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

ˆ§³¥·¥´Ò ´¥§ ¢¨¸¨³Ò¥ ¢ÒÌµ¤Ò ¨§µÉµ¶µ¢ Kr ¨ •¥ ¨ ±Ê³Ê²ÖÉ¨¢´Ò¥ ¢ÒÌµ¤Ò µ¸±µ²±µ¢ ¢ ¤¨ ¶ §µ´¥
³ ¸¸µ¢ÒÌ Î¨¸¥² 91Ä144 ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨ 248Cm. ˆ¸¶µ²Ó§µ¢ ² ¸Ó ³¥Éµ¤¨±  ¶¥·¥-
´µ¸  ¢Ò²¥É¥¢Ï¨Ì ¨§ ³¨Ï¥´¨ µ¸±µ²±µ¢ £ §µ¢Ò³ ¶µÉµ±µ³ ¶µ ± ¶¨²²Ö·Ê ± ¤¥É¥±Éµ· ³ · ¤¨µ ±É¨¢´µ£µ
¨§²ÊÎ¥´¨Ö. ˆ¤¥´É¨Ë¨± Í¨Ö µ¸±µ²±µ¢ ¶·µ¢µ¤¨² ¸Ó ¶µ ¸¶¥±É· ³ ¨Ì γ-¨§²ÊÎ¥´¨Ö ¨ ¶¥·¨µ¤ ³ ¶µ²Ê-
· ¸¶ ¤ . �¡¸Ê¦¤ ¥É¸Ö · §²¨Î¨¥ ¶µ²ÊÎ¥´´ÒÌ · ¸¶·¥¤¥²¥´¨° ¢ÒÌµ¤µ¢ ¤²Ö µ¡µ¨Ì ¸²ÊÎ ¥¢ ¤¥²¥´¨Ö.

The independent yields of Kr and Xe isotopes and the cumulative yield of fragments in the range
of mass number 91Ä144 in the spontaneous and photoˇssion of 248Cm were measured. The method of
transportation of ˇssion fragments by the gas �ow through a capillar to the γ-radiation detectors was
used. The identiˇcation of ˇssion fragments was performed using their γ-spectra and half-lives. The
difference of the yield distributions for the both cases of ˇssion is discussed.

‚‚…„…�ˆ…

� ¸¶·¥¤¥²¥´¨Ö µ¸±µ²±µ¢ ¶µ ¨Ì ³ ¸¸µ¢Ò³ Î¨¸² ³ A ¨  Éµ³´Ò³ ´µ³¥· ³ Z Ö¢²ÖÕÉ¸Ö
µ¤´¨³¨ ¨§ µ¸´µ¢´ÒÌ Ì · ±É¥·¨¸É¨± Ö¤¥·´µ£µ ¤¥²¥´¨Ö. �´¨ ¶µ§¢µ²ÖÕÉ ¸Ê¤¨ÉÓ µ Éµ³, ± ±
¨§³¥´Ö¥É¸Ö ´Ê±²µ´´Ò° ¸µ¸É ¢ µ¸±µ²±µ¢ ¶·¨ ¤¢¨¦¥´¨¨ Ö¤·  µÉ ¸¥¤²µ¢µ° ÉµÎ±¨ ± ÉµÎ±¥
· §·Ò¢ . �Éµ ¤¢¨¦¥´¨¥ Ö¢²Ö¥É¸Ö ¸²µ¦´Ò³ ¨ ¥Ð¥ ´¥¤µ¸É ÉµÎ´µ ¨§ÊÎ¥´´Ò³ ¶·µÍ¥¸¸µ³,
±µÉµ·Ò° µ¶·¥¤¥²Ö¥É¸Ö Í¥²Ò³ ·Ö¤µ³ Ë ±Éµ·µ¢ Å ·¥²Ó¥Ëµ³ ¶µÉ¥´Í¨ ²Ó´µ° ¶µ¢¥·Ì´µ¸É¨,
Ëµ·³µ° Ö¤·  ¶·¨ · §·Ò¢¥, Ö¤¥·´µ° ¢Ö§±µ¸ÉÓÕ ±µ²²¥±É¨¢´µ£µ ¤¢¨¦¥´¨Ö ¨ É. ¤. �µÔÉµ³Ê
¨§³¥·¥´¨Ö ¨§µÉµ¶´ÒÌ (§ ¢¨¸¨³µ¸ÉÓ µÉ A ¶·¨ ¶µ¸ÉµÖ´´µ³ Z) ¨ ¨§µ¡ ·´ÒÌ (§ ¢¨¸¨³µ¸ÉÓ µÉ
Z ¶·¨ ¶µ¸ÉµÖ´´µ³ A) · ¸¶·¥¤¥²¥´¨° µ¸±µ²±µ¢ ¸²Ê¦ É ¢ ¦´Ò³ ¨¸ÉµÎ´¨±µ³ ¨´Ëµ·³ Í¨¨
µ ¤¨´ ³¨±¥ ¶·µÍ¥¸¸  ¤¥²¥´¨Ö. �¸µ¡Ò° ¨´É¥·¥¸ ¶·¥¤¸É ¢²Ö¥É ¸· ¢´¥´¨¥ ÔÉ¨Ì · ¸¶·¥¤¥-
²¥´¨° ¤²Ö ¤¥²ÖÐ¨Ì¸Ö Ö¤¥· ¸ · §²¨Î´Ò³¨ Ì · ±É¥·¨¸É¨± ³¨ (´Ê±²µ´´Ò° ¸µ¸É ¢, Ô´¥·£¨Ö
¢µ§¡Ê¦¤¥´¨Ö, Ê£²µ¢µ° ³µ³¥´É), ÎÉµ ¶µ§¢µ²Ö¥É ¸Ê¤¨ÉÓ µ¡ ¨Ì ¢²¨Ö´¨¨ ´  Ëµ·³¨·µ¢ ´¨¥
µ¸±µ²±µ¢.

–¥²ÓÕ ¤ ´´µ° · ¡µÉÒ Ö¢²Ö¥É¸Ö ¨§³¥·¥´¨¥ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢, ± ± ´¥§ ¢¨¸¨³ÒÌ (µ¡· -
§ÊÕÐ¨Ì¸Ö ¶µ¸²¥ · §·Ò¢  Ö¤·  ¨ Ô³¨¸¸¨¨ ´¥°É·µ´µ¢, ´µ ¤µ ¨Ì β-· ¸¶ ¤ ), É ± ¨ ±Ê³Ê²ÖÉ¨¢-
´ÒÌ (¢±²ÕÎ ÕÐ¨Ì ¸Ê³³Ê ¢¸¥Ì ´Ê±²¨¤µ¢ ¶·¨ § ¤ ´´µ³ A) ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨
ÉÖ¦¥²µ£µ Î¥É´µ-Î¥É´µ£µ Ö¤·  248Cm. ‚ ¶¥·¢µ³ ¸²ÊÎ ¥ Ö¤·µ ¤¥²¨É¸Ö ¨§ µ¸´µ¢´µ£µ ¸µ¸Éµ-
Ö´¨Ö, É. ¥. ¶·¨ ´Ê²¥¢µ° Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö,   ¸¶¨´ ¨ Î¥É´µ¸ÉÓ ¥£µ Jπ = 0+,   ¢µ ¢Éµ-
·µ³ Å ¶·¨ Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö, ¸µµÉ¢¥É¸É¢ÊÕÐ¥° £¨£ ´É¸±µ³Ê ¤¨¶µ²Ó´µ³Ê ·¥§µ´ ´¸Ê
(∼ 12, 5 ŒÔ‚) ¨ ¸ Jπ = 1−. ‘· ¢´¥´¨¥ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢ ¤²Ö µ¡µ¨Ì ¸²ÊÎ ¥¢ ¤¥²¥´¨Ö
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¶µ§¢µ²¨É ¸Ê¤¨ÉÓ µ ¢²¨Ö´¨¨ ´  Ëµ·³¨·µ¢ ´¨¥ µ¸±µ²±µ¢ Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö ¨ ¤¨¶µ²Ó´ÒÌ
±µ²¥¡ ´¨° Ô²¥±É·¨Î¥¸±µ£µ § ·Ö¤  ¤¥²ÖÐ¥£µ¸Ö Ö¤· . ‚ µÉ²¨Î¨¥ µÉ ¤¥²¥´¨Ö Ö¤¥· ´¥°É·µ-
´ ³¨ ¨´Ëµ·³ Í¨Ö µ ¢ÒÌµ¤ Ì µ¸±µ²±µ¢ ¶·¨ ËµÉµ¤¥²¥´¨¨ ¸· ¢´¨É¥²Ó´µ ¡¥¤´ Ö. �¸µ¡¥´´µ
ÔÉµ ± ¸ ¥É¸Ö ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢, £¤¥ ³µ¦´µ µÉ³¥É¨ÉÓ ²¨ÏÓ · ¡µÉÒ [1Ä4].
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ˆ¸¶µ²Ó§Ê¥³Ò° ¢ Ô±¸¶¥·¨³¥´É Ì µ¡· §¥Í 248Cm ¶·¥¤¸É ¢²Ö¥É ¸µ¡µ° ¸²µ° ¨§ µ±¨¸¨
CmO2 ¤¨ ³¥É·µ³ 15 ³³ ¨ Éµ²Ð¨´µ° 0,6 ³£/¸³2, ´ ´¥¸¥´´Ò° ´  ¶µ¤²µ¦±Ê ¨§ Ti Éµ²Ð¨´µ°
1,5 ³±³. Šµ²¨Î¥¸É¢µ Ö¤¥· 248Cm µ¶·¥¤¥²Ö²µ¸Ó ¶µ ¨´É¥´¸¨¢´µ¸É¨ µ¸±µ²±µ¢ ¸¶µ´É ´´µ£µ
¤¥²¥´¨Ö (104 1/¸) ¨ ¸µ¸É ¢²Ö²µ 2 · 1018. �¡· §¥Í ¶µ³¥Ð ²¸Ö ¢ ¸¥·¥¤¨´Ê Í¨²¨´¤·¨Î¥¸±µ°
Al ± ³¥·Ò ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·µ³ 56 ³³ ¨ ¢Ò¸µÉµ° 56 ³³ ¸ µÉ¢¥·¸É¨Ö³¨ ´  ¡µ±µ¢ÒÌ
¸É¥´± Ì ¤²Ö ¶µ¤ Î¨ ¨ µÉ± Î±¨ ¨´¥·É´µ£µ £ § . �·¨ ¨¸¸²¥¤µ¢ ´¨¨ ËµÉµ¤¥²¥´¨Ö 248Cm ÔÉ 
± ³¥·  · ¸¶µ² £ ² ¸Ó ´¥¶µ¸·¥¤¸É¢¥´´µ §  ¶µ£²µÉ¨É¥²¥³ ´¨§±µÔ´¥·£¥É¨Î¥¸±¨Ì Ô²¥±É·µ´µ¢
Éµ·³µ§´µ° ³¨Ï¥´¨ ³¨±·µÉ·µ´ . �¶¨¸ ´¨¥ ³¨±·µÉ·µ´ , ¥£µ ¶ · ³¥É·Ò ¨ ¶·µÍ¥¤Ê·  µ¡²Ê-
Î¥´¨Ö ¶·¥¤¸É ¢²¥´Ò ¢ · ¡µÉ¥ [5]. ‚ · ¸¸³ É·¨¢ ¥³ÒÌ Ô±¸¶¥·¨³¥´É Ì Ô´¥·£¨Ö Ê¸±µ·¥´´ÒÌ
Ô²¥±É·µ´µ¢ ¸µ¸É ¢²Ö²  25 ŒÔ‚, ¨´É¥´¸¨¢´µ¸ÉÓ Å 15 ³±�. �Éµ ¸µµÉ¢¥É¸É¢µ¢ ²µ ¸·¥¤-
´¥° Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö 248Cm 12,5 ŒÔ‚ (µ´  µ¶·¥¤¥²Ö² ¸Ó ¨§ ¨§¢¥¸É´µ° § ¢¨¸¨³µ¸É¨
¸¥Î¥´¨Ö ËµÉµ¤¥²¥´¨Ö 238U µÉ Ô´¥·£¨¨ γ-±¢ ´Éµ¢ [6] ¨ Ëµ·³Ò Éµ·³µ§´µ£µ ¸¶¥±É·  [7]).

