉÓ Ô´¥·£¥É¨Î¥¸±ÊÕ § ¢¨¸¨³µ¸ÉÓ, ±µÉµ· Ö ¸µ¤¥·¦¨É¸Ö ¢ ¸¥Î¥´¨ÖÌ ¤¢ÊÌ-
¸ÉÊ¶¥´Î Éµ£µ ¢µ§¡Ê¦¤¥´¨Ö „ƒ„� ¢ ·¥ ±Í¨ÖÌ ¸Éµ²±´µ¢¥´¨Ö ·¥²ÖÉ¨¢¨¸É¸±¨Ì
ÉÖ¦¥²ÒÌ ¨µ´µ¢ ¨ É ±¦¥ ¨§³¥´Ö¥É Ô´¥·£¨Õ Í¥´É·µ¨¤  „ƒ„� ¶µ µÉ´µÏ¥´¨Õ ±
Ê¤¢µ¥´´µ° Ô´¥·£¨¨ µ¤¨´µÎ´µ£µ £¨£ ´É¸±µ£µ ¤¨¶µ²Ó´µ£µ ·¥§µ´ ´¸  (ƒ„�), ³Ò
· ¸¸Î¨ÉÒ¢ ²¨ Ô´¥·£¥É¨Î¥¸±¨ ´¥§ ¢¨¸¨³ÊÕ ¢¥²¨Î¨´Ê:

Bν([E1 × E1]J) =

∣∣∣∣∣
∑

i

〈Ψν
J |E1|Ψi

1−〉〈Ψi
1− |E1|Ψg.s.〉

∣∣∣∣∣
2

=

=
2J + 1

3

∣∣∣∣∣∣ 2
∑

i1≤i2

P 1−i2
1−i1

(Jν)
Mi1(E1)Mi2(E1)√

1 + δi1,i2

∣∣∣∣∣∣
2

, (5)
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�¨¸. 1. �´¥·£¥É¨Î¥¸±¨¥ · ¸¶·¥¤¥²¥´¨Ö ¢¥-
²¨Î¨´ B(E1 × E1), ¸¢Ö§ ´´ÒÌ ¸ ¢µ§¡Ê¦-
¤¥´¨¥³ ±µ³¶µ´¥´É 0+ ¨ 2+ „ƒ„� ¢
136Xe, ¢ ¸· ¢´¥´¨¨ ¸ Éµ° ¦¥ ¢¥²¨Î¨-
´µ° ¤²Ö ±µ³¶µ´¥´ÉÒ 2+ ¢ £ ·³µ´¨Î¥¸±µ³
¶·¥¤¥²¥. ˜± ²Ò ¢Ò¡· ´Ò ¶·µ¶µ·Í¨µ´ ²Ó-
´Ò³¨ (2J + 1)

£¤¥ Mi(E1) = 〈1−i ||E1||0+
g.s.〉 Å

¶·¨¢¥¤¥´´Ò° ³ É·¨Î´Ò° Ô²¥³¥´É
E1-¢µ§¡Ê¦¤¥´¨Ö i-£µ µ¤´µËµ´µ´´µ-
£µ 1−-¸µ¸ÉµÖ´¨Ö ¨§ µ¸´µ¢´µ£µ ¸µ-
¸ÉµÖ´¨Ö Ö¤· . �·µ³¥¦ÊÉµÎ´Ò¥ ¸µ-
¸ÉµÖ´¨Ö Ψi

1− , Ëµ·³¨·ÊÕÐ¨¥ ƒ„�,
µ¶¨¸Ò¢ ÕÉ¸Ö ¢ µ¤´µËµ´µ´´µ³ ¶·¨-
¡²¨¦¥´¨¨. � ¸¸Î¨É ´´Ò¥ ¢¥²¨Î¨´Ò
¤µ²¦´Ò ¸· ¢´¨¢ ÉÓ¸Ö ¸ ¢¥²¨Î¨´ -
³¨, ¸µµÉ¢¥É¸É¢ÊÕÐ¨³¨ £ ·³µ´¨Î¥-
¸±µ° ± ·É¨´¥ ¢µ§¡Ê¦¤¥´¨Ö, ±µ-
£¤  ±µÔËË¨Í¨¥´ÉÒ Pλ2i2

