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‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¨§³¥·¥´¨Õ ËÊ´±Í¨° ¢μ§¡Ê¦¤¥´¨Ö · §²¨Î-
´ÒÌ ± ´ ²μ¢ ·¥ ±Í¨° ¶·¨ μ¡²ÊÎ¥´¨¨ ³¨Ï¥´¥° ¨§ §μ²μÉ  ¨ ¶² É¨´Ò ¨μ´ ³¨ 3�¥ ¢ Ô´¥·£¥É¨Î¥¸±μ³
¤¨ ¶ §μ´¥ μÉ 10 ¤μ 24,5 ŒÔ‚. �±¸¶¥·¨³¥´ÉÒ ¶·μ¢μ¤¨²¨¸Ó ´  Í¨±²μÉ·μ´¥ “-120Œ ˆ´¸É¨ÉÊÉ 
Ö¤¥·´μ° Ë¨§¨±¨ (�¦¥¦, —¥Ì¨Ö). „²Ö μ¶·¥¤¥²¥´¨Ö ¢ÒÌμ¤  μ¡· §μ¢ ¢Ï¨Ì¸Ö ¢ ·¥§Ê²ÓÉ É¥ Ö¤¥·´ÒÌ
·¥ ±Í¨° ´Ê±²¨¤μ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó  ±É¨¢ Í¨μ´´ Ö ³¥Éμ¤¨± . �μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥  ´ ²¨§¨·μ¢ ²¨¸Ó
¸ ¶μ³μÐÓÕ ³μ¤¥²¥°, μ¸´μ¢ ´´ÒÌ ´  ¸É É¨¸É¨Î¥¸±¨Ì · ¸Î¥É Ì, ¨ ¸· ¢´¨¢ ²¨¸Ó ¸  ´ ²μ£¨Î´Ò³¨
·¥§Ê²ÓÉ É ³¨ ¤²Ö ¤·Ê£¨Ì ²¥£±¨Ì ¸É ¡¨²Ó´ÒÌ Î ¸É¨Í. �¥ ±Í¨¨ ¶¥·¥¤ Î¨, ¨³¥ÕÐ¨¥ ¶μ²μ¦¨É¥²Ó´Ò¥
§´ Î¥´¨Ö Q, ¶·μÉ¥± ÕÉ ¸ μÉ´μ¸¨É¥²Ó´μ ¢Ò¸μ±¨³¨ ¸¥Î¥´¨Ö³¨ ¶·¨ Ô´¥·£¨ÖÌ ´¨¦¥ ±Ê²μ´μ¢¸±μ£μ ¡ -
·Ó¥· . �É¨ ¸¥Î¥´¨Ö · ¸ÉÊÉ ¸ Ê¢¥²¨Î¥´¨¥³ Ô´¥·£¨¨ 3He. ