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�µ¸²¥¤´¨¥ ¨§³¥·¥´¨Ö ·¥ ±Í¨¨ 147Sm(n, α)144Nd ¢ ORNL µ¡´ ·Ê¦¨²¨ ·¥§µ´ ´¸Ò ¸ Ê¤¨¢¨É¥²Ó-
´Ò³¨ ¸¢µ°¸É¢ ³¨ ¸ ÉµÎ±¨ §·¥´¨Ö ¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¨. �·¥¢ÒÏ¥´¨¥ ¸·¥¤´¨Ì α-Ï¨·¨´ ¤²Ö ·¥-
§µ´ ´¸µ¢ ¸µ ¸¶¨´ ³¨ 4− (£¤¥ ´ ¨¡µ²¥¥ ¨´É¥´¸¨¢´Ò¥ α-¶¥·¥Ìµ¤Ò ¢ µ¸´µ¢´µ¥ ¸µ¸ÉµÖ´¨¥ § ¶·¥Ð¥´Ò
§ ±µ´µ³ ¸µÌ· ´¥´¨Ö ¶·µ¸É· ´¸É¢¥´´µ° Î¥É´µ¸É¨) ¶µ ¸· ¢´¥´¨Õ ¸ ·¥§µ´ ´¸ ³¨ ¸µ ¸¶¨´ ³¨ 3− ¤²Ö
Ô´¥·£¨° ´¥°É·µ´µ¢ E ¡µ²ÓÏ¥ 300 Ô‚ ³µ¦¥É Ê± §Ò¢ ÉÓ ´  ´ ·ÊÏ¥´¨¥ ¶·µ¸É· ´¸É¢¥´´µ° Î¥É´µ¸É¨.
%¡¸Ê¦¤ ¥³Ò¥ ¢ · ¡µÉ¥ ¤·Ê£¨¥ ¶·µÍ¥¸¸Ò ´¥ ¶µ§¢µ²ÖÕÉ µ¡ÑÖ¸´¨ÉÓ ÔÉµÉ ÔËË¥±É. ’·¥¡ÊÕÉ¸Ö ´µ-
¢Ò¥ ¨¸¸²¥¤µ¢ ´¨Ö ÔÉµ° ·¥ ±Í¨¨, ¢±²ÕÎ Ö  ³¶²¨ÉÊ¤´Ò°  ´ ²¨§ ¸¶¥±É·µ¢ α-Î ¸É¨Í ¢ Ê¤¨¢¨É¥²Ó´ÒÌ
( ´µ³ ²Ó´ÒÌ) ·¥§µ´ ´¸ Ì.

Recent investigations of the 147Sm(n, α)144Nd reaction performed at the ORNL revealed very
surprising, from the statistical theory standpoint, properties of several neutron resonances. The excess
of average α-particle widths for resonances with spin 4− (where more intensive α-transitions to the
ground state are forbidden by parity conservation law) over those for resonances with spin 3− for
E > 300 eV can be indicative of parity violation in this reaction. Other processes discussed in the
paper are not able to explain this effect. New investigations of this reaction are needed, including
amplitude analysis of α-particle spectra for surprising (anomalous) resonances.

‚ ¸¢µ¥ ¢·¥³Ö,  ´ ²¨§¨·ÊÖ ¸µµÉ´µÏ¥´¨¥ ¶µ·Ö¤±  ¨ Ì µ¸  ¢ ´¥°É·µ´´ÒÌ ·¥§µ´ ´¸ Ì
(XY), ‚. ƒ. ‘µ²µ¢Ó¥¢ [1] ¶·¨Ï¥² ± ¢Ò¢µ¤Ê, ÎÉµ Ì µÉ¨Î´µ¸ÉÓ ¢ XY (¤·Ê£¨³¨ ¸²µ¢ ³¨ Å
¢µ§³µ¦´µ¸ÉÓ µ¶¨¸ ÉÓ ¸¢µ°¸É¢  XY ¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¥°) ¤µ²¦´  Ê¸¨²¨¢ ÉÓ¸Ö ¶µ ³¥·¥
Ê¸¨²¥´¨Ö ·µ²¨ ³´µ£µÎ ¸É¨Î´ÒÌ ±µ³¶µ´¥´É ¢ ¢µ²´µ¢µ° ËÊ´±Í¨¨ XY. ’¥³ ¡µ²¥¥ Ê¤¨¢¨-
É¥²Ó´µ, ÎÉµ ¸  ´µ³ ²Ó´Ò³¨ (´¥¸É É¨¸É¨Î¥¸±¨³¨) XY ³Ò ¸Éµ²±´Ê²¨¸Ó ¢ ¨¸¸²¥¤µ¢ ´¨ÖÌ
·¥ ±Í¨¨ ¸ ÊÎ ¸É¨¥³ α-Î ¸É¨Í, ÎÓ¨ ¸¢µ°¸É¢  µ¶·¥¤¥²ÖÕÉ¸Ö ¨³¥´´µ ³´µ£µÎ ¸É¨Î´Ò³¨ ±µ³-
¶µ´¥´É ³¨ ¢µ²´µ¢µ° ËÊ´±Í¨¨ XY. Š ¸µ¦ ²¥´¨Õ, ÔÉ  ·¥ ±Í¨Ö ¨§ÊÎ¥´  ¶µ±  ¸² ¡µ ¨§-§ 
±· °´¥ ³ ²ÒÌ ¸¥Î¥´¨°, µ¡Ê¸²µ¢²¥´´ÒÌ ¶µ¤ ¢²¥´¨¥³ ¢Ò²¥É  α-Î ¸É¨Í ¨§ Ö¤·  §  ¸Î¥É
±Ê²µ´µ¢¸±µ£µ ¡ ·Ó¥·  (c³. µ¡§µ· [2]).

