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�·¥¤¶·¨´ÖÉ  ¶μ¶ÒÉ±  ¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ · ¤¨μ ±É¨¢´μ£μ · ¸¶ ¤   Éμ³´ÒÌ Ö¤¥· §  ¸Î¥É ¨´-
É¥·Ë¥·¥´Í¨¨ ¢μ²´μ¢ÒÌ ËÊ´±Í¨° ¨¸Ìμ¤´μ£μ Ö¤·  ¨ Ö¤¥·, ¨¤¥´É¨Î´ÒÌ ¶·μ¤Ê±É ³ · ¤¨μ ±É¨¢´μ£μ
· ¸¶ ¤ . �¥·¢Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¸ 212Po, ¨¸¶ÒÉÒ¢ ÕÐ¨³ α-· ¸¶ ¤ ¸ ¶¥·¨μ¤μ³
¶μ²Ê· ¸¶ ¤  0,3 ³±¸. „²Ö 212Po, ¨³¶² ´É¨·μ¢ ´´μ£μ ¢ ´ ÉÊ· ²Ó´Ò° ³¥É ²²¨Î¥¸±¨° ¸¢¨´¥Í, ¡Ò²μ
§ ·¥£¨¸É·¨·μ¢ ´μ Ê¢¥²¨Î¥´¨¥ ¸±μ·μ¸É¨ · ¸¶ ¤  ´  ∼ 0,2% ¶μ ¸· ¢´¥´¨Õ ¸μ ¸±μ·μ¸ÉÓÕ · ¸¶ ¤ 
212Po ¢ ´¨±¥²¥.

An attempt has been made aimed at a change in the decay rate of atomic nuclei using an assumption
of interference of wave functions of the initial nucleus and those of nuclei identical to radioactive decay
products. The ˇrst experiments have been carried out with α-emitter 212Po (T1/2 = 0.3 μs) implanted
into natural lead. An increase in the decay rate of ∼ 0.2% has been registered as compared with that in
nickel environment.
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�μ¨¸±¨ ¸¶μ¸μ¡μ¢ ¢²¨Ö´¨Ö ´  ¸±μ·μ¸ÉÓ · ¤¨μ ±É¨¢´μ£μ · ¸¶ ¤  ¢¥¤ÊÉ¸Ö ¸ ¶¥·¢ÒÌ ²¥É
¸É ´μ¢²¥´¨Ö Ö¤¥·´μ° Ë¨§¨±¨ [1, 2]. �¥ ²¨§μ¢ ´´Ò¥ ¤μ ¸¨Ì ¶μ· ¶μ¤Ìμ¤Ò ³μ¦´μ μÌ · ±-
É¥·¨§μ¢ ÉÓ ± ± ¸¨²μ¢Ò¥ (¤¨´ ³¨Î¥¸±¨¥), ¨¸¶μ²Ó§ÊÕÐ¨¥ ¶·¥¦¤¥ ¢¸¥£μ ¨§³¥´¥´¨¥ Ô´¥·-
£¥É¨Î¥¸±μ£μ ¡ ² ´¸  · ¤¨μ ±É¨¢´μ£μ · ¸¶ ¤ : ¸μ§¤ ´¨¥ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨°, ¢ ·¨ Í¨¨
Ô´¥·£¨¨ Ì¨³¨Î¥¸±μ° ¸¢Ö§¨ ¢ ³μ²¥±Ê² Ì ¸ · ¤¨μ ±É¨¢´Ò³¨  Éμ³ ³¨, β-· ¸¶ ¤ ´  ¸¢Ö§ ´-
´Ò¥ ¸μ¸ÉμÖ´¨Ö ¢ ¨μ´¨§¨·μ¢ ´´ÒÌ  Éμ³ Ì. � ¨¡μ²¥¥ ÉÐ É¥²Ó´μ ¨§³¥·¥´μ ¨§³¥´¥´¨¥ ¸±μ-
·μ¸É¨ · ¸¶ ¤  7Be. 	Ò²μ § ·¥£¨¸É·¨·μ¢ ´μ ¨§³¥´¥´¨¥ ¸±μ·μ¸É¨ K-§ Ì¢ É  ´  ¢¥²¨Î¨´Ê
∼ 10−2 §  ¸Î¥É ¢²¨Ö´¨Ö Ô´¥·£¨¨ Ì¨³¨Î¥¸±μ° ¸¢Ö§¨ ¨  Éμ³´μ° ±μ´Ë¨£Ê· Í¨¨ μ±·Ê¦¥´¨Ö
(¢±²ÕÎ Ö ¨§³¥·¥´¨Ö ¸ 7Be, ¶μ³¥Ð¥´´Ò³ ¢´ÊÉ·¨ ËÊ²²¥·¥´  ‘60) [2Ä4]. ‘ÊÐ¥¸É¢¥´´μ
¡μ²ÓÏ¨¥ ÔËË¥±ÉÒ ¶·μÖ¢²ÖÕÉ¸Ö ¶·¨ β-· ¸¶ ¤¥ ´  ¸¢Ö§ ´´Ò¥ ¸μ¸ÉμÖ´¨Ö Ô²¥±É·μ´μ¢ ¢ ¤μ-
Î¥·´¨Ì ¨μ´¨§μ¢ ´´ÒÌ  Éμ³ Ì [5]. �μ²´ Ö ¨μ´¨§ Í¨Ö 163Dy ¢ ´ ±μ¶¨É¥²Ó´μ³ ±μ²ÓÍ¥
Ê¸±μ·¨É¥²Ö ÉÖ¦¥²ÒÌ ¨μ´μ¢ ¤¥² ¥É ¢μ§³μ¦´Ò³ ¥£μ β-· ¸¶ ¤ ´  K-μ¡μ²μÎ±Ê 163Ho c ¶¥-
·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤  47 ¸ÊÉ, ¢ Éμ ¢·¥³Ö ± ± ¢ ´¥°É· ²Ó´μ³  Éμ³¥ · ¸¶ ¤ Ô´¥·£¥É¨Î¥¸±¨
´¥¢μ§³μ¦¥´ [6].

