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‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μ³¡¨´¨·μ¢ ´´μ° ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò ¸¥¶ · Éμ·  SHELS ¶·μ¢¥¤¥´μ
¨§³¥·¥´¨¥ ¢ÒÌμ¤μ¢ ´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ±μ·μÉ±μ¦¨¢ÊÐ¥£μ ´¥°É·μ´μ¤¥Ë¨Í¨É´μ£μ Ö¤· 
254Rf, ¶μ²ÊÎ ¥³μ£μ ¢ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö ´  ¶ÊÎ±¥ ³´μ£μ§ ·Ö¤´ÒÌ ¨μ´μ¢ Ê¸±μ·¨É¥²Ö
“-400 ‹Ÿ�. Š·μ³¥ Éμ£μ, ¤²Ö Ê± § ´´μ£μ Ö¤·  ¡Ò²¨ ¨§³¥·¥´Ò ¶¥·¨μ¤ ¶μ²Ê· ¸¶ ¤  ¨ μÉ´μ¸¨É¥²Ó-
´ Ö ¢¥·μÖÉ´μ¸ÉÓ · ¸¶ ¤  ¶μ ± ´ ²Ê ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö. „ ´´Ò¥ μ ³´μ¦¥¸É¢¥´´μ¸É¨ ³£´μ¢¥´´ÒÌ
´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö 254Rf (ν̄ = 3,87 ± 0,34) ¶·¨¢μ¤ÖÉ¸Ö ¢¶¥·¢Ò¥.

The neutron-deˇcient isotope 254Rf, produced in the complete fusion reaction with the heavy ion
beam and SHELS separator, was investigated with the use of combined detection system. The half-life
and decay branching ratio of 254Rf are measured. The average number of neutrons per spontaneous
ˇssion of 254Rf (ν̄ = 3.87 ± 0.34) is determined for the ˇrst time.

PACS: 23.70.+j; 25.70.Jj; 25.85.Ca; 27.90.+b
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‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ μ¶¨¸ ´ Ô±¸¶¥·¨³¥´É, ¶·μ¤μ²¦ ÕÐ¨° Í¨±² ¨¸¸²¥¤μ¢ É¥²Ó¸±¨Ì
· ¡μÉ ¶μ ¨§ÊÎ¥´¨Õ Ì · ±É¥·¨¸É¨± ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö Ö¤¥·, ²¥¦ Ð¨Ì ¢ Ô±§μÉ¨Î¥¸±μ°
μ¡² ¸É¨ É· ´¸Ë¥·³¨¥¢ÒÌ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ ¨§μÉμ¶μ¢. ‚ ·¥ ±Í¨ÖÌ
¸ ÉÖ¦¥²Ò³¨ ¨μ´ ³¨ (40Ar, 48Ca, 50Ti) ¡Ò²¨ ¸¨´É¥§¨·μ¢ ´Ò ±μ·μÉ±μ¦¨¢ÊÐ¨¥ ´¥°É·μ´μ-
¤¥Ë¨Í¨É´Ò¥ ¨§μÉμ¶Ò 250,252No [1, 2], 244,246Fm [2, 3] ¨ 256Rf [4], μ¶·¥¤¥²¥´Ò ¶¥·¨μ¤Ò