λ1i1
(Jν) =

δλ1i1λ2i2,1−i11−i2 ,   Ô´¥·£¨Ö ¢µ§¡Ê¦-
¤¥´¨Ö ¤¢ÊÌËµ´µ´´µ° ±µ´Ë¨£Ê· -
Í¨¨ [1−i1 × 1−i2]J ÉµÎ´µ · ¢´ 
(ω1−i1 + ω1−i2).

‚ · ¸Î¥É Ì ÊÎ¨ÉÒ¢ ²¨¸Ó ¢¸¥ µ¤-
´µËµ´µ´´Ò¥ ¸µ¸ÉµÖ´¨Ö ¸ ³Ê²ÓÉ¨-
¶µ²Ó´µ¸ÉÓÕ λ µÉ 0 ¤µ 4 ¨ Ô´¥·£¨¥°
¢µ§¡Ê¦¤¥´¨Ö ¤µ 50 ŒÔ‚. � §¨¸ ¤¢ÊÌ-
Ëµ´µ´´ÒÌ ±µ´Ë¨£Ê· Í¨° Ëµ·³¨·µ-
¢ ²¸Ö ¨§ ¸µ¸ÉµÖ´¨°, ¤ ÕÐ¨Ì ¢±² ¤
¡µ²¥¥ 0,2 % ¢ ±² ¸¸¨Î¥¸±µ¥ Ô´¥·£¥-
É¨Î¥¸±¨ ¢§¢¥Ï¥´´µ¥ ¶· ¢¨²µ ¸Ê³³
(�‚‘�) ¤²Ö ¤¨¶µ²Ó´ÒÌ Ëµ´µ´µ¢ ¨
¡µ²¥¥ 1,0 % ¤²Ö Ëµ´µ´µ¢ µ¸É ²Ó´ÒÌ
³Ê²ÓÉ¨¶µ²Ó´µ¸É¥°.

�  ·¨¸. 1 ¶µ± § ´  ¢¥²¨Î¨´  Bν([E1 × E1]J) ¤²Ö · §²¨Î´ÒÌ ¸µ¸ÉµÖ´¨°
ν ¸ Ê£²µ¢Ò³¨ ³µ³¥´É ³¨ ¨ Î¥É´µ¸ÉÖ³¨ 0+ ¨ 2+ ¢ Ö¤·¥ 136Xe.

�¥§Ê²ÓÉ ÉÒ · ¸Î¥Éµ¢ ¶·¥¤¸É ¢²¥´Ò ¢ É ¡²¨Í¥.

‚µ ¢Éµ·µ° ±µ²µ´±¥ ¶µ± § ´µ ¨¸Î¥·¶Ò¢ ´¨¥ ±² ¸¸¨Î¥¸±µ£µ ¤¨¶µ²Ó´µ£µ

�‚�‘. ’·¥ÉÓÖ ±µ²µ´±  ¸µ¤¥·¦¨É ¨¸Î¥·¶Ò¢ ´¨¥ ¶· ¢¨²  ¸Ê³³ ¤²Ö „ƒ„� S
(1)
2

¤²Ö ¸Ê³³Ò ±µ³¶µ´¥´É 0+ ¨ 2+ „ƒ„�. �É  ¢¥²¨Î¨´  µ¶·¥¤¥²¥´  ¸²¥¤ÊÕÐ¨³
µ¡· §µ³ [21]:

