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„ ´´ Ö · ¡μÉ  μ¶¨¸Ò¢ ¥É Ô±¸¶¥·¨³¥´É ¶μ ¨§ÊÎ¥´¨Õ ¸¢μ°¸É¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ±μ-
·μÉ±μ¦¨¢ÊÐ¨Ì ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ Ö¤¥·, ¸¨´É¥§¨·μ¢ ´´ÒÌ ¢ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö
48Ca+ 204Pb→ 252No∗. �±¸¶¥·¨³¥´É ¶·μ¢μ¤¨²¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¥¶ · Éμ·  SHELS ¨ ¶ÊÎ± 
“-400 ‹Ÿ� �ˆŸˆ. ‡ ·¥£¨¸É·¨·μ¢ ´Ò ¤¢¥ ¸¶μ´É ´´μ ¤¥²ÖÐ¨¥¸Ö  ±É¨¢´μ¸É¨, μÉ´μ¸ÖÐ¨¥¸Ö ± μ¸´μ¢-
´μ³Ê ¨ ¨§μ³¥·´μ³Ê ¸μ¸ÉμÖ´¨Ö³ Ö¤·  250No. „²Ö ¶μ²ÊÎ¥´´ÒÌ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì Ö¤¥· ¨§³¥·¥´Ò
¶¥·¨μ¤Ò ¶μ²Ê· ¸¶ ¤ , ¶μ²´Ò¥ ±¨´¥É¨Î¥¸±¨¥ Ô´¥·£¨¨ μ¸±μ²±μ¢ ¤¥²¥´¨Ö ¨ ´¥°É·μ´´Ò¥ ³´μ¦¥¸É¢¥´-
´μ¸É¨. ‘·¥¤´¥¥ Î¨¸²μ ´¥°É·μ´μ¢ ´  ¤¥²¥´¨¥ ¤²Ö  ±É¨¢´μ¸É¨ ¸ t1/2 = (5,1 ± 0,3) ³±¸ ¸μ¸É ¢¨²μ
¢¥²¨Î¨´Ê ν̄ = 4,38 ± 0,13, ¤²Ö Ö¤¥· ¸ ¶¥·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤  t1/2 = (36 ± 3) ³±¸ ÔÉ  ¢¥²¨Î¨´ 
¸μ¸É ¢¨²  ν̄ = 3,90 ± 0,20.

Our last experiments were aimed at investigating the spontaneous ˇssion properties of short-lived
neutron-deˇcient isotopes synthesized in the complete fusion reaction 48Ca+ 204Pb→ 252No∗. Our
experiment registered two short-lived activities that can be related to the spontaneous ˇssion (SF) of
ground and isomeric states of 250No. The half-life, total kinetic energies of ˇssion fragments and
neutron multiplicities were measured. The average number of neutrons per SF-activity of t1/2 =
(5.1 ± 0.3) μs and t1/2 = (36 ± 3) μs were determined as ν̄ = 4.38 ± 0.13 and ν̄ = 3.90 ± 0.20,
respectively.

PACS: 23.70.+j; 25.70.Jj; 25.85.Ca; 27.90.+b

1E-mail: asvirikhin@jinr.ru
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„¥²¥´¨¥ ÉÖ¦¥²ÒÌ Ö¤¥· Å ¢Ò´Ê¦¤¥´´μ¥ ¨ ¸¶μ´É ´´μ¥ Å Ö¢²Ö¥É¸Ö μ¤´¨³ ¨§ ´ ¨¡μ²¥¥
¢ ¦´ÒÌ · §¤¥²μ¢ Ë¨§¨±¨  Éμ³´μ£μ Ö¤· . ˆ´É¥·¥¸ ± ¸¶μ´É ´´μ³Ê ¤¥²¥´¨Õ μ¡Ê¸²μ¢²¥´
É¥³, ÎÉμ ÔÉμÉ ¶·μÍ¥¸¸ ¸¢Ö§ ´ ¸ ±μ·¥´´μ° ¶¥·¥¸É·μ°±μ° ¸É·Ê±ÉÊ·Ò Ö¤·  ¨ ¸ ¤¢¨¦¥´¨¥³
¡μ²ÓÏμ£μ ±μ²¨Î¥¸É¢  Ö¤¥·´μ° ³ É¥·¨¨. ‘μ£² ¸´μ ¸μ¢·¥³¥´´Ò³ ¶·¥¤¸É ¢²¥´¨Ö³ ¨³¥´´μ
¤¥²¥´¨¥ μ¶·¥¤¥²Ö¥É £· ´¨ÍÒ �¥·¨μ¤¨Î¥¸±μ° ¸¨¸É¥³Ò Ô²¥³¥´Éμ¢ „.ˆ.Œ¥´¤¥²¥¥¢  ¤²Ö
ÉÖ¦¥²ÒÌ Ö¤¥·.

„μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨ ¤²Ö ¡μ²ÓÏ¥° Î ¸É¨ ¨§¢¥¸É´ÒÌ ¸¶μ´É ´´μ ¤¥²ÖÐ¨Ì¸Ö Ö¤¥·
¸ Z � 100 ¡Ò²¨ Ô±¸¶¥·¨³¥´É ²Ó´μ ¨§³¥·¥´Ò ¶ ·Í¨ ²Ó´Ò¥ ¶¥·¨μ¤Ò ¶μ²Ê· ¸¶ ¤  [1],
¤μ¸É ÉμÎ´μ ÉμÎ´μ ¨§³¥·¥´Ò ¶μ²´Ò¥ ±¨´¥É¨Î¥¸±¨¥ Ô´¥·£¨¨ (TKE, Total Kinetic Energy)
μ¸±μ²±μ¢ ¨, ¤²Ö ´¥¸±μ²Ó±¨Ì ¨§μÉμ¶μ¢, ¶μ¸É·μ¥´Ò ³ ¸¸μ¢Ò¥ ¨ Ô´¥·£¥É¨Î¥¸±¨¥ · ¸¶·¥¤¥²¥-
´¨Ö μ¸±μ²±μ¢ [1, 2]. ‚ ¶μ¸²¥¤´¨¥ £μ¤Ò ´ Ï¥° £·Ê¶¶μ° ¶μ²ÊÎ¥´Ò ¨´É¥·¥¸´Ò¥ ·¥§Ê²ÓÉ ÉÒ
¶μ ¨§ÊÎ¥´¨Õ É ±μ° ¢ ¦´μ°, ´μ ¸² ¡μ ¨§ÊÎ¥´´μ° Ì · ±É¥·¨¸É¨±¨, ± ± ³´μ¦¥¸É¢¥´´μ¸ÉÓ
´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö. ‘¶μ´É ´´μ ¤¥²ÖÐ¨¥¸Ö Ö¤· , ¤²Ö ±μÉμ·ÒÌ · ´¥¥ ¨§³¥-
·Ö²¨¸Ó ³´μ¦¥¸É¢¥´´μ¸É¨ ´¥°É·μ´μ¢, μ¶¨¸ ´Ò ¢ · ¡μÉ Ì [3, 4]. Š ± ¶· ¢¨²μ, μ´¨ ¨³¥ÕÉ
¶¥·¨μ¤Ò ¶μ²Ê· ¸¶ ¤ , ¤μ¸É ÉμÎ´Ò¥ ¤²Ö ¨Ì ¨§ÊÎ¥´¨Ö ¸ ¶μ³μÐÓÕ ³¥Éμ¤¨± ®¢´¥ ¶ÊÎ± ¯,
É ± ´ §Ò¢ ¥³ÒÌ μËË-² °´. ’·Ê¤´μ¸É¨ ¢ ¨§ÊÎ¥´¨¨ ¸¢μ°¸É¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ÉÖ¦¥²ÒÌ
Ö¤¥· μ¡ÑÖ¸´ÖÕÉ¸Ö ¸²μ¦´μ¸ÉÓÕ ¶μ²ÊÎ¥´¨Ö ¤μ¸É ÉμÎ´ÒÌ ±μ²¨Î¥¸É¢ ¨¸¸²¥¤Ê¥³ÒÌ ¨§μÉμ¶μ¢,
  É ±¦¥ ´¥¢μ§³μ¦´μ¸ÉÓÕ ¨¸¶μ²Ó§μ¢ ´¨Ö μËË-² °´ ³¥Éμ¤¨± ¤²Ö ¨§³¥·¥´¨Ö Ì · ±É¥·¨¸É¨±
¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ±μ·μÉ±μ¦¨¢ÊÐ¨Ì Ö¤¥·.

� ¸ÉμÖÐ Ö · ¡μÉ  ¶·μ¤μ²¦ ¥É Í¨±² Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¨§ÊÎ¥´¨Õ Ì · ±É¥·¨¸É¨± ¸¶μ´-
É ´´μ£μ ¤¥²¥´¨Ö Ö¤¥·, ²¥¦ Ð¨Ì ¢ Ô±§μÉ¨Î¥¸±μ° μ¡² ¸É¨ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ´¥°É·μ´μ¤¥Ë¨-
Í¨É´ÒÌ ¨§μÉμ¶μ¢ ¸ Z � 100. ‚ ¶·μÍ¥¸¸¥ Ô±¸¶¥·¨³¥´Éμ¢ ´  ¸¥¶ · Éμ· Ì ‚�‘ˆ‹ˆ‘�
¨ SHELS ¢ ±μ³¡¨´ Í¨¨ ¸ ´¥°É·μ´´Ò³ ¤¥É¥±Éμ·μ³ ¡Ò²¨ ¶μ²ÊÎ¥´Ò Ê´¨± ²Ó´Ò¥
¤ ´´Ò¥ μ ¸¢μ°¸É¢ Ì · ¸¶ ¤  ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ ¨§μÉμ¶μ¢ Fm [5, 6], No [6], Rf [7],
¸¨´É¥§¨·Ê¥³ÒÌ ¢ ·¥ ±Í¨ÖÌ 48Ca+ 204,206Pb→ 252,254No∗, 40Ar+ 206,208Pb→ 246,248Fm∗,
50Ti+ 208Pb→ 258Rf∗.
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� ´¥¥ Ê¦¥ ¶·μ¢μ¤¨²¨¸Ó Ô±¸¶¥·¨³¥´ÉÒ [8Ä10], ´ Í¥²¥´´Ò¥ ´  ¨§ÊÎ¥´¨¥ § ±μ´μ³¥·-
´μ¸É¥° μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ ´μ¡¥²¨Ö ¢ ·¥ ±Í¨ÖÌ ¶μ²´μ£μ ¸²¨Ö´¨Ö Ê¸±μ·¥´´ÒÌ ¨μ´μ¢
± ²ÓÍ¨Ö ¸ ³¨Ï¥´Ö³¨ ¨§ ¨§μÉμ¶μ¢ ¸¢¨´Í . ‚ μ¶¨¸Ò¢ ¥³μ³ Ô±¸¶¥·¨³¥´É¥ ¨¸±μ³Ò¥ Ö¤· 
¸¨´É¥§¨·μ¢ ²¨¸Ó ¢ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö 48Ca + 204Pb = 252−xNo+ xn.