�´ ²μ£¨Î´Ò° ÔËË¥±É ¶μ²ÊÎ¥´ ¨ ¤²Ö 187Re [7]. ‚¥¸Ó³  ¨´É·¨£ÊÕÐ¨³¨ ± ¦ÊÉ¸Ö ·¥§Ê²Ó-
É ÉÒ ¶μ ¨§³¥´¥´¨Õ ¸±μ·μ¸É¨ · ¸¶ ¤  ³¥¸¸¡ ÊÔ·μ¢¸±¨Ì ¨§μ³¥·μ¢ §  ¸Î¥É ¨´É¥·Ë¥·¥´Í¨¨
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Ô²¥±É·μ³ £´¨É´ÒÌ ¢μ²´ ¢ ¸¨¸É¥³¥ ³¥¸¸¡ ÊÔ·μ¢¸±μ£μ ¨§²ÊÎ É¥²Ö ¨ · ¸¶μ²μ¦¥´´μ£μ ´ 
· ¸¸ÉμÖ´¨¨ ∼ 2 ³³ Ô±· ´  ¨§ É¥Ì ¦¥  Éμ³μ¢ ¢ μ¸´μ¢´μ³ ¸μ¸ÉμÖ´¨¨ [8]. ‚¥²¨Î¨´  ¨§³¥-
·¥´´μ£μ μÉ´μ¸¨É¥²Ó´μ£μ ¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ · ¸¶ ¤  119mSn ¨ 125mTe ¤μ¸É¨£ ¥É ∼ 10%.

‚ · ¡μÉ¥ [9] ¶·¨ ¨§ÊÎ¥´¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° d + d, Li+p, Be +p ¢ ³¥É ²²¨Î¥¸±¨Ì
¸·¥¤ Ì ¡Ò²μ ¶μ²ÊÎ¥´μ ¸ÊÐ¥¸É¢¥´´μ¥ Ê¢¥²¨Î¥´¨¥ ¸¥Î¥´¨Ö ¶μ¤¡ ·Ó¥·´μ£μ ¸²¨Ö´¨Ö ¶μ ¸· ¢-
´¥´¨Õ ¸ ¸¥Î¥´¨Ö³¨ ·¥ ±Í¨° ¢ ´¥³¥É ²²¨Î¥¸±μ° ¸·¥¤¥. �¢Éμ·Ò μ¡ÑÖ¸´¨²¨ ´ ¡²Õ¤ ¥³Ò°
ÔËË¥±É §  ¸Î¥É ¤¥¡ ¥¢¸±μ£μ Ô±· ´¨·μ¢ ´¨Ö Ô²¥±É·μ´ ³¨ ³¥É ²²  § ·Ö¤μ¢ ¢§ ¨³μ¤¥°¸É¢ÊÕ-
Ð¨Ì Ö¤¥·, ±μÉμ·μ¥ ³μ¦¥É ¶·¨¢¥¸É¨ ± ¸ÊÐ¥¸É¢¥´´μ³Ê ¸´¨¦¥´¨Õ ¡ ·Ó¥·  ¢§ ¨³μ¤¥°¸É¢¨Ö.
‘μ£² ¸´μ ÔÉμ° ¨¤¥¥, μÍ¥´¥´μ ¢μ§³μ¦´μ¥ ¨§³¥´¥´¨¥ ¶¥·¨μ¤  α-· ¸¶ ¤  210Po ¢ ³¥É ²²¨-
Î¥¸±μ° ¸·¥¤¥, μÌ² ¦¤¥´´μ° ¤μ 4 Š, ¸μ 138 ¸ÊÉ ¤μ 0,5 ¸ÊÉ,   226Ra ¸ 1600 ²¥É ¤μ 1,3 £μ¤ 
¸μμÉ¢¥É¸É¢¥´´μ.