‚ Éµ ¦¥ ¢·¥³Ö Ê¦¥ ¶¥·¢Ò¥ ¨§³¥·¥´¨Ö XY ¢ ·¥ ±Í¨¨ 147Sm(n, α)144Nd [3] ¶µ± § ²¨
´ ²¨Î¨¥ ·¥§µ´ ´¸  ¶·¨ E0 = 184 Ô‚ ¸  ´µ³ ²Ó´µ ¡µ²ÓÏµ° α-Ï¨·¨´µ°, ¸ÊÐ¥¸É¢¥´´µ ¶·¥-
¢ÒÏ ¢Ï¥° ¸·¥¤´¥¥ §´ Î¥´¨¥, ÎÉµ ¨¸± ¦ ²µ · ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´ ¨ ¢¤¢µ¥ ¶µ¤´¨³ ²µ
¸·¥¤´¥¥ §´ Î¥´¨¥ α-Ï¨·¨´Ò (§  3σ) ¢ ¨´É¥·¢ ²¥ 100Ä200 Ô‚ ¶µ ¸· ¢´¥´¨Õ ¸µ §´ Î¥´¨Ö³¨
¸·¥¤´¨Ì ¶µ 100 Ô‚ (¶µ·Ö¤±  15 XY ´  ± ¦¤Ò° ¨´É¥·¢ ²) ¤²Ö ¤·Ê£¨Ì ¨´É¥·¢ ²µ¢. Š·µ³¥
Éµ£µ, ¡Ò² µÉ³¥Î¥´ ·µ¸É ¸·¥¤´¨Ì §´ Î¥´¨° α-Ï¨·¨´ ¸ ·µ¸Éµ³ Ô´¥·£¨¨ ´¥°É·µ´µ¢ (·¨¸. 1)
[4], ÎÉµ Éµ¦¥ ¶·µÉ¨¢µ·¥Î¨É ¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¨.

…¸²¨ ·¥§µ´ ´¸ 184 Ô‚ ®¨¸±²ÕÎ¥´¯ ¨§ · ¸¸³µÉ·¥´¨Ö, Éµ ¨ · ¸¶·¥¤¥²¥´¨Ö α-Ï¨·¨´ ¨
¶µ¢¥¤¥´¨¥ Ê¸·¥¤´¥´´ÒÌ ¶µ XY §´ Î¥´¨° Ìµ·µÏµ Ê¤µ¢²¥É¢µ·ÖÕÉ ¸É É¨¸É¨Î¥¸±¨³ § ±µ´µ-
³¥·´µ¸ÉÖ³ (¢ Î ¸É´µ¸É¨, ´  ·¨¸. 2 µ·¤¨´ É  ÉµÎ±¨ ¢ ¨´É¥·¢ ²¥ 100Ä200 Ô‚, µ¡µ§´ Î¥´´ Ö
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¸¢¥É²Ò³ ±·Ê¦±µ³, Ê³¥´ÓÏ ¥É¸Ö ¢¤¢µ¥). Œµ¦´µ µÉ³¥É¨ÉÓ É ±¦¥, ÎÉµ ·¥§µ´ ´¸ E0 = 184 Ô‚
¨³¥¥É ¸¶¥Í¨Ë¨Î¥¸±¨° ¸¶¥±É· α-Î ¸É¨Í, ¸µ¸ÉµÖÐ¨° ¶· ±É¨Î¥¸±¨ ¨§ α-¶¥·¥Ìµ¤  ¢ µ¸´µ¢-

Y¨¸. 1. ‡ ¢¨¸¨³µ¸ÉÓ α-Î ¸É¨Î´µ° ¸¨²µ¢µ°

ËÊ´±Í¨¨ Sα ¢ XY Ö¤· 
147Sm µÉ Ô´¥·£¨¨ ´¥°-

É·µ´µ¢ ¤²Ö · §²¨Î´ÒÌ Ô´¥·£¥É¨Î¥¸±¨Ì ¨´É¥·-

¢ ²µ¢ ¶µ 200Ä500 Ô‚ (Ê¸·¥¤´¥´¨¥ ¶µ 30Ä100

·¥§µ´ ´¸ ³ ¸µµÉ¢¥É¸É¢¥´´µ) [4]

´µ¥ ¸µ¸ÉµÖ´¨¥ Ö¤· -¶·µ¤Ê±É  ·¥ ±Í¨¨ (¸³.
·¨¸. 3, a). Š·µ³¥ Éµ£µ,  ´ ²¨§ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ [4] (¸³. ·¨¸. 1) Ê± § ² ´ 
¢µ§³µ¦´µ¸ÉÓ ¸¶¥Í¨Ë¨Î¥¸±µ° § ¢¨¸¨³µ¸É¨ α-
Î ¸É¨Î´µ° ¸¨²µ¢µ° ËÊ´±Í¨¨ Sα = 〈Γα〉/PαD
µÉ Ô´¥·£¨¨ ´¥°É·µ´µ¢, ÎÉµ É ±¦¥ ´ Ìµ¤¨É¸Ö ¢
¶·µÉ¨¢µ·¥Î¨¨ ¸µ ¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¥°, ¸µ-
£² ¸´µ ±µÉµ·µ° µ´  ¤µ²¦´  ¡ÒÉÓ ¶µ¸ÉµÖ´´µ°.
‡¤¥¸Ó Pα Å ¶·µ´¨Í ¥³µ¸ÉÓ Ö¤¥·´µ£µ ¡ ·Ó¥· 
¤²Ö α-Î ¸É¨ÍÒ, µ¤´ ±µ ¶µ¸±µ²Ó±Ê ¢¥²¨Î¨´  Pα

¶· ±É¨Î¥¸±¨ ¶µ¸ÉµÖ´´  ¢µ ¢¸¥³ ¤¨ ¶ §µ´¥ ¨§-
³¥´¥´¨° Ô´¥·£¨° ´¥°É·µ´µ¢ (¶µ·Ö¤±  ´¥¸±µ²Ó-
±¨Ì ¤¥¸ÖÉ±µ¢ ±Ô‚ ¶·¨ Ô´¥·£¨¨ α-Î ¸É¨Í ¶µ-
·Ö¤±  10 ŒÔ‚), ¶·¨  ´ ²¨§¥ ¶µ¸ÉµÖ´¸É¢  ¢¥-
²¨Î¨´Ò Sα ¨§³¥´¥´¨¥³ ³´µ¦¨É¥²Ö Pα ³µ¦´µ
¶·¥´¥¡·¥ÎÓ.