‚ · ¡μÉ¥ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¢· Ð ÕÐ Ö¸Ö ¸¢¨´Íμ¢ Ö ³¨Ï¥´Ó (¸μ¥¤¨´¥´¨¥ PbS, μ¡μ£ -
Ð¥´¨¥ 204Pb = 99,6%) Éμ²Ð¨´μ° (330 ± 30) ³±£/¸³2, ´ ´¥¸¥´´ Ö ´  ¶μ¤²μ¦±Ê ¨§ É¨É ´ 
(2 ³±³). „²Ö ®Éμ´±¨Ì¯ ³¨Ï¥´¥° ³ ±¸¨³ ²Ó´Ò° ¢ÒÌμ¤ ¶·μ¤Ê±Éμ¢ ·¥ ±Í¨° ¶μ²´μ£μ ¸²¨-
Ö´¨Ö ¤μ¸É¨£ ¥É¸Ö ¶·¨ Ô´¥·£¨ÖÌ ¡μ³¡ ·¤¨·ÊÕÐ¨Ì ¨μ´μ¢ E1/2, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì · ¸¶μ-
²μ¦¥´¨Õ ³ ±¸¨³Ê³  ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¢ ¸¥·¥¤¨´¥ ³¨Ï¥´¨. „²Ö ¨§ÊÎ ¥³μ° ·¥ ±Í¨¨
§´ Î¥´¨¥ Ô´¥·£¨¨ E1/2 ¢ ·Ó¨·μ¢ ²μ¸Ó ¢ ¶·¥¤¥² Ì μÉ 214 ¤μ 228 ŒÔ‚ (·¨¸. 1). ˆ´É¥´¸¨¢-
´μ¸ÉÓ ¶ÊÎ±  ¨μ´μ¢ 48Ca+18 ¸μ¸É ¢²Ö²  3 · 1012 c−1.

�É¤¥²¥´¨¥ ¨¸±μ³ÒÌ Ö¤¥· μÉ¤ Î¨ (Ÿ�) μÉ ¶·μ¤Ê±Éμ¢ ¶μ¡μÎ´ÒÌ ·¥ ±Í¨° μ¸ÊÐ¥¸É¢²Ö-
²μ¸Ó ¸¥¶ · Éμ·μ³ SHELS [11, 12]. �μ¸²¥ ¸¥¶ · Í¨¨ Ö¤·  ¶·μ²¥É ÕÉ Î¥·¥§ ¢·¥³Ö¶·μ-
²¥É´Ò° ¤¥É¥±Éμ· ¨ ¨³¶² ´É¨·ÊÕÉ¸Ö ¢ Ëμ± ²Ó´Ò° ¤¢Ê¸Éμ·μ´´¨° ±·¥³´¨¥¢Ò° ¸É·¨¶μ¢Ò°
¤¥É¥±Éμ· (DSSS-¤¥É¥±Éμ·, ±μ´Ë¨£Ê· Í¨Ö Å 48 × 48 ¸É·¨¶μ¢), £¤¥ ¶·μ¨¸Ìμ¤¨É ·¥£¨¸É· -
Í¨Ö ¨¸¸²¥¤Ê¥³ÒÌ Ö¤¥·,   É ±¦¥ ¨¸¶Ê¸± ¥³ÒÌ ¨³¨ α-Î ¸É¨Í ¨ μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ
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�¨¸. 1. ‘¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢, ¶μ²ÊÎ¥´´ÒÌ ¢ ·¥ ±Í¨¨ 48Ca(204Pb,xn)252−xNo. � Å
±μ·μÉ±μ¦¨¢ÊÐ Ö (t1/2 = (5,1±0,3) ³±¸) ¨ � Å ¤μ²£μ¦¨¢ÊÐ Ö (t1/2 = (36±3) ³±¸) SF- ±É¨¢´μ¸É¨,

´ ¡²Õ¤ ¢Ï¨¥¸Ö ¢ ´ Ï¥° · ¡μÉ¥; � Å ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 250No (t1/2 = 36 ³±¸), ¨§³¥·¥´´Ò¥

¢ · ¡μÉ¥ [10]; � Å ±μ·μÉ±μ¦¨¢ÊÐ Ö ¨ � Å ¤μ²£μ¦¨¢ÊÐ Ö SF- ±É¨¢´μ¸É¨, ´ ¡²Õ¤ ¢Ï¨¥¸Ö ¢
· ¡μÉ¥ [8]. ‘¶²μÏ´Ò¥ ¨ ¶Ê´±É¨·´Ò¥ ±·¨¢Ò¥ Å · ¸Î¥ÉÒ ¶μ ¸É É¨¸É¨Î¥¸±μ° ³μ¤¥²¨ ¸ · §´Ò³¨

¶ · ³¥É· ³¨ (¸³. [8])