1E-mail: asvirikhin@jinr.ru
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¨Ì ¶μ²Ê· ¸¶ ¤ , ¢¥·μÖÉ´μ¸É¨ · ¸¶ ¤  Î¥·¥§ ¸¶μ´É ´´μ¥ ¤¥²¥´¨¥ (bSF, branching ratio),  
É ±¦¥ μÍ¥´¥´Ò ¶μ²´Ò¥ ±¨´¥É¨Î¥¸±¨¥ Ô´¥·£¨¨ (’Š…, total kinetic energy) μ¸±μ²±μ¢ ¤¥-
²¥´¨Ö. �¸´μ¢´μ° § ¤ Î¥° ÔÉ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¡Ò²μ ¶μ²ÊÎ¥´¨¥ ´μ¢ÒÌ ¤ ´´ÒÌ ¶μ É ±μ°
¢ ¦´μ° ¸μ¸É ¢²ÖÕÐ¥° ¶·μÍ¥¸¸  ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö, ± ± ¨¸¶ ·¥´¨¥ ³£´μ¢¥´´ÒÌ ´¥°-
É·μ´μ¢. „²Ö É¥μ·¨¨ ¤¥²¥´¨Ö Ö¤¥· ¢ ¦´μ, ÎÉμ ¨¸¶Ê¸± ¥³μ¥ ¢ ¶·μÍ¥¸¸¥ ¤¥²¥´¨Ö ±μ²¨Î¥¸É¢μ
´¥°É·μ´μ¢ ´¥¶μ¸·¥¤¸É¢¥´´μ § ¢¨¸¨É μÉ ¸É¥¶¥´¨ ¢μ§¡Ê¦¤¥´¨Ö μ¸±μ²±μ¢ ¤¥²¥´¨Ö ¨, É ±¨³
μ¡· §μ³, ¨£· ¥É ¢ ¦´ÊÕ ·μ²Ó ¢ ¢μ¸¸É ´μ¢²¥´¨¨ Ô´¥·£¥É¨Î¥¸±μ£μ ¡ ² ´¸  ·¥ ±Í¨¨.
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Ÿ¤·  254Rf ¸¨´É¥§¨·μ¢ ²¨¸Ó ¢ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö 50Ti(206Pb, 2n). Œ¨Ï¥´Ó ¨§
206PbS (0,39 ³£/¸³2), ´ ´¥¸¥´´μ£μ ´  ¶μ¤²μ¦±Ê ¨§ É¨É ´  Éμ²Ð¨´μ° 1,5 ³±³, μ¡²ÊÎ ² ¸Ó
¶ÊÎ±μ³ ³´μ£μ§ ·Ö¤´ÒÌ ¨μ´μ¢ 50Ti ¸ Ô´¥·£¨¥° (253,5 ± 1,0) ŒÔ‚. �¡μ£ Ð¥´¨¥ ³¨Ï¥´¨
¶μ ¨§μÉμ¶Ê 206Pb ¸μ¸É ¢²Ö²μ 99,5 %, ¸μ¸É ¢ ¶·¨³¥¸¥°: 208Pb � 0,25%, 207Pb � 0,25%.
� §¤¥²¥´¨¥ ¨¸±μ³ÒÌ Ö¤¥· ¸ ¶·μ¤Ê±É ³¨ ¶μ¡μÎ´ÒÌ ·¥ ±Í¨° μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸¥¶ · Éμ·μ³
SHELS [5, 6], · ¡μÉ ÕÐ¨³ ¶μ ¸Ì¥³¥ ®Ë¨²ÓÉ· ¸±μ·μ¸É¥°¯. �μ¸²¥ ¸¥¶ · Í¨¨ Ö¤·  254Rf
¶·μÌμ¤ÖÉ Î¥·¥§ ¢·¥³Ö¶·μ²¥É´Ò° ¤¥É¥±Éμ· ¨ μ¸É ´ ¢²¨¢ ÕÉ¸Ö ¢ ±μ³¡¨´¨·μ¢ ´´μ° ¤¥É¥±-
É¨·ÊÕÐ¥° ¸¨¸É¥³¥, ¸³μ´É¨·μ¢ ´´μ° ¢ Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ ¸¥¶ · Éμ·  SHELS.

„¥É¥±É¨·ÊÕÐ Ö ¸¨¸É¥³  ¢±²ÕÎ ¥É ¢ ¸¥¡Ö Ëμ± ²Ó´Ò° ±·¥³´¨¥¢Ò° DSSS-¤¥É¥±Éμ·
(48× 48 ¸É·¨¶μ¢) · §³¥·μ³ 60× 60 ³³, £¤¥ ¶·μ¨¸Ìμ¤¨É ·¥£¨¸É· Í¨Ö ¶μ²ÊÎ¥´´ÒÌ Ö¤¥·,  
É ±¦¥ ¨¸¶Ê¸± ¥³ÒÌ ¨³¨ α-Î ¸É¨Í ¨ μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö. ‘ Í¥²ÓÕ Ê¢¥²¨Î¥-
´¨Ö ÔËË¥±É¨¢´μ¸É¨ ·¥£¨¸É· Í¨¨ ¶·μ¤Ê±Éμ¢ · ¸¶ ¤ , ¢Ò²¥É¥¢Ï¨Ì ¨§ Ëμ± ²Ó´μ£μ DSSS-
¤¥É¥±Éμ· , ¢μ±·Ê£ ´¥£μ ¢ μ¡· É´μ° ¶μ²Ê¸Ë¥·¥ ¤μ¶μ²´¨É¥²Ó´μ ¸³μ´É¨·μ¢ ´Ò Î¥ÉÒ·¥ ¡μ-
±μ¢ÒÌ ¸É·¨¶μ¢ÒÌ ¤¥É¥±Éμ· , ±μÉμ·Ò¥ μ¡· §ÊÕÉ ®±μ²μ¤¥Í¯ [7]. ‚μ±·Ê£ ¢ ±ÊÊ³´μ° ± ³¥·Ò
¸ ®±μ²μ¤Í¥³¯ Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ·  ¸³μ´É¨·μ¢ ´  ¸¡μ·±  ¨§ 54 3He-¸Î¥ÉÎ¨±μ¢ ´¥°É·μ´μ¢
¢ § ³¥¤²¨É¥²¥. —Éμ¡Ò ¨¸±²ÕÎ¨ÉÓ ¢²¨Ö´¨¥ Ëμ´μ¢ÒÌ ´¥°É·μ´μ¢, ·¥£¨¸É· Í¨Ö ´¥°É·μ´μ¢
¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö μ¸ÊÐ¥¸É¢²Ö² ¸Ó ¶μ ¸¨£´ ²Ê-É·¨££¥·Ê μÉ Ëμ± ²Ó´μ£μ DSSS-¤¥É¥±Éμ· .
‘¥¶ · Éμ· SHELS ¢ ±μ³¡¨´ Í¨¨ ¸ ÔÉμ° ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³μ° ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ
Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¨§ÊÎ¥´¨Õ ¸¢μ°¸É¢ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ¨§μÉμ¶μ¢ ¸ ¶¥·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤ 
μÉ ´¥¸±μ²Ó±¨Ì ³¨±·μ¸¥±Ê´¤.

’¨¶¨Î´μ¥ Ô´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ Ëμ± ²Ó´μ£μ DSSS-¤¥É¥±Éμ·  ¤²Ö α-Î ¸É¨Í ¢
¤¨ ¶ §μ´¥ 6Ä10 ŒÔ‚ ¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê ¶μ·Ö¤±  20 ±Ô‚. �μ§¨Í¨μ´´μ¥ · §·¥Ï¥´¨¥
¤¥É¥±Éμ·  1 ³³. �ËË¥±É¨¢´μ¸ÉÓ ´¥°É·μ´´μ£μ ¤¥É¥±Éμ· , ¨§³¥·¥´´ Ö ¶·¨ ¶μ³μÐ¨ ¨¸ÉμÎ-
´¨±  248Cm, ¸μ¸É ¢¨²  (45±1)% ¤²Ö ¥¤¨´¨Î´ÒÌ ´¥°É·μ´μ¢. �·¨ · ¡μÉ ÕÐ¥³ Ê¸±μ·¨É¥²¥
¸Î¥É Ëμ´μ¢ÒÌ ´¥°É·μ´μ¢ ´¥ ¶·¥¢ÒÏ ² 100 c−1.
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‡  ¢·¥³Ö Ô±¸¶¥·¨³¥´É  ¢ Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ ¸¥¶ · Éμ·  ¡Ò²μ § ·¥£¨¸É·¨·μ¢ ´μ
130  ±Éμ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö, μÉ´μ¸ÖÐ¨Ì¸Ö ± · ¸¶ ¤Ê Ö¤·  254Rf. ˆ¤¥´É¨Ë¨± Í¨Ö
¨¸±μ³ÒÌ Ö¤¥· μ¸ÊÐ¥¸É¢²Ö² ¸Ó ¶ÊÉ¥³ ¶μ¨¸±  ±μ··¥²¨·μ¢ ´´ÒÌ ¸μ¡ÒÉ¨° ®Ÿ�-¤¥²¥´¨¥¯
¢μ ¢·¥³¥´´μ³ ®μ±´¥¯ 1 � τ � 200 ³±¸ (·¨¸. 1). ‚ÒÎ¨¸²¥´´Ò° ¶¥·¨μ¤ ¶μ²Ê· ¸¶ ¤ 
¸μ¸É ¢¨² §´ Î¥´¨¥ (32± 10) ³±¸, ±μÉμ·μ¥ Ìμ·μÏμ ¸μ£² ¸Ê¥É¸Ö ¸ · ´¥¥ μ¶Ê¡²¨±μ¢ ´´Ò³¨
§´ Î¥´¨Ö³¨ [8, 9]. Š ± ¨ ¢ ¶·¥¤Ò¤ÊÐ¨Ì · ¡μÉ Ì [8, 9], ´¥ Ê¤ ²μ¸Ó μ¡´ ·Ê¦¨ÉÓ ´¨ μ¤´μ£μ
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�¨¸. 1. � ¸¶·¥¤¥²¥´¨¥ ±μ··¥²¨·μ¢ ´´ÒÌ ¸μ¡ÒÉ¨° ®Ÿ�-¤¥²¥´¨¥¯, · §¡¨Éμ¥ ´  ¨´É¥·¢ ²Ò 4 ³±¸.
˜É·¨Ìμ¢ Ö ²¨´¨Ö Å Ô±¸¶μ´¥´É  (¶·¨¢μ¤¨É¸Ö ¤²Ö ´ £²Ö¤´μ¸É¨)