�¤´ ±μ É¥μ·¥É¨Î¥¸±¨¥ μÍ¥´±¨ ÔÉ¨Ì ÔËË¥±Éμ¢ ¢ · ¡μÉ¥ [10] ¶·¨¢¥²¨ ± ¢Ò¢μ¤ ³, ÎÉμ
Ô²¥±É·μ´´μ¥ Ô±· ´¨·μ¢ ´¨¥ ´¥ ³μ¦¥É ¤ ÉÓ ¸ÊÐ¥¸É¢¥´´μ£μ ¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ α-· ¸¶ ¤ .

‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¢¶¥·¢Ò¥ ¤¥² ¥É¸Ö ¶μ¶ÒÉ±  ¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö ¢²¨Ö´¨Ö ´  ¸±μ·μ¸ÉÓ
α-· ¸¶ ¤  Éμ¦¤¥¸É¢¥´´μ¸ÉÓ Ö¤·  ¶·μ¤Ê±É  · ¸¶ ¤  ¨ Ö¤¥·  Éμ³μ¢ ¸·¥¤Ò, ¢ ±μÉμ·ÊÕ ¶μ³¥-
Ð¥´ · ¤¨μ ±É¨¢´Ò°  Éμ³. ‘ ÊÎ¥Éμ³ · §²¨Î¨Ö · §³¥·μ¢ Ö¤¥· ¨ ³¥¦ Éμ³´ÒÌ · ¸¸ÉμÖ´¨°
¢ É¢¥·¤μÉ¥²Ó´μ° ¸·¥¤¥ ¶·μ¢¥·Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ´¥ ¤¨´ ³¨Î¥¸±μ£μ,   ¸¢μ¥£μ ·μ¤  ¨´-
Ëμ·³ Í¨μ´´μ£μ [11] ¢μ§¤¥°¸É¢¨Ö ´  ¶·μÍ¥¸¸Ò ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö Ö¤¥·´ÒÌ Î ¸É¨Í,
·¥§Ê²ÓÉ Éμ³ ±μÉμ·μ£μ, ¢ Î ¸É´μ¸É¨, Ö¢²Ö¥É¸Ö α-· ¸¶ ¤.

1. ��‘’���‚Š� �Š‘�…�ˆŒ…�’� ˆ �…‡“‹œ’�’›

‚ ¸²ÊÎ ¥  ²ÓË -· ¸¶ ¤  212Po (T1/2 = 0,3 ³±¸) §  ¸Î¥É ³¥Ì ´¨§³  μ¡· §μ¢ ´¨Ö ÔÉμ£μ
´Ê±²¨¤  ¢ ¶·¨·μ¤´μ³ · ¤¨μ ±É¨¢´μ³ ¸¥³¥°¸É¢¥ 232Th ¨³¥¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ §  ¸Î¥É μÉ¤ Î¨
¶·¥¤Ï¥¸É¢¥´´¨±μ¢ ¨³¶² ´É¨·μ¢ ÉÓ 212Po ¢ É¢¥·¤μÉ¥²Ó´ÊÕ ¸·¥¤Ê (´ ¶·¨³¥·, ³¥É ²²¨Î¥-
¸±¨° ¸¢¨´¥Í), ¸μ¤¥·¦ ÐÊÕ Ö¤·  208Pb, ¨¤¥´É¨Î´Ò¥ ¤μÎ¥·´¨³ Ö¤· ³, μ¡· §ÊÕÐ¨³¸Ö ¢
·¥§Ê²ÓÉ É¥ · ¸¶ ¤  212Po.