�·¨ ¨§³¥·¥´¨¨ ±Ê³Ê²ÖÉ¨¢´ÒÌ ¢ÒÌµ¤µ¢ ¢Ò²¥É¥¢Ï¨¥ ¨§ µ¡· §Í  µ¸±µ²±¨ ¤¥²¥´¨Ö ¸µ-
¡¨· ²¨¸Ó ´  Ëµ²Ó£Ê ¨§ Al Éµ²Ð¨´µ° 20 ³±³, ´ Ìµ¤ÖÐÊÕ¸Ö ¢ 0,5 ³³ µÉ ¸²µÖ Cm. ‚·¥³Ö
Ô±¸¶µ§¨Í¨¨ ¸µ¸É ¢²Ö²µ 200 Î ¤²Ö ¸¶µ´É ´´µ£µ ¤¥²¥´¨Ö ¨ 6 Î ¤²Ö ËµÉµ¤¥²¥´¨Ö (¢ ÔÉµ³
¸²ÊÎ ¥ ¢ÒÌµ¤ µ¸±µ²±µ¢ ¤¥²¥´¨Ö ¡Ò² §´ Î¨É¥²Ó´µ ¢ÒÏ¥ Å 3 · 105 1/¸). �µ¸²¥ ´¥¤¥²Ó-
´µ° ¢Ò¤¥·¦±¨ ¸¡µ·´¨± ¸ µ¸±µ²± ³¨ ¶¥·¥´µ¸¨²¸Ö ± HPGe-¤¥É¥±Éµ·Ê µ¡Ñ¥³µ³ 150 ¸³3 ¨
¸ · §·¥Ï¥´¨¥³ 2,1 ±Ô‚ ¤²Ö γ-²¨´¨¨ 1133 ±Ô‚ 60Co ¤²Ö ¨§³¥·¥´¨Ö ¨Ì γ-¸¶¥±É·µ¢. �É¨
¨§³¥·¥´¨Ö ¶·µ¢µ¤¨²¨¸Ó ´  ¶·µÉÖ¦¥´¨¨ ´¥¸±µ²Ó±¨Ì ³¥¸ÖÍ¥¢ ¤²Ö Éµ£µ, ÎÉµ¡Ò ³µ¦´µ ¡Ò²µ
¸Ê¤¨ÉÓ µ ¶¥·¨µ¤¥ ¶µ²Ê· ¸¶ ¤  ´ ¡²Õ¤ ¥³ÒÌ ¢ ¸¶¥±É· Ì γ-²¨´¨°. ’ ± Ö ¶·µÍ¥¤Ê·  ¨§-
³¥·¥´¨° ¶µ§¢µ²¨²  ¨¤¥´É¨Ë¨Í¨·µ¢ ÉÓ ¨ µ¶·¥¤¥²¨ÉÓ ±Ê³Ê²ÖÉ¨¢´Ò¥ ¢ÒÌµ¤Ò µ¸±µ²±µ¢ ¢
µ¡µ¨Ì ¸²ÊÎ ÖÌ ¤¥²¥´¨Ö ¤²Ö 12 ³ ¸¸µ¢ÒÌ Î¨¸¥², ´¥ ¶·¨¡¥£ Ö ± ³¥Éµ¤¨±¥ ¨Ì Ì¨³¨Î¥¸±µ£µ
· §¤¥²¥´¨Ö. „²Ö ¨¤¥´É¨Ë¨± Í¨¨ ¨§µÉµ¶µ¢ ¨¸¶µ²Ó§µ¢ ²¨¸Ó ¨§¢¥¸É´Ò¥ γ-²¨´¨¨ ¢ ¸¶¥±É· Ì
µ¸±µ²±µ¢ ¤¥²¥´¨Ö [8].