¤¥²¥´¨Ö. ‚μ±·Ê£ ¶μ²Ê¶·μ¢μ¤´¨±μ¢μ£μ Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ·  ¸³μ´É¨·μ¢ ´  ¸¡μ·±  ¨§
54 3He-¸Î¥ÉÎ¨±μ¢ ´¥°É·μ´μ¢ ¢ § ³¥¤²¨É¥²¥ (¶μ¤·μ¡´μ¥ μ¶¨¸ ´¨¥ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨-
¸É¥³Ò ¶·¨¢μ¤¨É¸Ö ¢ · ¡μÉ¥ [13]). ‘¥¶ · Éμ· SHELS ¢ ±μ³¡¨´ Í¨¨ ¸ ³Ê²ÓÉ¨¤¥É¥±Éμ·´μ°
¸¨¸É¥³μ° ·¥£¨¸É· Í¨¨ ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¨§ÊÎ¥´¨Õ ¸¢μ°¸É¢ ±μ·μÉ±μ-
¦¨¢ÊÐ¨Ì ¨§μÉμ¶μ¢ ¸ ¶¥·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤  ¢ ´¥¸±μ²Ó±μ ³¨±·μ¸¥±Ê´¤. �μ · ¸Î¥É ³ ¤²Ö
Ö¤¥· ´μ¡¥²¨Ö, ¸¨´É¥§¨·Ê¥³ÒÌ ¢ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö 48Ca(204Pb,xn)252−xNo, ¢·¥³Ö
¶·μ²¥É  μÉ ³¨Ï¥´¨ ¤μ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò ¸μ¸É ¢²Ö¥É ¶μ·Ö¤±  2,3 ³±¸.

�´¥·£¥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. —¥ÉÒ·¥ ¤¥É¥±Éμ· , ¸³μ´É¨·μ¢ ´´Ò¥ ¶μ ¡μ± ³ Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ·  ¨ μ¡· §ÊÕÐ¨¥
¸¡μ·±Ê ¢ ¢¨¤¥ ±μ²μ¤Í , ¶·¥¤´ §´ Î¥´Ò ¤²Ö ·¥£¨¸É· Í¨¨ α-Î ¸É¨Í ¨ μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ
¤¥²¥´¨Ö, ¢Ò²¥É ÕÐ¨Ì ¨§ Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ· , ÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ É ±¨Ì ¶·μ-
¤Ê±Éμ¢ ¡μ±μ¢Ò³¨ ¤¥É¥±Éμ· ³¨ ¸μ¸É ¢²Ö¥É ¶·¨¡²¨§¨É¥²Ó´μ 35%, Ô´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥-
´¨¥ ¡μ±μ¢ÒÌ ¤¥É¥±Éμ·μ¢ ¤²Ö α-Î ¸É¨Í Å ¶·¨³¥·´μ 70 ±Ô‚. �ËË¥±É¨¢´μ¸ÉÓ ´¥°É·μ´´μ£μ
¤¥É¥±Éμ· , ¨§³¥·¥´´ Ö ¶·¨ ¶μ³μÐ¨ ¨¸ÉμÎ´¨±  248Cm, ¸μ¸É ¢¨²  (43,6 ± 1)% ¤²Ö ¥¤¨-
´¨Î´ÒÌ ´¥°É·μ´μ¢. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ ¢¥¸Ó³  ¡² £μ¶·¨ÖÉ´Ò¥ Ëμ´μ¢Ò¥ Ê¸²μ¢¨Ö, ±μÉμ·Ò¥
¸μÌ· ´Ö²¨¸Ó ´  ¶·μÉÖ¦¥´¨¨ ¢¸¥£μ Ô±¸¶¥·¨³¥´É : ¸Î¥É Ëμ´μ¢ÒÌ ´¥°É·μ´μ¢ ¢ ±μ³´ É¥ ¸
¤¥É¥±Éμ· ³¨ ´¥ ¶·¥¢ÒÏ ² 100 ¸²ÊÎ °´ÒÌ μÉ¸Î¥Éμ¢ ¢ 1 ¸.