S
(1)
2 = 4S

(0)
1 S

(1)
1 ,

£¤¥ S
(1)
1 Å ±² ¸¸¨Î¥¸±µ¥ �‚�‘ ¤²Ö ƒ„� ¨ ¢¥²¨Î¨´ 

S
(0)
1 =

∑
i

∣∣〈1−i |E1|g.s.〉
∣∣2
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�·µÍ¥´É ¨¸Î¥·¶Ò¢ ´¨Ö �‚�‘ ¤²Ö ƒ„� ¨ „ƒ„� ¢ Ö¤· Ì, Ê± § ´´ÒÌ ¢ ¶¥·¢µ°
±µ²µ´±¥. ‚ ±µ²µ´± Ì 4 ¨ 5 ¶·¥¤¸É ¢²¥´Ò  ´£ ·³µ´¨Î¥¸±¨¥ ¸¤¢¨£¨ ∆Ec(J

π)
Ô´¥·£¥É¨Î¥¸±¨Ì Í¥´É·µ¨¤µ¢ ±µ³¶µ´¥´É Jπ = 0+ ¨ 2+ „ƒ„� ¶µ ¸· ¢´¥´¨Õ ¸

£ ·³µ´¨Î¥¸±¨³ ¶·¥¤¥²µ³

A �‚�‘, % ∆Ec(J
π), ±Ô‚

Ÿ¤·µ ƒ„� „ƒ„� Jπ = 0+ Jπ = 2+

40Ca 104 103 Ä 643 Ä 740
58Ni 104 103 Ä 476 Ä 495
86Kr 106 105 Ä 309 Ä 271
120Sn 106 105 Ä 199 Ä 194
136Xe 103 102 Ä 203 Ä 179
208Pb 94 94 Ä 108 Ä 158

· ¸¸Î¨ÉÒ¢ ¥É¸Ö ¶·¨ µ¶¨¸ ´¨¨ ƒ„� ¢ µ¤´µËµ´µ´´µ³ ¶·¨¡²¨¦¥´¨¨. ‚ ¶µ¸²¥¤-
´¨Ì ±µ²µ´± Ì É ¡²¨ÍÒ ¶·¨¢¥¤¥´Ò  ´£ ·³µ´¨Î¥¸±¨¥ ¸¤¢¨£¨ Ô´¥·£¥É¨Î¥¸±µ£µ
Í¥´É·µ¨¤  „ƒ„�

Ec(J) =
∑

ν Bν([E1 × E1]J)Eν(J)∑
ν Bν([E1 × E1]J)

�¨¸. 2. ‘¤¢¨£¨ Ô´¥·£¥É¨Î¥¸±µ£µ Í¥´É·µ-
¨¤  „ƒ„� (0+ Å §¢¥§¤µÎ±¨; 2+ Å É·¥-
Ê£µ²Ó´¨±¨) µÉ £ ·³µ´¨Î¥¸±µ£µ ¶·¥¤¥² .
‘¶²µÏ´ Ö ¨ ÏÉ·¨Ìµ¢ Ö ²¨´¨¨ ¶·¥¤¸É ¢²ÖÕÉ
A−1- ¨ A−5/3-§ ¢¨¸¨³µ¸É¨ ³ ±·µ¸±µ¶¨Î¥-
¸±¨Ì ³µ¤¥²¥° ¸µµÉ¢¥É¸É¢¥´´µ

¶µ ¸· ¢´¥´¨Õ ¸ £ ·³µ´¨Î¥¸±¨³ ¶·¥-
¤¥²µ³, É. ¥. Ê¤¢µ¥´´µ° ¢¥²¨Î¨-
´µ° Ô´¥·£¥É¨Î¥¸±µ£µ Í¥´É·µ¨¤  ¤²Ö
ƒ„�. �µ¶· ¢±¨, ¢µ§´¨± ÕÐ¨¥ ¶·¨
ÊÎ¥É¥ ¶·¨´Í¨¶  � Ê²¨, µÉ¢¥É¸É¢¥´-
´Ò §  ¶µÖ¢²¥´¨¥ É ±¨Ì ¸¤¢¨£µ¢.