„²Ö µ¶·¥¤¥²¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢ ¶·¨³¥´Ö² ¸Ó ¤·Ê£ Ö ³¥Éµ¤¨± , ¶µ§¢µ²ÖÕÐ Ö
¢Ò¤¥²ÖÉÓ ¢ Í¥¶µÎ±¥ ¨§µ¡ ·µ¢ ¢Ò¡· ´´Ò¥ Ô²¥³¥´ÉÒ, µ¸´µ¢Ò¢ Ö¸Ó ´  ¨Ì Ì¨³¨Î¥¸±¨Ì ¸¢µ°-
¸É¢ Ì. ‚ ¤ ´´µ° · ¡µÉ¥ É ±¨³¨ Ô²¥³¥´É ³¨ ¡Ò²¨ ¨´¥·É´Ò¥ £ §Ò Kr ¨ •¥. Œ¥Éµ¤¨± 
¨Ì ¢Ò¤¥²¥´¨Ö, µ¶¨¸ ´´ Ö ¢ · ¡µÉ Ì [9], ¡Ò²  µ¸´µ¢ ´  ´  Éµ·³µ¦¥´¨¨ ¢Ò²¥É¥¢Ï¨Ì ¨§
µ¡· §Í  µ¸±µ²±µ¢ ¢ £ §¥ (£¥²¨°) ¨ ¶¥·¥´µ¸¥ ¨Ì ¶µ ± ¶¨²²Ö·Ê ¢ ±·¨µ¸É É, £¤¥ Kr ¨ •¥
±µ´¤¥´¸¨·µ¢ ²¨¸Ó ¶·¨ É¥³¶¥· ÉÊ·¥ ¦¨¤±µ£µ  §µÉ . �¸±µ²±¨ ¢¸¥Ì µ¸É ²Ó´ÒÌ Ô²¥³¥´Éµ¢
§ ¤¥·¦¨¢ ²¨¸Ó Ë¨²ÓÉ·µ³ ´  ¢Ìµ¤¥ ¢ ± ¶¨²²Ö·, Î¥·¥§ ±µÉµ·Ò° ¶·µÌµ¤¨²¨ Éµ²Ó±µ ¨´¥·É-
´Ò¥ £ §Ò. ˆ¤¥´É¨Ë¨± Í¨Ö ¨§µÉµ¶µ¢ Kr ¨ •¥ ¨ µ¶·¥¤¥²¥´¨¥ ¨Ì ¢ÒÌµ¤µ¢ ¶·µ¨§¢µ¤¨²¨¸Ó ¨§
¨§³¥·¥´¨° ¨Ì γ-¸¶¥±É·µ¢. ‚ ¸²ÊÎ ¥ ±µ·µÉ±µ¦¨¢ÊÐ¨Ì ¨§µÉµ¶µ¢ (T1/2 < 1 ³¨´) ¨Ì ¢ÒÌµ¤Ò
µ¶·¥¤¥²Ö²¨¸Ó ¨§ γ-¸¶¥±É·µ¢ ¤µÎ¥·´¨Ì ¶·µ¤Ê±Éµ¢ (¨§µÉµ¶µ¢ Sr, Y, Ba ¨ La). �É¨ ¶·µ-
¤Ê±ÉÒ, ¥¸²¨ µ´¨ ´ Ìµ¤¨²¨¸Ó ¢ ±·¨µ¸É É¥, ³µ£²¨ µ¡· §µ¢Ò¢ ÉÓ¸Ö Éµ²Ó±µ ¶µ¸²¥ β-· ¸¶ ¤ 
Kr ¨ •¥ (µ¡· §ÊÕÐ¨¥¸Ö ´¥¶µ¸·¥¤¸É¢¥´´µ ¶·¨ ¤¥²¥´¨¨ 248Cm § ¤¥·¦¨¢ ²¨¸Ó Ë¨²ÓÉ·µ³),
¶µÔÉµ³Ê ¨Ì ¢ÒÌµ¤Ò ¸µµÉ¢¥É¸É¢µ¢ ²¨ ´¥§ ¢¨¸¨³Ò³ ¢ÒÌµ¤ ³ Kr ¨ •¥. „²Ö ¨§³¥·¥´¨°
γ-¸¶¥±É·µ¢ ¶·¨³¥´Ö²¸Ö ÉµÉ ¦¥ ¤¥É¥±Éµ·, ÎÉµ ¨ ¢ ¸²ÊÎ ¥ ±Ê³Ê²ÖÉ¨¢´ÒÌ ¢ÒÌµ¤µ¢. ‚ ¸²ÊÎ ¥
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135•¥ ´ ¡²Õ¤ ²µ¸Ó Éµ²Ó±µ Ö¤·µ ¢ ¨§µ³¥·´µ³ ¸µ¸ÉµÖ´¨¨. „²Ö µ¶·¥¤¥²¥´¨Ö ¶µ²´µ£µ ¢ÒÌµ¤ 
ÔÉµ£µ µ¸±µ²±  ¨¸¶µ²Ó§µ¢ ²µ¸Ó ¨§µ³¥·´µ¥ µÉ´µÏ¥´¨¥, ¨§¢¥¸É´µ¥ ¨§ ¤¥²¥´¨Ö ÉÖ¦¥²ÒÌ Ö¤¥·
É¥¶²µ¢Ò³¨ ´¥°É·µ´ ³¨ [10].