‚ ÔÉμ³ Ô±¸¶¥·¨³¥´É¥ ¤¥É¥±É¨·ÊÕÐ Ö ¸¨¸É¥³  ¡Ò²  ¤μ¶μ²´¥´  ¸Í¨´É¨²²ÖÍ¨μ´´Ò³ ¤¥-
É¥±Éμ·μ³ ¤²Ö ·¥£¨¸É· Í¨¨ γ-±¢ ´Éμ¢, · ¸¶μ²μ¦¥´´Ò³ ¶μ¸²¥ Ëμ± ²Ó´μ£μ DSSS-¤¥É¥±Éμ· .
‘Í¨´É¨²²ÖÍ¨μ´´Ò° ¤¥É¥±Éμ· ´  ¡ §¥ ±·¨¸É ²²  LaBr3(Ce) ¨ ±μ³¶ ±É´μ£μ ”�“
Hamamatsu R7600 ¶μ§¢μ²¨² ´ ³ μÉ¤¥²ÖÉÓ ¸¨£´ ²Ò μ¸±μ²±μ¢ ¤¥²¥´¨Ö (¶μ ¸μ¢¶ ¤¥´¨Õ
¸ γ-±¢ ´É ³¨) μÉ ¶ · §¨É´ÒÌ ¨³¶Ê²Ó¸μ¢, ·¥£¨¸É·¨·Ê¥³ÒÌ ¢ Éμ³ ¦¥ ¤¨ ¶ §μ´¥ Ô´¥·-
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£¨°, ÎÉμ ¨ μ¸±μ²±¨ ¤¥²¥´¨Ö (Ô´¥·£¨Ö μ±μ²μ 200 ŒÔ‚). ‘¨£´ ²Ò μÉ ¢Ò¸μ±μÔ´¥·£¥É¨-
Î¥¸±¨Ì ¶ · §¨É´ÒÌ ¨³¶Ê²Ó¸μ¢ ¶ÊÎ± , ´¥ · ¸¶μ§´ ¢ ¥³Ò¥ ¢·¥³Ö¶·μ²¥É´Ò³ ¤¥É¥±Éμ·μ³,
³μ£ÊÉ ¡ÒÉÓ μÏ¨¡μÎ´μ ¨¤¥´É¨Ë¨Í¨·μ¢ ´Ò ± ± ¸¨£´ ²Ò μÉ μ¸±μ²±μ¢ ¤¥²¥´¨Ö. ‚¢¨¤Ê
Éμ£μ, ÎÉμ ¶· ±É¨Î¥¸±¨ ± ¦¤Ò°  ±É ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¸μ¶·μ¢μ¦¤ ¥É¸Ö ¨¸¶Ê¸± ´¨¥³
γ-±¢ ´Éμ¢, ¸Í¨´É¨²²ÖÍ¨μ´´Ò° ¤¥É¥±Éμ· ¶μ§¢μ²Ö¥É μÉ¸¥¨¢ ÉÓ ¶ · §¨É´Ò¥ ¨³¶Ê²Ó¸Ò, ±μÉμ-
·Ò¥ ´¥ ¸μ¶·μ¢μ¦¤ ÕÉ¸Ö ¨¸¶Ê¸± ´¨¥³ ËμÉμ´μ¢. �ËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ γ-±¢ ´Éμ¢,
¨¸¶Ê¸± ¥³ÒÌ μ¸±μ²± ³¨ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö Ö¤¥·, ¨³¶² ´É¨·μ¢ ´´ÒÌ ¢ Ëμ± ²Ó´Ò°
DSSSD, ¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê 70%.

�…‡“‹œ’�’›

‡  ¢·¥³Ö Ô±¸¶¥·¨³¥´É  ¢ Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ ¸¥¶ · Éμ·  ¡Ò²μ § ·¥£¨¸É·¨·μ¢ ´μ
μ±μ²μ 700 ¤¥²¥´¨°, ±μÉμ·Ò¥ ³μ¦´μ μÉ´¥¸É¨ ± · ¸¶ ¤Ê ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ¨§μÉμ¶μ¢ ´μ¡¥-
²¨Ö. �Éμ Î¨¸²μ §´ Î¨É¥²Ó´μ ¶·¥¢ÒÏ ¥É ¸É É¨¸É¨±Ê, ¶μ²ÊÎ¥´´ÊÕ ¢ ¶·μ¢¥¤¥´´ÒÌ · ´¥¥
Ô±¸¶¥·¨³¥´É Ì [8, 9]. ‚ ´ Ï¥³ Ô±¸¶¥·¨³¥´É¥, ± ± ¨ ¢ ÔÉ¨Ì · ¡μÉ Ì, ¡Ò²¨ § ·¥£¨¸É·¨·μ-
¢ ´Ò ¤¢¥  ±É¨¢´μ¸É¨ ¸ ¶¥·¨μ¤ ³¨ ¶μ²Ê· ¸¶ ¤  t1/2 = (5,1±0,3) ³±¸ ¨ t1/2 = (36±3) ³±¸,
±μÉμ·Ò¥ ³μ¦´μ μÉ´¥¸É¨ ± ¸¶μ´É ´´μ³Ê ¤¥²¥´¨Õ ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ ¨§μÉμ¶μ¢ ´μ¡¥-
²¨Ö. “Î¨ÉÒ¢ Ö ¤μ¸É ÉμÎ´μ ¢Ò¸μ±ÊÕ ¸É É¨¸É¨±Ê ¶μ²ÊÎ¥´´ÒÌ ¸μ¡ÒÉ¨°, Ê¤ ²μ¸Ó ¸· ¢´¨ÉÓ
¢ÒÌμ¤Ò ÔÉ¨Ì  ±É¨¢´μ¸É¥° ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ ¶ÊÎ±  (¸³. ·¨¸. 1). ‘· ¢´¨¢ ¶μ²ÊÎ¥´-
´Ò¥ §´ Î¥´¨Ö ¢ÒÌμ¤μ¢ ¸ · ¸Î¥É´μ° ËÊ´±Í¨¥° ¢μ§¡Ê¦¤¥´¨Ö ·¥ ±Í¨¨ 48Ca(204Pb, 2n)250No,
³Ò ¶·¨Ï²¨ ± Éμ³Ê ¦¥ ¢Ò¢μ¤Ê, ÎÉμ ¨  ¢Éμ·Ò · ¡μÉÒ [9]: § ·¥£¨¸É·¨·μ¢ ´´Ò¥ ¸μ¡ÒÉ¨Ö

�¨¸. 2. ‘¶¥±É·Ò ’Š… μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö Ö¤¥· 252No (a) ¨ 250No (¤¥²¥´¨¥ ¨§ μ¸´μ¢´μ£μ
¸μ¸ÉμÖ´¨Ö Å ·¨¸. ¡, ¨§ ¨§μ³¥·´μ£μ Å ·¨¸. ¢), ¶μ²ÊÎ¥´´Ò¥ ¸²μ¦¥´¨¥³ ¸¨£´ ²μ¢ ¢ Ëμ± ²Ó´μ³ DSSS