�·¨ ÔÉμ³ ´¥¡μ²ÓÏ Ö £²Ê¡¨´  ¨³¶² ´É Í¨¨ ¶μ§¢μ²Ö¥É ¢¥¸É¨ ÔËË¥±É¨¢´ÊÕ ·¥£¨¸É· -
Í¨Õ ± ± α-Î ¸É¨Í, É ± ¨ ¶·¥¤Ï¥¸É¢ÊÕÐ¨Ì ¨³ β-Î ¸É¨Í. Šμ·μÉ±μ¥ ¢·¥³Ö ¦¨§´¨ 212Po
¶μ§¢μ²Ö¥É ¨§³¥·ÖÉÓ ¥£μ · ¸¶ ¤ ´  ¶·μÉÖ¦¥´¨¨ ¡μ²¥¥ 10 ¶¥·¨μ¤μ¢ ¶μ²Ê· ¸¶ ¤ .

‚ ´ Ï¨Ì Ô±¸¶¥·¨³¥´É Ì ¨¸ÉμÎ´¨±¨ Ö¤¥· 212Po ¶·¨£μÉ ¢²¨¢ ²¨¸Ó ³¥Éμ¤μ³ Ô²¥±É·μ-
¸É É¨Î¥¸±μ£μ ¸¡μ·  ¨μ´¨§μ¢ ´´ÒÌ ¶·μ¤Ê±Éμ¢ · ¸¶ ¤  ¥£μ ¶·¥¤Ï¥¸É¢¥´´¨±μ¢ ¢ · ¤¨μ ±-
É¨¢´μ³ ¸¥³¥°¸É¢¥ ¸ ¶μ³μÐÓÕ Ô³ ´ Éμ· , ±μ´¸É·Ê±Í¨Ö ±μÉμ·μ£μ ¡Ò²   ´ ²μ£¨Î´  Éμ°,
±μÉμ·ÊÕ ¨¸¶μ²Ó§μ¢ ²¨ μ¸´μ¢ É¥²¨ Ö¤¥·´μ° Ë¨§¨±¨. �Éμ £¥·³¥É¨Î´Ò° μ¡Ñ¥³, ¢ ±μÉμ·Ò°
§ ²μ¦¥´μ ∼ 10 £ ¶μ·μÏ±  μ±¨¸¨ 232Th ¨ ¢¢¥¤¥´Ò ¤¢  Ô²¥±É·μ¤  ¤²Ö ¸μ§¤ ´¨Ö Ô²¥±É·μ-
¸É É¨Î¥¸±μ£μ ¶μ²Ö ¸ ´ ¶·Ö¦¥´´μ¸ÉÓÕ ∼ 100 ‚/¸³. ‘¡μ·´¨±¨ ¨μ´¨§μ¢ ´´ÒÌ ¶·μ¤Ê±Éμ¢
· ¸¶ ¤  220Rn, ¢Ò¤¥²Ö¥³μ£μ ¶μ·μÏ±μ³ μ±¨¸¨ Éμ·¨Ö ¢ ¢μ§¤ÊÏ´ÊÕ ¸·¥¤Ê Ô³ ´ Éμ· , · ¸-
¶μ² £ ²¨¸Ó ´  ± Éμ¤¥. ‘¢¨´Íμ¢Ò¥ ¸¡μ·´¨±¨ ¡Ò²¨ ¸¤¥² ´Ò ¨§ ¶² ¸É¨´μ± ´ ÉÊ· ²Ó´μ£μ
¸¢¨´Í  (¸μ¤¥·¦ ´¨¥ ¨§μÉμ¶  208Pb Å 52,4 %) Éμ²Ð¨´μ° 2 ³³. �¥·¥¤ ¶μ³¥Ð¥´¨¥³ ¢ Ô³ -
´ Éμ· ¶μ¢¥·Ì´μ¸ÉÓ ¸¢¨´Í  μÎ¨Ð ² ¸Ó μÉ μ±¨¸²μ¢ ¤μ §¥·± ²Ó´μ£μ ¡²¥¸±  ¶ÊÉ¥³  ±±Ê· É-
´μ£μ ³¥Ì ´¨Î¥¸±μ£μ ¸·¥§ ´¨Ö μ±¨¸²¥´´ÒÌ ¸²μ¥¢ ¨ Ê¶²μÉ´¥´¨Ö ¶μ²ÊÎ¥´´μ° ¶μ¢¥·Ì´μ¸É¨
¶·¥¸¸μ¢Ò³ Ê¸¨²¨¥³ ∼ 1000 ±£/¸³2. ˆ¸¶μ²Ó§μ¢ ¢Ï¨¥¸Ö ¢ ±μ´É·μ²Ó´ÒÌ μ¶ÒÉ Ì ´¨±¥²¥¢Ò¥
¸¡μ·´¨±¨ ¡Ò²¨ ¸¤¥² ´Ò ¨§ ¶μ²¨·μ¢ ´´μ° Ëμ²Ó£¨ Éμ²Ð¨´μ° 50 ³±³.