�…‡“‹œ’�’› ˆ‡Œ…�…�ˆ‰

�´ ²¨§ ¨§³¥·¥´´ÒÌ ¸¶¥±É·µ¢ γ-¨§²ÊÎ¥´¨Ö ¶µ§¢µ²¨² µ¶·¥¤¥²¨ÉÓ ¶²µÐ ¤¨ γ-²¨´¨°,
¶·¨´ ¤²¥¦ Ð¨Ì ¨¤¥´É¨Ë¨Í¨·µ¢ ´´Ò³ ´Ê±²¨¤ ³. �É¨ ¶²µÐ ¤¨ (S) ¸¢Ö§ ´Ò ¸ ¢ÒÌµ¤ ³¨
µ¸±µ²±µ¢, µÉ´¥¸¥´´Ò³¨ ± ¶µ²´µ³Ê Î¨¸²Ê  ±Éµ¢ ¤¥²¥´¨Ö (Nf ):

Y (A, Z) =
S (1 + α) f (t)

εηNf
, (1)

’ ¡²¨Í  1. �É´µÏ¥´¨¥ ±Ê³Ê²ÖÉ¨¢-
´ÒÌ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢ ¶·¨ ¢Ò´Ê¦-
¤¥´´µ³ ¨ ¸¶µ´É ´´µ³ ¤¥²¥´¨¨ 248‘m

�¸±µ²µ± Y (γ, f)/Y (s. f.)

91Sr 1,45(28)
95Zr 1,30(26)
99Mo 1,72(34)
103Ru 0,82(16)
106Rh 1,06(21)
111Ag 2,02(40)
131I 1,20(24)

137Cs 1,13(22)
140Ba 1,00(20)
141Ce 1,04(20)
143Ce 1,45(29)
144Ce 0,81(18)

£¤¥ f(t) Å ¢·¥³¥´´µ° Ë ±Éµ·, ÊÎ¨ÉÒ¢ ÕÐ¨° ´ ±µ¶-
²¥´¨¥ ¨ · ¸¶ ¤ µ¸±µ²±µ¢; ε Å ÔËË¥±É¨¢´µ¸ÉÓ ·¥-
£¨¸É· Í¨¨ γ-¨§²ÊÎ¥´¨Ö; η Å µÉ´µ¸¨É¥²Ó´ Ö ¨´É¥´-
¸¨¢´µ¸ÉÓ γ-²¨´¨¨ ¶·¨ · ¸¶ ¤¥; α Å ±µÔËË¨Í¨¥´É
±µ´¢¥·¸¨¨.

�µ²ÊÎ¥´´Ò¥ É ±¨³ ¸¶µ¸µ¡µ³ ±Ê³Ê²ÖÉ¨¢´Ò¥ ¢Ò-
Ìµ¤Ò µ¸±µ²±µ¢ ¸¶µ´É ´´µ£µ ¨ ËµÉµ¤¥²¥´¨Ö ¶·¨¢¥-
¤¥´Ò ¢ É ¡². 1. ‚ ¸²ÊÎ ¥ ¸¶µ´É ´´µ£µ ¤¥²¥´¨Ö µ´¨
Ìµ·µÏµ ¸µ£² ¸ÊÕÉ¸Ö ¸ ¨§¢¥¸É´Ò³¨ ¤ ´´Ò³¨ [11].
� ¸¶·¥¤¥²¥´¨¥ ÔÉ¨Ì ¢ÒÌµ¤µ¢ ¶µ ³ ¸¸µ¢Ò³ Î¨¸² ³
µ¸±µ²±µ¢ (¨¸¶µ²Ó§µ¢ ²¨¸Ó ¤ ´´Ò¥ [10, 11]),   É ±¦¥
¨§³¥·¥´´ÒÌ ´ ³¨ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢ ËµÉµ¤¥²¥´¨Ö
¶·¥¤¸É ¢²¥´µ ´  ·¨¸. 1. ‘· ¢´¥´¨¥ ¨Ì ¶µ§¢µ²Ö¥É ¸Ê-
¤¨ÉÓ µ · §²¨Î¨¨ ³ ¸¸µ¢ÒÌ · ¸¶·¥¤¥²¥´¨° µ¸±µ²±µ¢
¤²Ö ¸¶µ´É ´´µ£µ ¨ ËµÉµ¤¥²¥´¨Ö 248Cm. ‚¨¤´µ, ÎÉµ
¢ ³ ±¸¨³Ê³ Ì ²¥£±¨Ì ¨ ÉÖ¦¥²ÒÌ µ¸±µ²±µ¢ ¢ÒÌµ¤Ò
¤²Ö µ¡µ¨Ì ¢¨¤µ¢ ¤¥²¥´¨Ö ¡²¨§±¨ ¶µ ¢¥²¨Î¨´¥. ‚ Éµ
¦¥ ¢·¥³Ö ¤²Ö ´¥¸±µ²Ó±¨Ì ³ ¸¸µ¢ÒÌ Î¨¸¥² ´ ¡²Õ¤ -