¨ ¡μ±μ¢ÒÌ ¤¥É¥±Éμ· Ì
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μÉ´μ¸ÖÉ¸Ö ± ¸¶μ´É ´´μ³Ê ¤¥²¥´¨Õ ¨§ μ¸´μ¢´μ£μ (t1/2 = (5,1 ± 0,3) ³±¸) ¨ ¨§μ³¥·´μ£μ
(t1/2 = (36 ± 3) ³±¸) ¸μ¸ÉμÖ´¨° Ö¤·  250No. …¸²¨ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ ¡μ²¥¥ ¤μ²£μ¦¨¢Ê-
Ð Ö  ±É¨¢´μ¸ÉÓ μÉ´μ¸¨É¸Ö ± ¤¥²¥´¨Õ ¨§μÉμ¶  249No, ± ± ÔÉμ ¶·¥¤²μ¦¥´μ ¢ · ¡μÉ¥ [8],
Éμ ¸²¥¤μ¢ ²μ ¡Ò μ¦¨¤ ÉÓ § ³¥É´μ£μ Ê¢¥²¨Î¥´¨Ö ±μ²¨Î¥¸É¢  ÔÉ¨Ì ¸μ¡ÒÉ¨° ¸ Ê¢¥²¨Î¥´¨¥³
Ô´¥·£¨¨ ¶ÊÎ±  ¨ Ê¢¥²¨Î¥´¨¥³ ¢²¨Ö´¨Ö 3n-± ´ ²  ·¥ ±Í¨¨ ¸²¨Ö´¨Ö. �¤´ ±μ, ± ± ¶μ± -
§ ´μ ´  ·¨¸. 1, ÔÉμ£μ ´¥ ¶·μ¨¸Ìμ¤¨É, ¨§ Î¥£μ ³μ¦´μ ¸¤¥² ÉÓ ¢Ò¢μ¤ μ Éμ³, ÎÉμ  ±É¨¢´μ¸ÉÓ ¸
t1/2 = (36±3) ³±¸ É ±¦¥ μÉ´μ¸¨É¸Ö ± ¤¥²¥´¨Õ ¨§μÉμ¶  250No, ´μ ± · ¸¶ ¤Ê ¨§ ¨§μ³¥·´μ£μ
¸μ¸ÉμÖ´¨Ö.

„²Ö § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ¸μ¡ÒÉ¨° ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö, μÉ´¥¸¥´´ÒÌ ± ¸¶μ´É ´´μ³Ê
¤¥²¥´¨Õ 250No, ¡Ò²¨ ¨§³¥·¥´Ò ³´μ¦¥¸É¢¥´´μ¸É¨ ³£´μ¢¥´´ÒÌ ´¥°É·μ´μ¢. ‘·¥¤´¥¥ Î¨-
¸²μ ´¥°É·μ´μ¢ ´  ¤¥²¥´¨¥ ¨§ μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨Ö ¸μ¸É ¢¨²μ ¢¥²¨Î¨´Ê ν̄ = 4,38 ± 0,13,
¤²Ö ¤¥²¥´¨Ö ¨§ ¨§μ³¥·´μ£μ ¸μ¸ÉμÖ´¨Ö ÔÉ  ¢¥²¨Î¨´  ¸μ¸É ¢¨²  ν̄ = 3,90 ± 0,20. ‘²¥-
¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¶μ¤μ¡´Ò¥ ¨§³¥·¥´¨Ö ¤²Ö ÉÖ¦¥²ÒÌ Ö¤¥·, ¨¸¶ÒÉÒ¢ ÕÐ¨Ì ¸¶μ´É ´´μ¥
¤¥²¥´¨¥ ¨§ ¨§μ³¥·´μ£μ ¸μ¸ÉμÖ´¨Ö, μ¸ÊÐ¥¸É¢²¥´Ò ¢¶¥·¢Ò¥. �·¨³¥·´Ò¥ §´ Î¥´¨Ö ¶μ²´μ°
±¨´¥É¨Î¥¸±μ° Ô´¥·£¨¨ μ¸±μ²±μ¢ ¤¥²¥´¨Ö ¨§ μ¸´μ¢´μ£μ ¨ ¨§μ³¥·´μ£μ ¸μ¸ÉμÖ´¨Ö 250No ¸μ-
¸É ¢¨²¨ (192 ± 2) ŒÔ‚ ¨ (200 ± 2) ŒÔ‚ ¸μμÉ¢¥É¸É¢¥´´μ. �Ï¨¡±¨ ¨§³¥·¥´´ÒÌ §´ Î¥´¨°
¸μ¤¥·¦ É Éμ²Ó±μ ¸É É¨¸É¨Î¥¸±ÊÕ ¶μ£·¥Ï´μ¸ÉÓ,  ¶¶ · É´Ò¥ μÏ¨¡±¨, ¸¢Ö§ ´´Ò¥ ¸ É¨¶μ³ ¨
±μ´Ë¨£Ê· Í¨¥° Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ· , ´¥ ÊÎ¨ÉÒ¢ ÕÉ¸Ö. ‚ ± Î¥¸É¢¥ ± ²¨¡·μ¢μÎ´ÒÌ ¤ ´-
´ÒÌ ¨¸¶μ²Ó§μ¢ ²¸Ö ¸¶¥±É· ¶μ²´μ° ±¨´¥É¨Î¥¸±μ° Ô´¥·£¨¨ μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö
252No (·¨¸. 2) ¸ ÊÎ¥Éμ³ ¢¥²¨Î¨´Ò TKE = (198,7 ± 1,2) ŒÔ‚ ¨§ · ¡μÉÒ [14].