�μ¸²¥ ¸ÊÉμÎ´μ° Ô±¸¶μ§¨Í¨¨ ¸¡μ·´¨±  ¢ Ô³ ´ Éμ·¥ ¨¸Ìμ¤´ Ö α- ±É¨¢´μ¸ÉÓ 212Po ¸μ¸É -
¢²Ö²  ∼ 103 · ¸¶ ¤μ¢ ¢ ¸¥±Ê´¤Ê §  ¸Î¥É Í¥¶μÎ±¨ · ¸¶ ¤μ¢: 232Th (T1/2 = 1,4 · 1010 ²¥É)→



� ¢μ§³μ¦´μ¸É¨ ±μ´É·μ²¨·Ê¥³μ£μ ¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ · ¤¨μ ±É¨¢´μ£μ · ¸¶ ¤  625

→ 228Ra (5,7 £μ¤ )→ 228Ac (6,13 Î)→ 228Th (1,9 £μ¤ )→ 224Ra (3,64 ¸ÊÉ)→ 220Rn (55,6 ¸)→
→ 216Po (0,15 ¸)→ 212Pb (10,6 Î) → 212Bi (60,6 ³¨´) → 212Po (0,3 ³±¸) → 208Pb.

�μ²μ¦¥´¨¥ 212Po ¢ ¸¡μ·´¨±¥ μ¶·¥¤¥²Ö¥É¸Ö ¶μ²μ¦¥´¨¥³ 212Pb ¡² £μ¤ ·Ö ³ ²μ³Ê ÔË-
Ë¥±ÉÊ μÉ¤ Î¨ ¶·¨ β-· ¸¶ ¤¥. Œ¥Ì ´¨§³ ¸¡μ·  ¨μ´¨§μ¢ ´´ÒÌ  Éμ³μ¢ ¢ Ô³ ´ Éμ·¥ ¶·¨¢μ¤¨É
± Éμ³Ê, ÎÉμ ¶μ²μ¢¨´  212Pb ¨³¶² ´É¨·Ê¥É¸Ö ¢ ¸¡μ·´¨± ´  £²Ê¡¨´Ê ¤μ 24 ³±£/¸³2 ¢ ¸¢¨´Íμ-
¢μ³ Ô±¢¨¢ ²¥´É¥ (∼ 200  Éμ³´ÒÌ ¸²μ¥¢ ) §  ¸Î¥É μÉ¤ Î¨ Ö¤¥· 212Pb ¶·¨ α-· ¸¶ ¤¥ 216Po.
„·Ê£ Ö ¶μ²μ¢¨´  ¨μ´μ¢ 212Pb  ¤¸μ·¡¨·Ê¥É¸Ö ´  ¶μ¢¥·Ì´μ¸É¨ ¸¡μ·´¨± . ‚ Ô±¸¶¥·¨³¥´É Ì
¸μ ¸¢¨´Íμ¢Ò³¨ ¸¡μ·´¨± ³¨ ³Ò ¶·μ¢μ¤¨²¨ É¥·³μ¢ ±ÊÊ³´μ¥ ´ ¶Ò²¥´¨¥ ¤μ¡ ¢μÎ´μ£μ ¸¢¨´-
Íμ¢μ£μ ¸²μÖ Éμ²Ð¨´μ° ∼ 500 ³±£/¸³2 ´  ¶μ¢¥·Ì´μ¸ÉÓ ¸¡μ·´¨±  ¶μ¸²¥ ¥£μ Ô±¸¶μ§¨Í¨¨ ¢
Ô³ ´ Éμ·¥, ÎÉμ¡Ò μ¡¥¸¶¥Î¨ÉÓ ¶μ²´μ¥ ¶μ£·Ê¦¥´¨¥ ¢¸¥Ì  Éμ³μ¢ 212Po ¢ ¸¢¨´Íμ¢ÊÕ ¸·¥¤Ê.