¥É¸Ö § ³¥É´µ¥ ¶·¥¢ÒÏ¥´¨¥ ¢ÒÌµ¤µ¢ ¢ ¸²ÊÎ ¥ ËµÉµ¤¥²¥´¨Ö. ’ ±µ¥ · §²¨Î¨¥ ¸µµÉ¢¥É¸É¢Ê¥É
¨§¢¥¸É´µ° § ±µ´µ³¥·´µ¸É¨ Å ÊÏ¨·¥´¨Õ · ¸¶·¥¤¥²¥´¨° ¸ ·µ¸Éµ³ Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö.

�¨¸. 1. � ¸¶·¥¤¥²¥´¨¥ ±Ê³Ê²ÖÉ¨¢´ÒÌ ¢ÒÌµ-
¤µ¢ µ¸±µ²±µ¢ ¤¥²¥´¨Ö 248Cm ¶µ ¨Ì ³ ¸¸µ¢Ò³

Î¨¸² ³: ¸¶²µÏ´ Ö ±·¨¢ Ö Å ¸¶µ´É ´´µ¥ ¤¥-
²¥´¨¥; ÉµÎ±¨ Å ËµÉµ¤¥²¥´¨¥
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’ ¡²¨Í  2. �¥§ ¢¨¸¨³Ò¥ ¢ÒÌµ¤Ò µ¸±µ²±µ¢ Kr ¨ •¥ ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨ 248‘m

�¸±µ²µ± 248Cm, s. f. 248Cm(γ, f)

YµÉ´, % Y´¥§, 10−2/f YµÉ´, % Y´¥§, 10−2/f

135Xe 34(5) 1,48(29) 55(2) 2,39(47)
137Xe 76(5) 3,50(60) 99(2) 4,30(86)
138Xe 100 4,35(86) 100 4,35(87)
139Xe 79(5) 3,43(68) 52(2) 2,26(44)
140Xe 66(9) 2,87(56) 36(2) 1,56(31)
141Xe 17(4) 0,74(15) 7,4(8) 0,32(7)
142Xe 11(3) 0,48(10) 6,4(8) 0,28(6)

89Kr 59(6) 0,24(5)
90Kr 100 0,44(8)
91Kr 96(9) 0,42(8)
92Kr 73(8) 0,30(6)
93Kr 22(6) 0,09(2)

‡´ Î¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢ Kr ¨ •¥ ¤²Ö µ¡µ¨Ì ¢¨¤µ¢ ¤¥²¥´¨Ö, ± ± µÉ´µ-
¸¨É¥²Ó´ÒÌ (¶µ µÉ´µÏ¥´¨Õ ± µ¸±µ²± ³ 90Kr ¨ 138•¥ ¸µµÉ¢¥É¸É¢¥´´µ), É ± ¨  ¡¸µ²ÕÉ´ÒÌ

�¨¸. 2. ‡ ¢¨¸¨³µ¸ÉÓ ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢

µ¸±µ²±µ¢ Kr ¨ •¥ µÉ ¨Ì ³ ¸¸µ¢µ£µ Î¨¸² : � Å
¸¶µ´É ´´µ¥ ¤¥²¥´¨¥; � Å ËµÉµ¤¥²¥´¨¥

(¶µ µÉ´µÏ¥´¨Õ ± Î¨¸²Ê  ±Éµ¢ ¤¥²¥´¨Ö),
¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 2. „²Ö µ¶·¥¤¥²¥´¨Ö
 ¡¸µ²ÕÉ´ÒÌ ¢ÒÌµ¤µ¢ ¨¸¶µ²Ó§µ¢ ²¨¸Ó ¶·¨-
¢¥¤¥´´Ò¥ ¢ÒÏ¥ ±Ê³Ê²ÖÉ¨¢´Ò¥ ¢ÒÌµ¤Ò ¤²Ö
³ ¸¸µ¢ÒÌ Î¨¸¥² 90 ¨ 138,   ¤µ²¨ Kr ¨ •¥
¢ ´¨Ì ¶·¨´¨³ ²¨¸Ó ¨§¢¥¸É´Ò³¨ ¨§ ¸¨¸É¥³ -
É¨±¨ Å 0,70(15) [11, 12]. ‡ ¢¨¸¨³µ¸ÉÓ ÔÉ¨Ì
¢ÒÌµ¤µ¢ µÉ ³ ¸¸µ¢µ£µ Î¨¸²  µ¸±µ²±  ¶·¥¤-
¸É ¢²¥´  ´  ·¨¸. 2. �ÉÊ § ¢¨¸¨³µ¸ÉÓ µ¡ÒÎ´µ
µ¶¨¸Ò¢ ÕÉ · ¸¶·¥¤¥²¥´¨¥³ ƒ Ê¸¸ :