X  Ê¢¥²¨Î¥´¨¥ Sα ¸ Ô´¥·£¨¥° ´¥°É·µ´µ¢
Ê± §Ò¢ ÕÉ ¨ ·¥§Ê²ÓÉ ÉÒ  ´ ²¨§  ´¥¤ ¢´¨Ì ¨§³¥·¥´¨° ¢ ORNL (%±-Y¨¤¦) [5]. �·¨
¶µ¶ÒÉ±¥ µ¶¨¸ ÉÓ § ¢¨¸¨³µ¸ÉÓ Sα(E) ∼ E, χ2 = 1,2,   ¥¸²¨ ¶·¥¤¶µ²µ¦¨ÉÓ, ÎÉµ
Sα(E) = const, Éµ χ2 = 2,1 ¤²Ö XY ¤µ 700 Ô‚ (¸³. ·¨¸. 2 ¨§ · ¡µÉÒ [6]).

„²Ö ¡µ²ÓÏ¥£µ Ô´¥·£¥É¨Î¥¸±µ£µ ¨´É¥·¢ ²  (¶µ·Ö¤±  ´¥¸±µ²Ó±¨Ì ±Ô‚) ÔÉµÉ ÔËË¥±É
³µ¦¥É ¡ÒÉÓ ¶µ¤·µ¡´¥¥ ¨¸¸²¥¤µ¢ ´ ´  ´¥°É·µ´´µ³ ¸¶¥±É·µ³¥É·¥ ˆY…X ¨²¨ ´  ´¥°-
É·µ´´µ³ ¸¶¥±É·µ³¥É·¥ ¢ –…YX ¶ÊÉ¥³ ¨§³¥·¥´¨Ö ¸·¥¤´¨Ì ¸¥Î¥´¨° ·¥ ±Í¨¨ (n, α) ´ 

Y¨¸. 2. Y¥§Ê²ÓÉ É Ê¸·¥¤´¥´¨Ö α-Ï¨·¨´ ¤²Ö
¢¸¥Ì ´ ¡²Õ¤¥´´ÒÌ ·¥§µ´ ´¸µ¢ ¢ ¨´É¥·¢ ² Ì

¶µ 100 Ô‚ [6]

ÔÉµ³ Ö¤·¥. �ÉµÉ ¨´É¥·¢ ² µ¸µ¡¥´´µ ¨´É¥·¥-
¸¥´, ¶µ¸±µ²Ó±Ê · ¸Î¥ÉÒ É¥µ·¥É¨±µ¢ £·Ê¶¶Ò
‚. ƒ. ‘µ²µ¢Ó¥¢  ¢ · ³± Ì ±¢ §¨Î ¸É¨Î´µ-Ëµ´µ´-
´µ° ³µ¤¥²¨ µÍ¥´¨¢ ÕÉ · ¸¸ÉµÖ´¨¥ ³¥¦¤Ê Î¥ÉÒ-
·¥Ì±¢ §¨Î ¸É¨Î´Ò³¨ ®µ¡µ²µÎ± ³¨¯ ¤²Ö µ¡² -
¸É¨ ·¥¤±¨Ì §¥³¥²Ó ¢¥²¨Î¨´µ° ¶µ·Ö¤±  ´¥¸±µ²Ó-
±¨Ì ±Ô‚ (³µ¦¥É ¡ÒÉÓ, ÔÉµ ¨ ¢¨¤´µ ´  ·¨¸. 1).

%Î¥´Ó Ê¤¨¢¨É¥²Ó´Ò¥, ¶· ¢¤ , ¶·¥¤¢ ·¨É¥²Ó-
´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶·¨¢µ¤ÖÉ¸Ö ¢ [7]. ‘µ£² ¸´µ
·¨¸. 4 (·¨¸. 4, 5 · ¡µÉÒ [7]) ¸·¥¤´¥¥ ¶µ XY
§´ Î¥´¨¥ α-Ï¨·¨´Ò ¤²Ö ·¥§µ´ ´¸µ¢ ¸µ ¸¶¨´µ³
Jπ = 3− ¤²Ö Ô´¥·£¨° ´¥°É·µ´µ¢ ¢ÒÏ¥ 300 Ô‚
Ê³¥´ÓÏ ¥É¸Ö ¢ 3 · §  ¨ µ± §Ò¢ ¥É¸Ö ¢ ¤¢  · § 
³¥´ÓÏ¥, Î¥³ ¸·¥¤´¥¥ §´ Î¥´¨¥ ¤²Ö ·¥§µ´ ´¸µ¢
¸µ ¸¶¨´µ³ Jπ = 4− (ÉµÎ±¨ ´  ·¨¸. 4).

…¸²¨ ÔÉµ ¤¥°¸É¢¨É¥²Ó´µ É ±, Éµ ÔÉµ µ§´ -
Î ¥É, ÎÉµ ¶·¨ Ô´¥·£¨ÖÌ ´¥°É·µ´µ¢ ¢ÒÏ¥ 300 Ô‚
¨³¥¥É ³¥¸Éµ ´ ·ÊÏ¥´¨¥ ¶·µ¸É· ´¸É¢¥´´µ° Î¥É-

´µ¸É¨ ¢ α-· ¸¶ ¤¥ ´¥°É·µ´´ÒÌ ·¥§µ´ ´¸µ¢. �·¨Î¥³ ÔËË¥±É ¤µ²¦¥´ ¡ÒÉÓ ¶µ·Ö¤±  ¥¤¨-
´¨ÍÒ (?!).
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‘±µ·¥¥ ¢¸¥£µ, §¤¥¸Ó ¨³¥¥É ³¥¸Éµ µÏ¨¡±  ¢ ¸¶¨´µ¢µ° ¨¤¥´É¨Ë¨± Í¨¨ [8] ·Ö¤  ´¥°-
É·µ´´ÒÌ ·¥§µ´ ´¸µ¢ ¸ ¡µ²ÓÏ¨³¨ §´ Î¥´¨Ö³¨ α-Ï¨·¨´ ¶·¨ Ô´¥·£¨ÖÌ ¢ÒÏ¥ 300 Ô‚.