α-· ¸¶ ¤ , ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ · ¸¶ ¤Ê 254Rf, É ±¨³ μ¡· §μ³, ¢¥·μÖÉ´μ¸ÉÓ ¸¶μ´É ´´μ£μ
¤¥²¥´¨Ö ¤²Ö ÔÉμ£μ ¨§μÉμ¶  ¡²¨§±  ± 100%.

Œ¥Éμ¤¨Î¥¸±¨¥ ¢μ§³μ¦´μ¸É¨ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò ´¥ ¶μ§¢μ²¨²¨ ¨¤¥´É¨Ë¨Í¨·μ¢ ÉÓ
¤¢ÊÌ- ¨ Î¥ÉÒ·¥Ì±¢ §¨Î ¸É¨Î´Ò¥ K-¨§μ³¥·´Ò¥ ¸μ¸ÉμÖ´¨Ö 254Rf, μ¡´ ·Ê¦¥´´Ò¥ ¢ Ô±¸¶¥-
·¨³¥´É¥ [9] ¨ ¸μ¶·μ¢μ¦¤ ÕÐ¨¥¸Ö ¨¸¶Ê¸± ´¨¥³ ±μ´¢¥·¸¨μ´´ÒÌ Ô²¥±É·μ´μ¢ (CE).

‘·¥¤´¥¥ Î¨¸²μ ´¥°É·μ´μ¢ ´  μ¤¨´  ±É ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö 254Rf ¨§³¥·Ö²μ¸Ó ¢¶¥·¢Ò¥
¨ ¸μ¸É ¢¨²μ ν̄ = 3,87 ± 0,34.
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�μ²ÊÎ¥´´Ò¥ ´ ³¨ ·¥§Ê²ÓÉ ÉÒ ¸· ¢´¨¢ ²¨¸Ó ¸ · ¸Î¥É ³¨, ¸¤¥² ´´Ò³¨ ¢ · ³± Ì Ê¸μ-
¢¥·Ï¥´¸É¢μ¢ ´´μ° ³μ¤¥²¨ ÉμÎ±¨ · §·Ò¢  [10], £¤¥ ¤¥²ÖÐ¥¥¸Ö Ö¤·μ · ¸¸³ É·¨¢ ¥É¸Ö ± ±
¤¢μ°´ Ö Ö¤¥·´ Ö ¸¨¸É¥³ , ¸μ¸ÉμÖÐ Ö ¨§ ¤¢ÊÌ ¸μ¶·¨± ¸ ÕÐ¨Ì¸Ö Ë· £³¥´Éμ¢ Ô²²¨¶¸μ¨¤ ²Ó-
´μ° Ëμ·³Ò. �´¥·£¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¸¨¸É¥³Ò ¢ ³μ³¥´É · §·Ò¢  · ¸¸Î¨ÉÒ¢ ¥É¸Ö ± ± · §´¨Í 
³¥¦¤Ê ¶μÉ¥´Í¨ ²Ó´μ° Ô´¥·£¨¥° ¤¥²ÖÐ¥£μ¸Ö Ö¤·  ¢ μ¸´μ¢´μ³ ¸μ¸ÉμÖ´¨¨ ¨ ¶μÉ¥´Í¨ ²Ó´μ°
Ô´¥·£¨¥° ¤¢μ°´μ° Ö¤¥·´μ° ¸¨¸É¥³Ò ¢ ÉμÎ±¥ · §·Ò¢ .