Y (A) = K exp

[
−

(
Ā − A

)2

2σ2

]
, (2)

£¤¥ Ā Å ¸·¥¤´¥¥ ³ ¸¸µ¢µ¥ Î¨¸²µ; σ Å ¤¨¸-
¶¥·¸¨Ö · ¸¶·¥¤¥²¥´¨Ö; K Å ´µ·³¨·ÊÕÐ¨°
³´µ¦¨É¥²Ó. “± § ´´Ò¥ ¶ · ³¥É·Ò ÔÉµ£µ
· ¸¶·¥¤¥²¥´¨Ö ¤²Ö µ¸±µ²±µ¢ Kr ¨ •¥ ¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 3. „²Ö ¸· ¢´¥´¨Ö ¢ É ¡². 3
É ±¦¥ ¶·¨¢¥¤¥´Ò É¥ ¦¥ ¶ · ³¥É·Ò · ¸¶·¥¤¥²¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢ µ¸±µ²±µ¢ ¶·¨
ËµÉµ¤¥²¥´¨¨ 238U, 237Np ¨ 244Pu [4, 14] ¨ ¤¥²¥´¨¨ 235U É¥¶²µ¢Ò³¨ ´¥°É·µ´ ³¨ [12].

��‘“†„…�ˆ… �…‡“‹œ’�’�‚

ˆ§ É ¡². 3 ³µ¦´µ ¢¨¤¥ÉÓ, ÎÉµ ¶ · ³¥É·Ò ¨§µÉµ¶´µ£µ · ¸¶·¥¤¥²¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢Ò-
Ìµ¤µ¢ µ¸±µ²±µ¢ Kr ¨ •¥ ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨ 248Cm Ê±² ¤Ò¢ ÕÉ¸Ö ¢ ¨§¢¥¸É´ÊÕ
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’ ¡²¨Í  3. � · ³¥É·Ò ¨§µÉµ¶´µ£µ · ¸¶·¥¤¥²¥´¨Ö µ¸±µ²±µ¢ Kr ¨ •¥

�¥ ±Í¨Ö N/Z
Kr Xe

Ā σ Ā σ
248Cm (s. f) 1,583 137,99(19) 1,94(19)∗
248Cm(γ, f) 1,583 90,60(16) 1,48(18) 137,11(14) 1,84(14)∗
244Pu(γ, f) 1,595 139,25(9) 2,12(11) [4]
237Np(γ, f) 1,548 90,30(20) 1,27(12) 136,70(20) 1,27(12) [14]
238U(γ, f ) 1,587 90,92(13) 1,29(11) 139,23(5) 1,60(5) [4]
235U(n, f) 1,565 90,01(10) 1,51(8) 138,42(5) 1,58(5) [12]

∗„ ´´ Ö · ¡µÉ .

¸¨¸É¥³ É¨±Ê [4]: ·µ¸É ¸·¥¤´¥£µ ³ ¸¸µ¢µ£µ Î¨¸²  Ā (¤²Ö •¥) ¨ ¤¨¸¶¥·¸¨¨ · ¸¶·¥¤¥²¥´¨Ö
σ ¸ Ê¢¥²¨Î¥´¨¥³ ´¥°É·µ´´µ£µ ¨§¡ÒÉ±  ¤¥²ÖÐ¥£µ¸Ö Ö¤· . ˆ§ ¸· ¢´¥´¨Ö ¨§µÉµ¶´ÒÌ · ¸-
¶·¥¤¥²¥´¨° ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌµ¤µ¢ ÔÉ¨Ì µ¸±µ²±µ¢ ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨ 248Cm,
  É ±¦¥ ¶·¨¢¥¤¥´´ÒÌ ¢ É ¡². 3 ¶ · ³¥É·µ¢ ÔÉ¨Ì · ¸¶·¥¤¥²¥´¨° ³µ¦´µ ¸¤¥² ÉÓ ·Ö¤ § -
±²ÕÎ¥´¨°.

1. ‘·¥¤´¥¥ ³ ¸¸µ¢µ¥ Î¨¸²µ ¨ ¤¨¸¶¥·¸¨Ö ¸²¥¤ÊÕÉ µÉ³¥Î¥´´µ° · ´¥¥ [4] § ±µ´µ³¥·´µ-
¸É¨: Ā · ¸É¥É ¸ ·µ¸Éµ³ ´¥°É·µ´´µ£µ ¨§¡ÒÉ±  ¤¥²ÖÐ¥£µ¸Ö Ö¤· ,   σ ¶ ¤ ¥É ¸ Ê³¥´ÓÏ¥´¨¥³
¥£µ Z ¨ A.