ˆ´É¥·¥¸´µ, ± ±¨¥ Ë¨§¨Î¥¸±¨¥ Ë ±Éµ·Ò, ±·µ³¥ ´ ·ÊÏ¥´¨Ö ¶·µ¸É· ´¸É¢¥´´µ° Î¥É´µ-
¸É¨ ¢ α-· ¸¶ ¤¥ ´¥°É·µ´´ÒÌ ·¥§µ´ ´¸µ¢, ³µ£ÊÉ ¶·¨¢¥¸É¨ ± ®¢Ò· ¢´¨¢ ´¨Õ¯ §´ Î¥´¨°

Y¨¸. 3. ‘¶¥±É·Ò α-Î ¸É¨Í ¢ XY ¶·¨ Ô´¥·£¨ÖÌ

´¥°É·µ´µ¢: a) 184 Ô‚ (Jπ = 3−) ( ´µ³ ²Ó´Ò°

·¥§µ´ ´¸); ¡) 18,3 Ô‚ (Jπ = 4−); ¢) 3,4 Ô‚
(Jπ = 3−)

α-Ï¨·¨´ ¤²Ö ·¥§µ´ ´¸µ¢ ¸ · §´Ò³¨ ¸¶¨´ ³¨
(¥¸²¨ ¤²Ö µ¤´µ£µ ¨§ ´¨Ì § ¶·¥Ð¥´ ´ ¨¡µ²¥¥
¨´É¥´¸¨¢´Ò° α-¶¥·¥Ìµ¤ ¢ µ¸´µ¢´µ¥ ¸µ¸ÉµÖ-
´¨¥ Ö¤· -¶·µ¤Ê±É  (¸³. ·¨¸. 3)). ŒÒ · ¸¸³µ-
É·¨³ ´¨¦¥ ¤¢  ¶·µÍ¥¸¸ , µ¸² ¡²ÖÕÐ¨¥ · §-
´¨ÍÊ ¢ α-Ï¨·¨´ Ì:

1. ‚ ´¥±µÉµ·µ° ³¥·¥ § ¶·¥É ¶µ Î¥É´µ-
¸É¨ ¤²Ö α-· ¸¶ ¤  ·¥§µ´ ´¸µ¢ ¸µ ¸¶¨´µ³ 4−

³µ¦¥É ¡ÒÉÓ ¶·¥µ¤µ²¥´ §  ¸Î¥É ¶·¥¤¢ ·¨É¥²Ó-
´µ£µ ¨¸¶Ê¸± ´¨Ö ³Ö£±µ£µ γ-±¢ ´É  ³Ê²ÓÉ¨-
¶µ²Ó´µ¸É¨ M1 [·¥ ±Í¨Ö (n, γα)] (¶µ¤·µ¡´¥¥
¸³. [9]). %¤´ ±µ ÔÉ  ¤µ¡ ¢±  ³ ²  (Ô±¸¶¥·¨-
³¥´É ²Ó´µ ¨§³¥·¥´´Ò° ¢±² ¤ ÔÉµ° ¤¢ÊÌ¸ÉÊ-
¶¥´Î Éµ° ·¥ ±Í¨¨ ¢ ·¥§µ´ ´¸¥ 143Nd ¸µ¸É -
¢¨² ¢¸¥£µ µ±µ²µ µ¤´µ£µ ¶·µÍ¥´É ),   ±·µ³¥
Éµ£µ, ÔÉ  ·¥ ±Í¨Ö ¤µ²¦´  ¤ ¢ ÉÓ É ±ÊÕ ¦¥
¤µ¡ ¢±Ê ¢ ¢¥²¨Î¨´Ê Γα ¤²Ö ·¥§µ´ ´¸µ¢ ¸µ
¸¶¨´µ³ 3−, ¶µ¸±µ²Ó±Ê ¢¥·µÖÉ´µ¸É¨ ¨¸¶Ê¸-
± ´¨Ö É ±¨Ì γ-±¢ ´Éµ¢ (±µ³¶ Ê´¤-±µ³¶ Ê´¤
γ-¶¥·¥Ìµ¤Ò) ³Ê²ÓÉ¨¶µ²Ó´µ¸É¥° M1 ¨ E1
µ¤¨´ ±µ¢Ò [9].