�μÉ¥´Í¨ ²Ó´ Ö Ô´¥·£¨Ö ¸¨¸É¥³Ò ¥¸ÉÓ ¸Ê³³  ®¦¨¤±μ± ¶¥²Ó´ÒÌ¯ Ô´¥·£¨° Ë· £³¥´Éμ¢,
μ¡μ²μÎ¥Î´ÒÌ ¶μ¶· ¢μ±, ±Ê²μ´μ¢¸±μ£μ ¨ Ö¤¥·´μ£μ ¢§ ¨³μ¤¥°¸É¢¨° Ë· £³¥´Éμ¢. Œμ¤¥²Ó
¶μ§¢μ²Ö¥É · ¸¸Î¨ÉÒ¢ ÉÓ ¶μÉ¥´Í¨ ²Ó´ÊÕ Ô´¥·£¨Õ ¤¢μ°´μ° Ö¤¥·´μ° ¸¨¸É¥³Ò ¢ § ¢¨¸¨³μ¸É¨
μÉ ³ ¸¸μ¢μ° ¨ § ·Ö¤μ¢μ°  ¸¨³³¥É·¨° ¨ μÉ ¶ · ³¥É·μ¢ ¤¥Ëμ·³ Í¨° μ¸±μ²±μ¢. ‘·¥¤´¨¥
§´ Î¥´¨Ö ÔÉ¨Ì ¶ · ³¥É·μ¢ ´ Ìμ¤ÖÉ¸Ö ¸ ¶μ³μÐÓÕ ¸É É¨¸É¨Î¥¸±μ£μ ¶μ¤Ìμ¤ .

‚ ¦´ÊÕ ·μ²Ó ¢ · ¸Î¥É Ì ¨£· ÕÉ ¤¥Ëμ·³ Í¨¨ μ¸±μ²±μ¢, É ± ± ± μ¸±μ²±¨ §´ Î¨É¥²Ó´μ
¤¥Ëμ·³¨·μ¢ ´Ò ¢ ÉμÎ±¥ · §·Ò¢ ; Ô´¥·£¨Ö ¤¥Ëμ·³ Í¨¨, ¢Ò¸¢μ¡μ¦¤ ÕÐ Ö¸Ö ¶μ¸²¥ ¨Ì · §-
¤¥²¥´¨Ö, Ê¢¥²¨Î¨¢ ¥É Ô´¥·£¨Õ ¢μ§¡Ê¦¤¥´¨Ö μ¸±μ²±μ¢. �´¥·£¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¸´¨³ ¥É¸Ö
¶μ¸²¥¤ÊÕÐ¨³ ¨¸¶ ·¥´¨¥³ ´¥°É·μ´μ¢ ¨ £ ³³ -±¢ ´Éμ¢. —¨¸²μ ¨¸¶Ê¸± ¥³ÒÌ μ¸±μ²± ³¨
´¥°É·μ´μ¢ · ¸¸Î¨ÉÒ¢ ¥É¸Ö ¨§ ¶·¥¤¶μ²μ¦¥´¨Ö, ÎÉμ ± ¦¤Ò° ¢Ò²¥É¥¢Ï¨° ´¥°É·μ´ Ê³¥´Ó-
Ï ¥É Ô´¥·£¨Õ ¢μ§¡Ê¦¤¥´¨Ö ´  ¢¥²¨Î¨´Ê ¥£μ Ô´¥·£¨¨ ¸¢Ö§¨,   ¸·¥¤´ÖÖ ±¨´¥É¨Î¥¸± Ö Ô´¥·-
£¨Ö ´¥°É·μ´  · ¢´  Ê¤¢μ¥´´μ° É¥³¶¥· ÉÊ·¥ μ¸±μ²± . ‘·¥¤´¥¥ Î¨¸²μ ´¥°É·μ´μ¢ ¶μ²ÊÎ ¥É¸Ö
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Ê¸·¥¤´¥´¨¥³ ¶μ · ¸¶·¥¤¥²¥´¨Õ ¶ · ³¥É·μ¢ ¤¢μ°´μ° Ö¤¥·´μ° ¸¨¸É¥³Ò ¢ ÉμÎ±¥ · §·Ò¢ 
¨ ¢´¥¸¥´¨¥³ ¶μ¶· ¢±¨ ´  ¨¸¶Ê¸± ´¨¥ £ ³³ -±¢ ´Éμ¢. �±¸¶¥·¨³¥´É ²Ó´Ò¥ §´ Î¥´¨Ö ν̄,
¶μ²ÊÎ¥´´Ò¥ ¢ · ¡μÉ¥, ¸· ¢´¨¢ ²¨¸Ó ¸ · ¸Î¥É´Ò³¨ §´ Î¥´¨Ö³¨, ¢ÒÎ¨¸²¥´´Ò³¨ ¸ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ μ¶¨¸ ´´μ° ¢ÒÏ¥ ³μ¤¥²¨. �É  ³μ¤¥²Ó ¸ Ìμ·μÏ¥° ÉμÎ´μ¸ÉÓÕ μ¶¨¸Ò¢ ¥É ¤¨´ ³¨±Ê
¶·μÍ¥¸¸  ¤¥²¥´¨Ö, ¨, ± ± ¢¨¤´μ ¨§ É ¡²¨ÍÒ, ¸μμÉ¢¥É¸É¢¨¥ · ¸Î¥Éμ¢ ¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
¤ ´´ÒÌ ´ Ìμ¤¨É¸Ö ´  ¢Ò¸μ±μ³ Ê·μ¢´¥.