ˆ§³¥·¥´¨¥ ±·¨¢ÒÌ · ¸¶ ¤  212Po ¶·μ¢μ¤¨²μ¸Ó ´  μ¤´μ±·¨¸É ²Ó´μ³ ¸Í¨´É¨²²ÖÍ¨μ´-
´μ³ ¸¶¥±É·μ³¥É·¥ § ¤¥·¦ ´´ÒÌ β-α-¸μ¢¶ ¤¥´¨° [12]. � Î ²Ó´ Ö μÉ³¥É±  ¢·¥³¥´¨ § ¤ ¢ -
² ¸Ó ·¥£¨¸É· Í¨¥° β-Î ¸É¨ÍÒ 212Bi. ‘Éμ¶-¸¨£´ ² § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨° μ¶·¥¤¥²Ö²¸Ö
·¥£¨¸É· Í¨¥° α-Î ¸É¨ÍÒ 212Po. „²Ö ·¥£¨¸É· Í¨¨ β- ¨ α-Î ¸É¨Í ¨¸¶μ²Ó§μ¢ ²¸Ö μ¤¨´ ¨
ÉμÉ ¦¥ ¶² ¸É³ ¸¸μ¢Ò° ¸Í¨´É¨²²ÖÉμ· NE104. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¶·¥¤¸É ¢²¥´Ò ´ 
·¨¸Ê´±¥.

Š·¨¢Ò¥ · ¸¶ ¤  212Po, ¸μ¡· ´´μ£μ ´  ¸¢¨´Íμ¢Ò° ¸¡μ·´¨± ¡¥§ ¶μ¸²¥¤ÊÕÐ¥£μ É¥·³μ¢ ±ÊÊ³´μ£μ

¶μ±·ÒÉ¨Ö ¸¢¨´Íμ³ (1) ¨ ¸ ¤μ¡ ¢μÎ´Ò³ ´ ¶Ò²¥´´Ò³ ¸²μ¥³ ¸¢¨´Í  ∼ 500 ³±£/¸³2 (2); 3, 4 Å

±·¨¢Ò¥ · ¸¶ ¤  212Po, ¸μ¡· ´´μ£μ ´  ´¨±¥²¥¢ÒÌ Ëμ²Ó£ Ì ¸ Ëμ´μ¢Ò³ ¶² Éμ ¸²ÊÎ °´ÒÌ ¸μ¢¶ ¤¥´¨°
¢ÒÏ¥ ¨ ´¨¦¥ Ê·μ¢´¥° Ëμ´μ¢ÒÌ ¶² Éμ ¢ ¨§³¥·¥´¨ÖÌ ¸μ ¸¢¨´Íμ¢Ò³¨ ¸¡μ·´¨± ³¨. –¥´  ¢·¥³¥´´μ£μ

± ´ ²  · ¢´  1,99 ´¸

�·¨ ³ É¥³ É¨Î¥¸±μ° μ¡· ¡μÉ±¥ ±·¨¢ÒÌ · ¸¶ ¤  ³Ò ¶μ²ÊÎ¨²¨ ¤²Ö 212Po, ¸μ¡· ´-
´μ£μ ´  ¸¢¨´Íμ¢Ò° ¸¡μ·´¨± ¡¥§ ¶μ¸²¥¤ÊÕÐ¥£μ § ¶Ò²¥´¨Ö ¸¢¨´Íμ³, ¢¥²¨Î¨´Ê
[T1/2(Pb)−T1/2(Ni)] = (−0,22±0,33) ´¸. „²Ö · §´μ¸É¨ ¶¥·¨μ¤μ¢ ¶μ²Ê· ¸¶ ¤  212Po, ¨³-
¶² ´É¨·μ¢ ´´μ£μ ¢ ´ ÉÊ· ²Ó´Ò° ¸¢¨´¥Í ¸ § ¶Ò²¥´¨¥³ ¤μ¡ ¢μÎ´Ò³ ¸²μ¥³ ¸¢¨´Í , ¨ 212Po,
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¸μ¡· ´´μ£μ ´  ´¨±¥²¥¢μ° ¶μ¤²μ¦±¥, μ¡· ¡μÉ±  ·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° ¤ ¥É §´ Î¥´¨¥
[T1/2(Pb)−T1/2(Ni)] = (−0,66± 0,25) ´¸. ‚¥²¨Î¨´  ´ ¡²Õ¤ ¥³μ£μ ¢ ÔÉμ³ ¸²ÊÎ ¥ ÔËË¥±É 
¢ 2,6 · §  ¶·¥¢ÒÏ ¥É ¸É ´¤ ·É´ÊÕ μÏ¨¡±Ê. ‘É É¨¸É¨Î¥¸± Ö §´ Î¨³μ¸ÉÓ ¶μ²ÊÎ¥´´μ£μ ·¥-
§Ê²ÓÉ É  ¶·¥¢ÒÏ ¥É 95 %, ´μ, ±μ´¥Î´μ, É·¥¡Ê¥É Ê¢¥²¨Î¥´¨Ö, ¤μ¸É¨¦¨³μ£μ ¢ ¤ ²Ó´¥°Ï¨Ì
Ô±¸¶¥·¨³¥´É Ì. ’ ¡²¨Î´μ¥ §´ Î¥´¨¥ ¶¥·¨μ¤  ¶μ²Ê· ¸¶ ¤  212Po · ¢´μ (299 ± 2) ´¸ [13].
‘μμÉ¢¥É¸É¢¥´´μ, ¨§³¥·¥´´μ¥ ´ ³¨ μÉ´μ¸¨É¥²Ó´μ¥ Ê¢¥²¨Î¥´¨¥ ¸±μ·μ¸É¨ α-· ¸¶ ¤  212Po
¸μ¸É ¢²Ö¥É ∼ 0,2%.