2. ‚ ²¥±Í¨¨ n.�.�µ¶µ¢  ´  III ˜±µ²¥
¶µ É¥µ·¨¨ Ö¤·  ¨ Ë¨§¨±¥ ¢Ò¸µ±¨Ì Ô´¥·£¨°
‹ˆŸ” [10] µ¡¸Ê¦¤ ²¸Ö ¥Ð¥ µ¤¨´ ³¥Ì ´¨§³,
±µÉµ·Ò° ¢ ¶·¨´Í¨¶¥ ³µ¦¥É ¶·¨¢µ¤¨ÉÓ ± ®¢Ò-
· ¢´¨¢ ´¨Õ¯ §´ Î¥´¨° α-Ï¨·¨´ ¤²Ö ·¥§µ-
´ ´¸µ¢ ¸ · §´Ò³¨ ¸¶¨´ ³¨. �Éµ ³µ¦¥É ¡ÒÉÓ
¸¢Ö§ ´µ ¸ ¢µ§³µ¦´Ò³ Ê¢¥²¨Î¥´¨¥³ ¶·¨¢¥¤¥´-
´ÒÌ α-Ï¨·¨´ ¤²Ö ¶¥·¥Ìµ¤µ¢ ´  ¸µ¸ÉµÖ´¨Ö
¤µÎ¥·´¥£µ Ö¤· , ²¥¦ Ð¨¥ ¢ÒÏ¥ Ô´¥·£¨¨ ¸¶ -
·¨¢ ´¨Ö ´¥°É·µ´µ¢ ¢ Ö¤·¥, ´  ¢µ§³µ¦´µ¸ÉÓ
Î¥£µ, ¢¨¤¨³µ, Ê± §Ò¢ ÕÉ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥
¤ ´´Ò¥ [11] (¸³. É ¡². 2 ¢ · ¡µÉ¥ [10]). �É¨
¤ ´´Ò¥ ¶µ± §Ò¢ ÕÉ, ÎÉµ ¸·¥¤´ÖÖ ¶·¨¢¥¤¥´-
´ Ö α-Ï¨·¨´  ¤²Ö 5 ¶¥·¥Ìµ¤µ¢ ´  ¸µ¸ÉµÖ´¨Ö
±µ´¥Î´µ£µ Ö¤·  ¸ E < 1400 ±Ô‚ = 0,93 Ô‚, ¢
Éµ ¢·¥³Ö ± ± ¤²Ö 5 ¶¥·¥Ìµ¤µ¢ ´  ¸µ¸ÉµÖ´¨Ö ¸
Ô´¥·£¨¥° E > 1400 ±Ô‚ ÔÉ  ¢¥²¨Î¨´  ¸µ¸É -
¢²Ö¥É 2,3 Ô‚. %¤´ ±µ ÔÉµÉ ÔËË¥±É ¤µ²¦¥´ ¸² ¡µ ¢²¨ÖÉÓ ´  §´ Î¥´¨¥ ¶µ²´µ° α-Ï¨·¨´Ò,
¶µ¸±µ²Ó±Ê µ´ ¶µ¤ ¢²¥´ ´  2Ä3 ¶µ·Ö¤±  §  ¸Î¥É Ê³¥´ÓÏ¥´¨Ö ¶·µ´¨Í ¥³µ¸É¨ ±Ê²µ´µ¢¸±µ£µ
¡ ·Ó¥·  ¶·¨ Ê³¥´ÓÏ¥´¨¨ Ô´¥·£¨¨ α-Î ¸É¨Í ´  1,5Ä2 ŒÔ‚.
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‚ ¤µ¶µ²´¥´¨¥ ± ·¥§µ´ ´¸Ê E0 = 184 Ô‚ ¢ · ¡µÉ¥ [5] µ¡´ ·Ê¦¥´µ ¥Ð¥ ´¥¸±µ²Ó±µ XY
¸  ´µ³ ²Ó´µ ¡µ²ÓÏ¨³¨ α-Ï¨·¨´ ³¨. ˆ Éµ²Ó±µ ¨¸±²ÕÎ¥´¨¥ ¨Ì ¶µ§¢µ²Ö¥É ¶µ²ÊÎ¨ÉÓ · ¸-
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Y¨¸. 4. OÉ´µÏ¥´¨¥ Ê¸·¥¤´¥´´ÒÌ ¶µ ¨´É¥·-

¢ ² ³ 100 Ô‚ α-Ï¨·¨´ XY ¸ · §´Ò³¨ ¸¶¨-
´ ³¨ (Jπ = 3− ± 4− ·¥§µ´ ´¸µ¢) ¤²Ö 147Sm

(·¨¸. 5 ¨§ · ¡µÉÒ [7])

¶·¥¤¥²¥´¨Ö α-Ï¨·¨´, Ìµ·µÏµ µ¶¨¸Ò¢ ¥³Ò¥
¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¥°. ‚µ§³µ¦´µ, ¨³¥´´µ
ÔÉ¨ ·¥§µ´ ´¸Ò ¨ ¶·¨¢µ¤ÖÉ ± ·µ¸ÉÊ Sα ¸ Ô´¥·-
£¨¥° ´¥°É·µ´µ¢ (¸³. ·¨¸. 2 ¨ 3).

‘µ§¤ ¥É¸Ö ¢¶¥Î É²¥´¨¥, ÎÉµ ¢ ·¥ ±Í¨¨
147Sm(n, α)144Nd ÊÎ ¸É¢ÊÕÉ XY ¤¢ÊÌ É¨-
¶µ¢. ‚ ´ Ï¨Ì ¸É ·ÒÌ ¨§³¥·¥´¨ÖÌ, ¶·µ¢¥¤¥´-
´ÒÌ ´  ´¥°É·µ´´µ³ ¸¶¥±É·µ³¥É·¥ ®” ±¥²¯
ˆ
� ¨³. ˆ. ‚.ŠÊ·Î Éµ¢  [4] Ê¤ ²µ¸Ó µÌ¢ É¨ÉÓ
µ¡² ¸ÉÓ Ô´¥·£¨° ´¥°É·µ´µ¢ ¤µ ¶µ·Ö¤±  1 ±Ô‚.
%¤´ ±µ ¨§-§  ¸² ¡µ° ¸¢¥Éµ¸¨²Ò ÔÉµ£µ ¸¶¥±É·µ-
³¥É·  ¤²Ö ´¥°É·µ´µ¢ ¸ Ô´¥·£¨¥° ¢ÒÏ¥ 300 Ô‚
³Ò ³µ£²¨ ·¥£¨¸É·¨·µ¢ ÉÓ Éµ²Ó±µ ·¥§µ´ ´¸Ò ¸
µ¶·¥¤¥²¥´´Ò³ ¶µ·µ£µ³ ¶µ ¢¥²¨Î¨´¥, ¢Ò· ¦ -
ÕÐ¥°¸Ö ¶·µ¨§¢¥¤¥´¨¥³ ´¥°É·µ´´µ° Ï¨·¨´Ò ¨
α-Ï¨·¨´Ò ¤ ´´µ£µ ·¥§µ´ ´¸ , É. ¥. ¶·¥¨³ÊÐ¥-
¸É¢¥´´µ µÉ¡¨· ²¨¸Ó ·¥§µ´ ´¸Ò ¢Éµ·µ£µ É¨¶ . ‚