ˆ³¥ÕÐ¨¥¸Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ μ ¢¥²¨Î¨´¥ ¸·¥¤´¥£μ Î¨¸²  ´¥°É·μ´μ¢ ´  ¤¥-
²¥´¨¥ ν̄, ¶μ²ÊÎ¥´´Ò¥ ¤²Ö ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¨§μÉμ¶μ¢ μÉ Pu ¤μ Db, ¶·¥¤¸É ¢²¥´Ò ´ 
·¨¸. 2. �μ²ÊÎ¥´´μ¥ §´ Î¥´¨¥ ¸·¥¤´¥£μ Î¨¸²  ´¥°É·μ´μ¢ ´  μ¤´μ ¸¶μ´É ´´μ¥ ¤¥²¥´¨¥ ¤²Ö
254Rf (ν̄ = 3,87± 0,34) ´¥ ¢Ò¡¨¢ ¥É¸Ö ¨§ É¥´¤¥´Í¨¨ ± Ê³¥´ÓÏ¥´¨Õ ¸·¥¤´¥£μ Î¨¸²  ¨¸¶ -

Ÿ¤·μ � ¸Î¥É´μ¥
§´ Î¥´¨¥∗ ν̄

�±¸¶¥·¨³¥´É ²Ó´μ¥
§´ Î¥´¨¥ ν̄

� ¸Î¥É´μ¥
§´ Î¥´¨¥∗

TKE, ŒÔ‚

�±¸¶¥·¨³¥´É ²Ó´μ¥
§´ Î¥´¨¥ TKE,

ŒÔ‚
248Cm 3,1 3,13± 0,01 183 182
252Cf 3,6 3,77± 0,01 186 184,1± 1,3
244Fm 3,5 3,3± 0,3∗∗ 196 195± 14∗∗

246Fm 3,6 3,6± 0,5∗∗ 196 199± 4
250No 4,3 4,38± 0,22∗∗ 202 192± 14∗∗

252No 4,1 4,06± 0,12∗∗ 201 198,7± 1,2
254Rf 4,7 3,87± 0,34∗∗ Å Å
256Rf 4,6 4,47± 0,09∗∗ 208 220± 15∗∗

∗ � ¸Î¥É ¢ ³μ¤¥²¨ [10].
∗∗ �¥§Ê²ÓÉ ÉÒ ´ Ï¨Ì Ô±¸¶¥·¨³¥´Éμ¢.