2. ��‘“†„…�ˆ… �…‡“‹œ’�’�‚

‚²¨Ö´¨¥ Ô²¥±É·μ³ £´¨É´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° ¤²Ö · §´ÒÌ ±μ´Ë¨£Ê· Í¨° Ô²¥±É·μ´´μ£μ
μ±·Ê¦¥´¨Ö Î¥·¥§ ¨§³¥´¥´¨¥ ±Ê²μ´μ¢¸±μ° Î ¸É¨ ¶μÉ¥´Í¨ ²Ó´μ£μ ¡ ·Ó¥·  ³μ¦¥É ¤ ÉÓ ¤²Ö
¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ α-· ¸¶ ¤  ¢¥²¨Î¨´Ê ∼ 10−7 [2], ÎÉμ ¸ÊÐ¥¸É¢¥´´μ ³¥´ÓÏ¥ ´ ¡²Õ¤ -
¥³μ£μ ´ ³¨ ÔËË¥±É . �·¥¤¸É ¢²Ö¥É¸Ö ¤μ¶Ê¸É¨³Ò³ · ¸¸³ É·¨¢ ÉÓ ¶μ²ÊÎ¥´´Ò° ·¥§Ê²ÓÉ É
± ± Ê± § ´¨¥ ´  ¢μ§³μ¦´μ¸ÉÓ ¢²¨Ö´¨Ö ´  ¸±μ·μ¸ÉÓ α-· ¸¶ ¤  Ö¤¥· ¶ÊÉ¥³ Ëμ·³¨·μ¢ ´¨Ö
¶μ²Ö ¢μ²´μ¢ÒÌ ËÊ´±Í¨° μ¡Ñ¥±Éμ¢, ´ Ìμ¤ÖÐ¨Ì¸Ö ¤·Ê£ μÉ ¤·Ê£  ´  · ¸¸ÉμÖ´¨ÖÌ ¶μ·Ö¤± 
³¥¦ Éμ³´ÒÌ.

…¸É¥¸É¢¥´´μ, ´¥μ¡Ìμ¤¨³Ò ¤ ²Ó´¥°Ï¨¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¶μ¢ÒÏ¥´¨Õ ÉμÎ´μ¸É¨ ¶μ²Ê-
Î¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¨ ¶μ¨¸±¨ ¶ÊÉ¥° Ê¢¥²¨Î¥´¨Ö ´ ¡²Õ¤ ¥³μ£μ ÔËË¥±É . Œμ¦´μ μÉ³¥-
É¨ÉÓ ¨¸¶μ²Ó§μ¢ ´¨¥ ¢ μ¶ÒÉ Ì · §¤¥²¥´´ÒÌ ¨§μÉμ¶μ¢ ¸¢¨´Í , ¨§³¥·¥´¨Ö ¢ ¸·¥¤¥ ¦¨¤±μ£μ
4He, Ö¤·  ±μÉμ·μ£μ ¨¤¥´É¨Î´Ò α-Î ¸É¨Í ³. �¶ÒÉÒ ¸ ±·¨¸É ²²¨Î¥¸±¨³¨ ¸μ¥¤¨´¥´¨Ö³¨
¸¢¨´Í  ¶·¥¤¸É ¢²ÖÕÉ¸Ö μ¸μ¡¥´´μ ¢ ¦´Ò³¨, ¶μ¸±μ²Ó±Ê ¢ ¸¨¸É¥³¥ Ê¶μ·Ö¤μÎ¥´´ÒÌ ¨§²ÊÎ -
É¥²¥° ¨´É¥·Ë¥·¥´Í¨Ö ²Õ¡ÒÌ ¢μ²´ (¢±²ÕÎ Ö ±¢ ´Éμ¢μ-³¥Ì ´¨Î¥¸±¨¥) ³μ¦¥É ¸Ëμ·³¨·μ-
¢ ÉÓ ¢Ò¸μ±μ¨´É¥´¸¨¢´Ò¥  ³¶²¨ÉÊ¤´Ò¥ ³ ±¸¨³Ê³Ò. �¥μ¡Ìμ¤¨³μ ¤¥É ²Ó´μ¥ É¥μ·¥É¨Î¥¸±μ¥
· ¸¸³μÉ·¥´¨¥ ¢μ§³μ¦´ÒÌ ¶·μÍ¥¸¸μ¢.