¸¢Ö§¨ ¸ ÔÉ¨³ ¶·¥¤¸É ¢²Ö¥É ¨´É¥·¥¸ · ¸¸³µÉ·¥ÉÓ · ¸¶·¥¤¥²¥´¨¥  ´µ³ ²Ó´ÒÌ α-Ï¨·¨´ ¨
¢ÒÎ¨¸²¨ÉÓ µÉ¤¥²Ó´µ ¨Ì ¸·¥¤´¨¥ §´ Î¥´¨Ö.

ŒÒ ¶µ¶·µ¡µ¢ ²¨ ¶·µ ´ ²¨§¨·µ¢ ÉÓ · ¸¶·¥¤¥²¥´¨¥ ® ´µ³ ²Ó´ÒÌ¯ α-Ï¨·¨´ XY. %¤-
´ ±µ, ´¥ ¨³¥Ö ¶µ±  ¤·Ê£¨Ì ¶·¨§´ ±µ¢  ´µ³ ²Ó´µ¸É¨, ±·µ³¥ ¸ ³¨Ì §´ Î¥´¨° α-Ï¨·¨´Ò
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Y¨¸. 5. Y ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´ ¤²Ö ® ´µ³ ²Ó-
´ÒÌ XY¯ (¸ α-Ï¨·¨´ ³¨, ¡µ²ÓÏ¨³¨ 2 ³±Ô‚).

�² ¢´Ò¥ ±·¨¢Ò¥ Å · ¸Î¥ÉÒ ¶µ ¸É É¨¸É¨Î¥¸±µ°
É¥µ·¨¨ ¢ ¶·¥¤¶µ²µ¦¥´¨¨ Î¨¸²  ¸É¥¶¥´¥° ¸¢µ-

¡µ¤Ò νÔË = 1 (±·¨¢ Ö 1); 1,8 (±·¨¢ Ö 2) ¨ 2,5
(±·¨¢ Ö 3)

(¸¶¥±É· α-Î ¸É¨Í ¨§¢¥¸É¥´ Éµ²Ó±µ ¤²Ö ·¥§µ-
´ ´¸  184 Ô‚), ³Ò ¨¸¶µ²Ó§µ¢ ²¨ ¸²¥¤ÊÕÐ¨¥
¤¢  ¶·¨´Í¨¶  µÉ¡µ· :

1.Œµ¦´µ µÉ¡¨· ÉÓ ® ´µ³ ²Ó´Ò¥¯ ·¥§µ-
´ ´¸Ò ¶µ ¨Ì α-Ï¨·¨´¥ (³Ò ¤µ¢µ²Ó´µ ¶·µ-
¨§¢µ²Ó´µ µÉ´¥¸²¨ ± ´¨³ XY ¸ Γα >
2 ³±Ô‚). �µÔÉµ³Ê · ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´,
¶·¥¤¸É ¢²¥´´µ¥ ´  ·¨¸. 5, µ± § ²µ¸Ó ®µ¡·¥-
§ ´´Ò³¯ ¸µ ¸Éµ·µ´Ò ³ ²ÒÌ Ï¨·¨´ ¨ ´¥ ³µ-
¦¥É ·¥ ²Ó´µ µÉ· ¦ ÉÓ ¸¢µ°¸É¢   ´µ³ ²Ó´ÒÌ
α-Ï¨·¨´. ‚ ¸²ÊÎ ¥, ¥¸²¨ ¶·¨·µ¤  ÔÉ¨Ì ·¥-
§µ´ ´¸µ¢ ¡Ò²  ¡Ò µ¤¨´ ±µ¢µ°, ¨Ì · ¸¶·¥¤¥-
²¥´¨¥ ¤µ²¦´µ ¡Ò²µ ¡Ò µ¶¨¸Ò¢ ÉÓ¸Ö · ¸¶·¥-
¤¥²¥´¨¥³ �µ·É¥· Ä’µ³ ¸  (ν = 1), ´µ ÔÉµ
µ± § ²µ¸Ó ´¥ É ± (·¨¸. 5). ‚¸¥£µ ´  ¨´É¥·-
¢ ²¥ 100Ä700 Ô‚ É ±¨Ì ·¥§µ´ ´¸µ¢ µÉ³¥Î¥´µ
12, É. ¥. ¸·¥¤´¥¥ · ¸¸ÉµÖ´¨¥ ³¥¦¤Ê ´¨³¨ ¸µ-
¸É ¢²Ö¥É Da = 58 Ô‚, ¢ Éµ ¢·¥³Ö ± ± ¤²Ö