�¨¸. 2. ‘¨¸É¥³ É¨±  ¸·¥¤´¥£μ Î¨¸²  ´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ν̄ (±·Ê¦±¨) ¢ § ¢¨¸¨³μ¸É¨ μÉ
³ ¸¸Ò Ö¤·  A. �μ³¡Ò Å ·¥§Ê²ÓÉ ÉÒ, ¶μ²ÊÎ¥´´Ò¥ ´  ¸¥¶ · Éμ·¥ SHELS [1, 4]
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·Ö¥³ÒÌ ´¥°É·μ´μ¢ ¸ Ê³¥´ÓÏ¥´¨¥³ ³ ¸¸Ò ¨§μÉμ¶ ,   ´¥±μÉμ·μ¥ · ¸Ìμ¦¤¥´¨¥ ¸ · ¸Î¥Éμ³
¢ ³μ¤¥²¨ [10] ³μ¦´μ μ¡ÑÖ¸´¨ÉÓ ´¥¢Ò¸μ±μ° ¸É É¨¸É¨±μ° Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

‡�Š‹	—…�ˆ…

� ¡μÉ , ¢Ò¶μ²´¥´´ Ö ´  ¸¥¶ · Éμ·¥ SHELS, ¶·μ¤μ²¦¨²  ·Ö¤ Ê¸¶¥Ï´ÒÌ Ô±¸¶¥·¨³¥´-
Éμ¢ ¶μ μ¶·¥¤¥²¥´¨Õ Ì · ±É¥·¨¸É¨± ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ´¥°É·μ´μ¤¥-
Ë¨Í¨É´ÒÌ Ö¤¥·. �¥¢Ò¸μ± Ö ¸É É¨¸É¨±  ¤ ´´ÒÌ ¶μ± §Ò¢ ¥É, ÎÉμ ´¥μ¡Ìμ¤¨³μ Ê¢¥²¨Î¥´¨¥
ÔËË¥±É¨¢´μ¸É¨ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò ²¨¡μ ¨¸¶μ²Ó§μ¢ ´¨¥ ¡μ²¥¥ ¨´É¥´¸¨¢´ÒÌ ¶ÊÎ±μ¢
¨μ´μ¢. �¥Ï¥´¨¥³ ¶·μ¡²¥³Ò ´¥¤μ¸É ÉμÎ´μ° ÔËË¥±É¨¢´μ¸É¨ Ö¢²Ö¥É¸Ö § ¶² ´¨·μ¢ ´´ Ö ³μ-
¤¥·´¨§ Í¨Ö ±μ³¡¨´¨·μ¢ ´´μ° ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò ¸ § ³¥´μ° ®±μ²μ¤Í ¯ ¸ Ëμ± ²Ó´Ò³
DSSS-¤¥É¥±Éμ·μ³ ´  ��„ ¸¡μ·±Ê, ¨¸¶μ²Ó§Ê¥³ÊÕ ¢ ¶·μ¥±É¥ GABRIELA [6] ¨ ¶¥·¥±·Ò¢ -
ÕÐÊÕ §´ Î¨É¥²Ó´μ ¡μ²ÓÏÊÕ ¶²μÐ ¤Ó Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ (100× 100 ³³) ¸¥¶ · Éμ· .
�¥·¥Ìμ¤ ´  ¡μ²¥¥ ¨´É¥´¸¨¢´Ò¥ ¶ÊÎ±¨ ¨μ´μ¢ ³μ¦¥É ¡ÒÉÓ ¸¢Ö§ ´ ¸ § ¶Ê¸±μ³ ´μ¢μ£μ Í¨-
±²μÉ·μ´  DC-280, ±μÉμ·Ò° ¢Ìμ¤¨É ¢ ±μ³¶²¥±¸ ®” ¡·¨±  ¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢¯ ‹Ÿ�.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �””ˆ (£· ´ÉÒ 17-02-00867, 18-52-
15004),   É ±¦¥ ¶·¨ ¶μ¤¤¥·¦±¥ �Œ“‘ �ˆŸˆ (£· ´É ¤²Ö ³μ²μ¤ÒÌ ´ ÊÎ´ÒÌ ¸μÉ·Ê¤´¨±μ¢
�ˆŸˆ º19-502-10, Œ. ’¥§¥±¡ ¥¢ ).
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