‡ ¢¨¸¨³µ¸ÉÓ µÉ ³ ¸¸µ¢µ£µ Î¨-
¸²   ´£ ·³µ´¨Î¥¸±¨Ì ¸¤¢¨£µ¢ ¤²Ö
±µ³¶µ´¥´É 0+ ¨ 2+ „ƒ„� ¶µ± § ´Ò
´  ·¨¸. 2. ‹¨´¨Ö³¨ ¶µ± § ´Ò ¶·¥¤-
¸± § ´¨Ö ³ ±·µ¸±µ¶¨Î¥¸±¨Ì ¶µ¤-
Ìµ¤µ¢ ¤²Ö A-§ ¢¨¸¨³µ¸É¨ ¸¤¢¨£µ¢:
A−1 (¸¶²µÏ´ Ö ²¨´¨Ö) ¨§ [19] ¨
A−5/3 (ÏÉ·¨Ìµ¢ Ö ²¨´¨Ö) ¨§ [13].

�¥§Ê²ÓÉ ÉÒ ´ Ï¨Ì · ¸Î¥Éµ¢
µÎ¥´Ó Ìµ·µÏµ ¸µ¢¶ ¤ ÕÉ ¸µ ¸¶²µÏ-
´µ° ±·¨¢µ° ¤²Ö ¢¸¥Ì Ö¤¥·. ‘±² ¤Ò-
¢ Ö ¸ µ¤¨´ ±µ¢Ò³¨ ¢¥¸ ³¨ ±µ³¶µ-
´¥´ÉÒ 0+ ¨ 2+ „ƒ„� ¨ ¨¸¶µ²Ó§ÊÖ
³¥Éµ¤ ´ ¨³¥´ÓÏ¨Ì ±¢ ¤· Éµ¢, ³Ò ¶µ²ÊÎ ¥³ § ¢¨¸¨³µ¸ÉÓ µÉ ³ ¸¸µ¢µ£µ Î¨-
¸²  ¤²Ö ¸¤¢¨£  |∆E| ∼ A−α ¸ α = 1, 08 ± 0, 06. ‘²¥¤Ê¥É ¶µ¤Î¥·±´ÊÉÓ, ÎÉµ
´ Ï¨ · ¸Î¥ÉÒ ¸¤¢¨£µ¢ ´¥ ¸µ¤¥·¦ É ¸¢µ¡µ¤´ÒÌ ¶ · ³¥É·µ¢, É ± ± ± ¤¨¶µ²Ó´Ò¥
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¸¨²µ¢Ò¥ ±µ´¸É ´ÉÒ ¡Ò²¨ § Ë¨±¸¨·µ¢ ´Ò ¶µ Ô±¸¶¥·¨³¥´É ²Ó´Ò³ §´ Î¥´¨Ö³
Ô´¥·£¨° ƒ„�.

�  µ¸´µ¢ ´¨¨ ¶·µ¢¥¤¥´´ÒÌ ¨¸¸²¥¤µ¢ ´¨° ³µ¦´µ § ±²ÕÎ¨ÉÓ, ÎÉµ µÉ±²µ´¥-
´¨¥ Ô´¥·£¥É¨Î¥¸±µ£µ Í¥´É·µ¨¤  ¤¢µ°´µ£µ £¨£ ´É¸±µ£µ ¤¨¶µ²Ó´µ£µ ·¥§µ´ ´¸ 
µÉ £ ·³µ´¨Î¥¸±µ£µ ¶·¥¤¥²  ¨³¥¥É § ¢¨¸¨³µ¸ÉÓ µÉ ³ ¸¸µ¢µ£µ Î¨¸² , Ì · ±É¥·-
´ÊÕ ¤²Ö § ¢¨¸¨³µ¸É¥°, ¸¢Ö§ ´´ÒÌ ¸ £²µ¡ ²Ó´Ò³¨ ¸¢µ°¸É¢ ³¨ ¸¨¸É¥³Ò, ¶µ-
¤µ¡´µ, ´ ¶·¨³¥·, § ¢¨¸¨³µ¸É¨ Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö ƒ„�.
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