µ¡ÒÎ´ÒÌ ·¥§µ´ ´¸µ¢ ÔÉ  ¢¥²¨Î¨´  ´  ¶µ·Ö¤µ± ³¥´ÓÏ¥, D0 = 5,7 Ô‚. ‚ Éµ ¦¥ ¢·¥³Ö
¸·¥¤´¨¥ §´ Î¥´¨Ö  ´µ³ ²Ó´ÒÌ α-Ï¨·¨´ 〈Γα〉a = 63 ³±Ô‚,   µ¡ÒÎ´ÒÌ 〈Γα〉0 = 1,3 ³±Ô‚.
ˆ´É¥·¥¸´µ, ÎÉµ, ¥¸²¨ · ¸¸³µÉ·¥ÉÓ ÔÉ¨ ¤¢¥ ¸¨¸É¥³Ò ·¥§µ´ ´¸µ¢ µÉ¤¥²Ó´µ, ± ± ¸ ³µ¸Éµ-
ÖÉ¥²Ó´Ò¥, Éµ£¤  ¨Ì α-Î ¸É¨Î´Ò¥ ®¸¨²µ¢Ò¥ ËÊ´±Í¨¨¯ ¡Ê¤ÊÉ µÉ²¨Î ÉÓ¸Ö ´¥ µÎ¥´Ó ¸ÊÐ¥-
¸É¢¥´´µ: 〈Γα〉a/Da = 1,0 ¨ 〈Γα〉0/D0 = 0,22.
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2.Œµ¦´µ ¢ ± Î¥¸É¢¥ ® ´µ³ ²Ó´ÒÌ¯ · ¸¸³ É·¨¢ ÉÓ É¥ XY, ±µÉµ·Ò¥ �µ² Š¥²¥· [7] ¢Ò-
´Ê¦¤¥´ ¡Ò² ®µÉ¡· ¸Ò¢ ÉÓ¯, ÎÉµ¡Ò ¶µ²ÊÎ¨ÉÓ Ê¤µ¢²¥É¢µ·¨É¥²Ó´µ¥ µ¶¨¸ ´¨¥ · ¸¶·¥¤¥²¥´¨Ö

Y¨¸. 6. Y ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´ ¤²Ö Î¥ÉÒ·¥Ì

® ´µ³ ²Ó´ÒÌ¯ XY, ¢Ò¤¥²¥´´ÒÌ ¢ [7]: 1 Å ν =

1; 2 Å ν = 2; 3 Å ν = 3; 4 Å ν = 8

¶µ²´ÒÌ α-Ï¨·¨´ ¸É É¨¸É¨Î¥¸±µ° É¥µ·¨¥°
(¸³. ·¨¸. 3 ¢ [7]). ‚ ÔÉµ³ ¸²ÊÎ ¥ ® ´µ³ ²Ó-
´ÒÌ¯ ·¥§µ´ ´¸µ¢ ¡Ê¤¥É Éµ²Ó±µ 4, ¸²¥¤µ¢ -
É¥²Ó´µ, Da = 175 Ô‚, 〈Γα〉a = 12,4 ³±Ô‚.
’µ£¤  〈Γα〉a/Da = 0,07 ¶µ ¸· ¢´¥´¨Õ
¸ 〈Γα〉0/D0 = 0,22. ˆ ¢ ÔÉµ³ ¸²ÊÎ ¥
α-Î ¸É¨Î´Ò¥ ®¸¨²µ¢Ò¥ ËÊ´±Í¨¨¯ c ÊÎ¥Éµ³
Ê¸·¥¤´¥´¨Ö Éµ²Ó±µ ¶µ 4 ·¥§µ´ ´¸ ³ ´¥ ¡Ê-
¤ÊÉ ¸ÊÐ¥¸É¢¥´´µ µÉ²¨Î ÉÓ¸Ö ¤·Ê£ µÉ ¤·Ê£ .
ˆÌ · ¸¶·¥¤¥²¥´¨¥ ¶·¥¤¸É ¢²¥´µ ´  ·¨¸. 6.
Š ¸µ¦ ²¥´¨Õ, · ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´ ¤²Ö
4 ® ´µ³ ²Ó´ÒÌ¯ ·¥§µ´ ´¸µ¢ ¶²µÌµ µ¶¨¸Ò¢ -
¥É¸Ö · ¸¶·¥¤¥²¥´¨¥³ �µ·É¥· Ä’µ³ ¸  (ν =
1, ±·¨¢ Ö 1), ÎÉµ É ±¦¥ ´¥ ³µ¦¥É Ê± §Ò-
¢ ÉÓ ´  ®µ¤¨´ ±µ¢µ¸ÉÓ¯ ¶·¨·µ¤Ò ÔÉ¨Ì ·¥§µ´ ´¸µ¢. „²Ö ¸· ¢´¥´¨Ö ´  ·¨¸. 7 ³Ò ¶·¨¢µ¤¨³
· ¸¶·¥¤¥²¥´¨¥ α0-Ï¨·¨´ ¤²Ö ÔÉµ° ·¥ ±Í¨¨ ¢ ¸²ÊÎ ¥ ·¥§µ´ ´¸µ¢ ¸µ ¸¶¨´µ³ J = 3−

(¶Ê´±É¨· Å ¶·¨ ¨¸±²ÕÎ¥´¨¨ ® ´µ³ ²Ó´µ£µ¯ ·¥§µ´ ´¸  E = 184 Ô‚). ’ ±¨³ µ¡· -
§µ³, ´¥¢µ§³µ¦´µ¸ÉÓ µ¶¨¸ ÉÓ · ¸¶·¥¤¥²¥´¨¥ α-Ï¨·¨´ ® ´µ³ ²Ó´ÒÌ¯ XY · ¸¶·¥¤¥²¥´¨¥³
�µ·É¥· Ä’µ³ ¸  ´¥ ¤ ¥É ´ ³ µ¸´µ¢ ´¨Ö ¶·¥¤¶µ²µ¦¨ÉÓ, ÎÉµ ¨Ì  ´µ³ ²Ó´µ¸ÉÓ ¸¢Ö§ ´  ¢
µ¸´µ¢´µ³ ¸ µ¡Ð¨³ ¤²Ö ¢¸¥Ì ÔÉ¨Ì ·¥§µ´ ´¸µ¢ ±µ´±·¥É´Ò³ ¸¢µ°¸É¢µ³.