��‘“†„…�ˆ… �…‡“‹œ’�’�‚

�¥§Ê²ÓÉ ÉÒ μ¶¨¸ ´´μ£μ Ô±¸¶¥·¨³¥´É  ¢ μ¸´μ¢´μ³ ¶μ¤É¢¥·¦¤ ÕÉ ¤ ´´Ò¥ ¶·μ¢¥¤¥´´ÒÌ
· ´¥¥ · ¡μÉ. Š ± ¢¨¤´μ ¨§ ·¨¸. 1, § ±μ´μ³¥·´μ¸É¨ μ¡· §μ¢ ´¨Ö Ö¤¥· 250No ¢ ·¥ ±Í¨¨
48Ca(204Pb,xn)252−xNo § ³¥É´μ ´¥ μÉ²¨Î ÕÉ¸Ö μÉ μ¶Ê¡²¨±μ¢ ´´ÒÌ · ´¥¥ [8Ä10]. ’μ ¦¥
¸ ³μ¥ ³μ¦´μ ¸± § ÉÓ μ ¶¥·¨μ¤¥ ¶μ²Ê· ¸¶ ¤  Ö¤·  250No ¨ ¥£μ ¨§μ³¥·  250mNo. ‘²¥¤Ê¥É
μÉ³¥É¨ÉÓ, ÎÉμ ¶μÖ¢²¥´¨¥ ¤μ¶μ²´¨É¥²Ó´μ° ³μ¤Ò ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¸ Ê¢¥²¨Î¥´´Ò³ ¶¥·¨-
μ¤μ³ ¶μ²Ê· ¸¶ ¤  ¸¢Ö§Ò¢ ¥É¸Ö ¸ K-¨§μ³¥·´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨ [15Ä18]. �μ¤ K-¨§μ³¥· ³¨
¶μ´¨³ ÕÉ ¤¢ÊÌ±¢ §¨Î ¸É¨Î´Ò¥ ¸μ¸ÉμÖ´¨Ö Ö¤· , ¢ ±μÉμ·ÒÌ Ê£²μ¢μ° ³μ³¥´É ´¥¸¶ ·¥´´ÒÌ
´Ê±²μ´μ¢ ¸¢Ö§ ´ ¢ ¸μ¸ÉμÖ´¨¥ ¸ ¡μ²ÓÏ¨³ §´ Î¥´¨¥³ K-¶·μ¥±Í¨¨ Ê£²μ¢μ£μ ³μ³¥´É  ´  μ¸Ó
¸¨³³¥É·¨¨ ¤¥Ëμ·³¨·μ¢ ´´μ£μ Ö¤· . ‚ Î ¸É´μ¸É¨, ¤²Ö 250No [18] K-¨§μ³¥·

[
7
2

+

[624]⊗ 5
2

+

[622]
]
6+

.

�´¥·£¨Ö ¶μ μÉ´μÏ¥´¨Õ ± μ¸´μ¢´μ³Ê ¸μ¸ÉμÖ´¨Õ EK ≈ 1,2 ŒÔ‚. � ¸Î¥É, μ¸´μ¢ ´´Ò° ´ 
³μ¤¥²¨, μ¶¨¸ ´´μ° ¢ [18], ¸ ÊÎ¥Éμ³ ¶μ²ÊÎ¥´´μ£μ ´ ³¨ §´ Î¥´¨Ö ¶¥·¨μ¤  ¶μ²Ê· ¸¶ ¤  ¢
μ¸´μ¢´μ¥ ¸μ¸ÉμÖ´¨¥ (t1/2 = (5,1± 0,3) ³±¸), ¤ ¥É §´ Î¥´¨¥ ¶¥·¨μ¤  ¶μ²Ê· ¸¶ ¤  ¤²Ö ¨§μ-
³¥·´μ£μ ¸μ¸ÉμÖ´¨Ö 250No Å 77,8 ³±¸. �É  ¢¥²¨Î¨´  ´ Ìμ¤¨É¸Ö ¢ ´¥¶²μÌμ³ ¸μμÉ¢¥É¸É¢¨¨
¸ ¶μ²ÊÎ¥´´Ò³ Ô±¸¶¥·¨³¥´É ²Ó´μ §´ Î¥´¨¥³ t1/2 = (36 ± 3) ³±¸.