2. �·¨ ËµÉµ¤¥²¥´¨¨ ¨§µÉµ¶´µ¥ · ¸¶·¥¤¥²¥´¨¥ ¸¤¢¨´ÊÉµ ¢ ¸Éµ·µ´Ê ³¥´ÓÏ¨Ì ³ ¸¸µ¢ÒÌ
Î¨¸¥² ¶µ µÉ´µÏ¥´¨Õ ± ¸¶µ´É ´´µ³Ê ¤¥²¥´¨Õ. � §´¨Í  ¸·¥¤´¨Ì ³ ¸¸µ¢ÒÌ Î¨¸¥² µ¡µ¨Ì
· ¸¶·¥¤¥²¥´¨° ¤²Ö µ¸±µ²±µ¢ •¥ ¸µ¸É ¢²Ö¥É ∆Ā = 0, 88(20), ÎÉµ ³¥´ÓÏ¥ ·µ¸É  ¸·¥¤´¥£µ
Î¨¸²  ¨¸¶ÊÐ¥´´ÒÌ ´¥°É·µ´µ¢ ¶·¨ Ê¢¥²¨Î¥´¨¨ Ô´¥·£¨¨ ¢µ§¡Ê¦¤¥´¨Ö µÉ 0 (¸¶µ´É ´´µ¥
¤¥²¥´¨¥) ¤µ 12,5 ŒÔ‚ (ËµÉµ¤¥²¥´¨¥) Å 1,40(8). �Î¥¢¨¤´µ, · §´µ¸ÉÓ ÔÉ¨Ì Î¨¸¥² Å
0,52(28) Å µ¡Ê¸²µ¢²¥´  Ô³¨¸¸¨¥° ´¥°É·µ´µ¢ ¨§ ¸µµÉ¢¥É¸É¢ÊÕÐ¥£µ ²¥£±µ£µ µ¸±µ²±  (¨§µ-
Éµ¶  Œµ).

3. � ¡²Õ¤ ÕÉ¸Ö µÉ±²µ´¥´¨Ö µÉ £ Ê¸¸µ¢µ£µ · ¸¶·¥¤¥²¥´¨Ö ´  ¥£µ ±· ÖÌ: ¶µ´¨¦¥´´Ò°
¢ÒÌµ¤ µ¸±µ²±µ¢ ¸ ´¥Î¥É´Ò³ Î¨¸²µ³ ´¥°É·µ´µ¢ ¨ ¶µ¢ÒÏ¥´´Ò° ¸ Î¥É´Ò³.

4. ‘¤¢¨£ § ·Ö¤  µÉ´µ¸¨É¥²Ó´µ ´¥¨¸± ¦¥´´µ£µ § ·Ö¤µ¢µ£µ · ¸¶·¥¤¥²¥´¨Ö ¤²Ö ¨§µÉµ-
¶µ¢ •¥ ¶·¨ ¸¶µ´É ´´µ³ ¨ ËµÉµ¤¥²¥´¨¨ 248Cm ¸µ¸É ¢²Ö¥É ∆Z = 0, 2(1), ÎÉµ ¡²¨§±µ ±
 ´ ²µ£¨Î´Ò³ §´ Î¥´¨Ö³ ¶·¨ ËµÉµ¤¥²¥´¨¨ ¡µ²¥¥ ²¥£±¨Ì Ö¤¥· Th, U, Pu [4].

�µ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶µ§¢µ²ÖÕÉ ¡µ²¥¥ ¤¥É ²Ó´µ µÍ¥´¨ÉÓ ¢²¨Ö´¨¥ Ô´¥·£¨¨ ¢µ§¡Ê¦-
¤¥´¨Ö ¨ ´Ê±²µ´´µ£µ ¸µ¸É ¢  ¤¥²ÖÐ¥£µ¸Ö Ö¤·  ´  Ëµ·³¨·µ¢ ´¨¥ µ¸±µ²±µ¢.

�² £µ¤ ·´µ¸É¨. �¢Éµ·Ò ¢Ò· ¦ ÕÉ ¡² £µ¤ ·´µ¸ÉÓ Œ. ƒ. ˆÉ±¨¸Ê, 	. –. �£ ´¥¸Ö´Ê ¨
‘. �. „³¨É·¨¥¢Ê §  ¶µ¸ÉµÖ´´Ò° ¨´É¥·¥¸ ¨ ¶µ¤¤¥·¦±Ê · ¡µÉÒ, ƒ. ‚. 
Ê±² ´µ¢Ê §  ¨§£µÉµ-
¢²¥´¨¥ ³¨Ï¥´¨ ¨ �. ƒ. 
¥²µ¢Ê §  ¶·µ¢¥¤¥´¨¥ µ¡²ÊÎ¥´¨° ´  ³¨±·µÉ·µ´¥. � ¡µÉ  ¢Ò¶µ²´¥´ 
¶·¨ ¶µ¤¤¥·¦±¥ �””ˆ (£· ´É º 01-02-97038) ¨ ˆ�’�‘ (£· ´É º 2000-00463).
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