Š ±µ¢  ¦¥ ¶·¨·µ¤   ´µ³ ²Ó´ÒÌ XY ¢ ·¥ ±Í¨¨ 147Sm(n, α)144Nd, ¶µ±  ´¥ Ö¸´µ. Š
¸µ¦ ²¥´¨Õ, ¢ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö µ¡Ñ¥³ Ô±¸¶¥·¨³¥´É ²Ó´µ° ¨´Ëµ·³ Í¨¨ ¥Ð¥ ¸²¨Ï±µ³

Y¨¸. 7. ˆ´É¥£· ²Ó´µ¥ · ¸¶·¥¤¥²¥´¨¥ ¶ ·Í¨ ²Ó-
´ÒÌ α-Ï¨·¨´ ¨§ [3]: 1 Å ν = 1; 〈γ2

α0〉 =

0,014; 2 Å ν = 1; 〈γ2
α0〉 = 0,0675

³ ², ÎÉµ¡Ò ³µ¦´µ ¡Ò²µ ¸± § ÉÓ ÎÉµ-Éµ ¡µ-
²¥¥ µ¶·¥¤¥²¥´´µ¥ µ ¶·¨·µ¤¥ ·¥§µ´ ´¸µ¢ ¸
 ´µ³ ²Ó´Ò³¨ α-Ï¨·¨´ ³¨. ˆ ÔÉµ µ¸É ¢²Ö¥É
¶µ±  ¶·µ¸Éµ· ¤²Ö ®´ ÊÎ´µ° Ë ´É §¨¨¯.

…Ð¥ µ¤´µ Ö¢²¥´¨¥, ±µÉµ·µ¥ ³µ¦¥É ¨¸-
± §¨ÉÓ ´ Ï¥ Î¨¸Éµ ¸É É¨¸É¨Î¥¸±µ¥ · ¸¸³µ-
É·¥´¨¥ ·¥§Ê²ÓÉ Éµ¢ [7], É ±µ¥: ´ ¶·¨³¥·, ¸µ-
¸É ¢´µ¥ Ö¤·µ 148Sm ³µ¦´µ ¶·¥¤¸É ¢¨ÉÓ ± ±
¢Ò¸µ±µ¢µ§¡Ê¦¤¥´´µ¥ ¸µ¸ÉµÖ´¨¥ ³ £¨Î¥¸±µ£µ
Ö¤·  140‘¥ + ¤¢¥ α-Î ¸É¨ÍÒ ¨²¨ + Ö¤·µ
8‚¥. �·¨ ÔÉµ³ ´¥²Ó§Ö ¨¸±²ÕÎ¨ÉÓ, ÎÉµ ¶ · ²-
²¥²Ó´µ ¸ ·¥ ±Í¨¥° (n, α) ³µ¦¥É ¨¤É¨ ·¥ ±-
Í¨Ö 147Sm(n, 8Be)140Ce, ¶·¨Î¥³ ¢ ·¥§µ´ ´-
¸ Ì ¸µ ¸¶¨´µ³ 3− Ô´¥·£¨Ö ¢Ò²¥É ÕÐ¥£µ Ö¤·  8Be ³µ¦¥É ¤µ¸É¨£ ÉÓ 12 ŒÔ‚. Š ¸µ-
¦ ²¥´¨Õ, É·Ê¤´µ · ¸¸Î¨É ÉÓ ¶·µ´¨Í ¥³µ¸ÉÓ Ö¤¥·´µ£µ ¡ ·Ó¥·  ¤²Ö É ±µ° ¸²µ¦´µ° ¨
¸² ¡µ ¸¢Ö§ ´´µ° Î ¸É¨ÍÒ, ± ± Ö¤·µ 8Be, ÎÉµ¡Ò É¥µ·¥É¨Î¥¸±¨ µÍ¥´¨ÉÓ ¸¥Î¥´¨¥ ·¥ ±Í¨¨
(n, 8Be).

‚ ¸¢Ö§¨ ¸ ÔÉ¨³¨ ¸µµ¡· ¦¥´¨Ö³¨ ¢¥¸Ó³  ¶µ²¥§´µ ¡Ò²µ ¡Ò ¶·µ¢¥¸É¨ ¤²Ö  ´µ³ ²Ó´ÒÌ ·¥-
§µ´ ´¸µ¢  ³¶²¨ÉÊ¤´Ò°  ´ ²¨§ ¢Ò²¥É ÕÐ¨Ì Î ¸É¨Í. %¤´ ±µ ÔÉµ ³µ¦´µ ¡Ê¤¥É µ¸ÊÐ¥¸É¢¨ÉÓ
²¨ÏÓ ´  ¸¢¥Éµ¸¨²Ó´ÒÌ ´¥°É·µ´´ÒÌ ¸¶¥±É·µ³¥É· Ì ¸ ¤µ¸É ÉµÎ´µ Ìµ·µÏ¨³ Ô´¥·£¥É¨Î¥¸±¨³
· §·¥Ï¥´¨¥³.
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’¥³ ´¥ ³¥´¥¥, ¸µ¢¥·Ï¥´´µ Ö¸´µ, ÎÉµ ¡µ²¥¥ Ï¨·µ±µ¥ ¨¸¸²¥¤µ¢ ´¨¥ XY ¢ ·¥ ±Í¨¨
147Sm(n, α)144Nd, ¢ Î ¸É´µ¸É¨ ¨§³¥·¥´¨¥ ¶ ·Í¨ ²Ó´ÒÌ Ê¸·¥¤´¥´´ÒÌ ¸¥Î¥´¨° ¢ µ¡² ¸É¨
Ô´¥·£¨° ´¥°É·µ´µ¢ ¤µ ¶µ·Ö¤±  10 ±Ô‚ ¨ ¸¶¥±É·µ¢ α-Î ¸É¨Í (  ³µ¦¥É, ¨ ¶µ¨¸± ÉÓ ¢ÒÌµ¤
Ö¤¥· ‚¥8) ¢ XY, ¸¶µ¸µ¡´µ ¤ ÉÓ Ê´¨± ²Ó´Ò¥ ¤²Ö Ö¤¥·´µ° Ë¨§¨±¨ ·¥§Ê²ÓÉ ÉÒ.
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