ˆ´É¥·¥¸ ¶·¥¤¸É ¢²Ö¥É μ¡´ ·Ê¦¥´´ Ö ¤²Ö ÔÉμ£μ ¨§μÉμ¶  ®¨§μ³¥·¨Ö ´¥°É·μ´´μ° ³´μ¦¥-
¸É¢¥´´μ¸É¨¯. Š ± ¢¨¤´μ ¨§ ¶μ²ÊÎ¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢, μÉ²¨Î¨¥ ¢ ¸·¥¤´¥³ Î¨¸²¥ ´¥°É·μ´μ¢
´  μ¤´μ ¤¥²¥´¨¥ ¤²Ö Ö¤·  250No, ´ Ìμ¤ÖÐ¥£μ¸Ö ¢ μ¸´μ¢´μ³ ¨ ¨§μ³¥·´μ³ ¸μ¸ÉμÖ´¨ÖÌ,
¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê, ¡²¨§±ÊÕ ± 0,5. Š ± ¢¨¤´μ ¨§ ¸¨¸É¥³ É¨±¨ ´¥°É·μ´´ÒÌ ³´μ¦¥-
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�¨¸. 3. ‘¨¸É¥³ É¨±¨ ν̄ (±·Ê¦±¨) ¸·¥¤´¥£μ Î¨¸²  ´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¢ § ¢¨¸¨³μ¸É¨

μÉ A. �μ³¡Ò Å ·¥§Ê²ÓÉ ÉÒ, ¶μ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É Ì ´  ¸¥¶ · Éμ·¥ ‚�‘ˆ‹ˆ‘�-SHELS
([5Ä7] ¨ ¤ ´´ Ö · ¡μÉ )

¸É¢¥´´μ¸É¥°, ¶·¥¤¸É ¢²¥´´μ° ´  ·¨¸. 3, É ± Ö μÐÊÉ¨³ Ö · §´¨Í  Ì · ±É¥·´ , ¸±μ·¥¥, ¤²Ö
¨§μÉμ¶μ¢, μÉ²¨Î ÕÐ¨Ì¸Ö ¶μ ³ ¸¸¥ ´  1Ä2 ´Ê±²μ´ .

�¡· Ð ¥É ´  ¸¥¡Ö ¢´¨³ ´¨¥ ¨ · §²¨Î¨¥ ¢ ¨§³¥·¥´´ÒÌ §´ Î¥´¨ÖÌ ¶μ²´μ° ±¨´¥É¨Î¥¸±μ°
Ô´¥·£¨¨ Å ¤²Ö 250No TKE = (192±2) ŒÔ‚ ¨ 250mNo TKE = (200±2) ŒÔ‚, É ±μ¥ μÉ²¨Î¨¥
É ±¦¥ Ì · ±É¥·´μ ¤²Ö Ö¤¥· ¸ · §²¨Î´Ò³ Î¨¸²μ³ ´Ê±²μ´μ¢, ¶·¨Î¥³ ¸μÌ· ´Ö¥É¸Ö É¥´¤¥´Í¨Ö
± Ê³¥´ÓÏ¥´¨Õ ±¨´¥É¨Î¥¸±μ° Ô´¥·£¨¨ μ¸±μ²±μ¢ ¸ Ê¢¥²¨Î¥´¨¥³ Î¨¸²  ¨¸¶ ·¨¢Ï¨Ì¸Ö ¨§
μ¸±μ²±μ¢ ´¥°É·μ´μ¢.

‡�Š‹	—…�ˆ…

‚ ¶² ´ Ì Ô±¸¶¥·¨³¥´Éμ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¥¶ · Éμ·  SHELS ¨ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨-
¸É¥³Ò ¸ ´¥°É·μ´´Ò³ ¤¥É¥±Éμ·μ³ ¸Éμ¨É ¶·μ¤μ²¦¥´¨¥ ¤¥É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¸¶μ´É ´-
´μ£μ ¤¥²¥´¨Ö Î¥É´μ-Î¥É´ÒÌ ¨§μÉμ¶μ¢ Ô²¥³¥´Éμ¢ 104, 106 ¨ 108, ¤²Ö ±μÉμ·ÒÌ ³μ¦´μ ´ -
¡· ÉÓ ¶·¨¥³²¥³ÊÕ ¸É É¨¸É¨±Ê ¶·¨ ¤²¨É¥²Ó´μ¸É¨ Ô±¸¶¥·¨³¥´Éμ¢ ´¥ ¡μ²¥¥ ³¥¸ÖÍ . ’ ±¦¥
¶² ´¨·Ê¥É¸Ö ¨§ÊÎ¥´¨¥ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¡μ²¥¥ ´¥°É·μ´μ¨§¡ÒÉμÎ´ÒÌ ¨§μÉμ¶μ¢ Fm,
No, Rf ¨ Sg ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¨Ï¥´¥° 238U, 242Pu, 248Cm ¨ ¢Ò¸μ±μ¨´É¥´¸¨¢´ÒÌ ¶ÊÎ-
±μ¢ Ê¸±μ·¥´´ÒÌ ¨μ´μ¢ 22Ne. �·¨ ¤²¨É¥²Ó´μ¸É¨ Ô±¸¶¥·¨³¥´É  ¶μ·Ö¤±  μ¤´μ£μ ³¥¸ÖÍ 
¡Ê¤¥É ´ ¡¨· ÉÓ¸Ö ¤μ¸É ÉμÎ´ Ö ¸É É¨¸É¨±  ¤²Ö μ¶·¥¤¥²¥´¨Ö ³´μ¦¥¸É¢¥´´μ¸É¨ ³£´μ¢¥´´ÒÌ
´¥°É·μ´μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¸ ¶·¨¥³²¥³μ° ÉμÎ´μ¸ÉÓÕ.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �””ˆ (£· ´ÉÒ 13-02-12003, 14-02-
93962, 14-02-91051,   É ±¦¥ £· ´É 15-02-07569).
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