‚¸¥ Î ¸É¨ÍÒ, ÊÎ ¸É¢ÊÕÐ¨¥ ¢ ¶·μÍ¥¸¸¥ α-· ¸¶ ¤  212Po, ³μ¦´μ · ¸¸³ É·¨¢ ÉÓ ± ±
¡μ§μ´Ò. ‘μμÉ¢¥É¸É¢¥´´μ, ¶·¨ ¸μ¢¶ ¤¥´¨¨ ¸μ¸ÉμÖ´¨° (¨³¶Ê²Ó¸μ¢) 208Pb, μ¡· §ÊÕÐ¥£μ¸Ö
¶·¨ α-· ¸¶ ¤¥ 212Po, ¨ Ö¤¥· 208Pb ¢ μ±·Ê¦ ÕÐ¥° ¸·¥¤¥ ³μ¦´μ μ¦¨¤ ÉÓ Ê¢¥²¨Î¥´¨Ö
¢¥·μÖÉ´μ¸É¨ · ¸¶ ¤  ¶·μ¶μ·Í¨μ´ ²Ó´μ μ¡Ð¥³Ê Î¨¸²Ê ±μ´¥Î´ÒÌ Ö¤¥· 208Pb ¢ μ±·Ê¦¥´¨¨
¨¸Ìμ¤´μ£μ Ö¤·  212Po.

„²Ö ±μ²¨Î¥¸É¢¥´´ÒÌ · ¸Î¥Éμ¢ ´Ê¦´  ¨´Ëμ·³ Í¨Ö μ ³¥Ì ´¨§³¥ ¶·¨μ¡·¥É¥´¨Ö Ô´¥·£¨¨
(¨³¶Ê²Ó¸ ) ¶·μ¤Ê±É ³¨ α-· ¸¶ ¤  ¶·¨ ¶·¥μ¤μ²¥´¨¨ ¶μÉ¥´Í¨ ²Ó´μ£μ ¡ ·Ó¥· . ‚ Ô±¸¶¥·¨-
³¥´É Ì ¨ É¥μ·¨¨ ÔÉμÉ ¢μ¶·μ¸ ´¥ ¶μ²ÊÎ¨² μ¶·¥¤¥²¥´´μ£μ ·¥Ï¥´¨Ö. ’·¥¡Ê¥É¸Ö ¨  ´ ²¨§
¢¥·μÖÉ´μ¸É¨ ¸μ¸ÉμÖ´¨° 208Pb ¢ É¢¥·¤μÉ¥²Ó´μ° ¸·¥¤¥, ¶¥·¥±·Ò¢ ÕÐ¨Ì¸Ö ¸ ¸μ¸ÉμÖ´¨Ö³¨
208Pb, μ¡· §ÊÕÐ¥£μ¸Ö ¢ ¶·μÍ¥¸¸¥ α-· ¸¶ ¤  212Po. ‚ ´ Ï¥³ ¸²ÊÎ ¥ ¢μ²´μ¢Ò¥ ËÊ´±Í¨¨
Ö¤¥·  Éμ³μ¢ ¸¢¨´Íμ¢μ° ¸·¥¤Ò ´¥ Ö¢²ÖÕÉ¸Ö ±μ£¥·¥´É´Ò³¨. �¤´ ±μ ³μ¦´μ μÉ³¥É¨ÉÓ, ÎÉμ
·¥§Ê²ÓÉ¨·ÊÕÐ Ö ¨´É¥´¸¨¢´μ¸ÉÓ ¨´É¥·Ë¥·¥´Í¨¨ ±μ²¥¡ ´¨° ¸ ¶·μ¨§¢μ²Ó´Ò³¨ Ë § ³¨ (¢
Éμ³ Î¨¸²¥ ¨ ¢μ²´μ¢ÒÌ ËÊ´±Í¨°) μÉ n ¨¸ÉμÎ´¨±μ¢ ¨§³¥´Ö¥É¸Ö ¢ ¤¨ ¶ §μ´¥ ¶·μ¶μ·Í¨μ-
´ ²Ó´μ¸É¨ ³¥¦¤Ê 0 ¨ n2 ¶·¨ ¸·¥¤´¥³ §´ Î¥´¨¨ n [14].
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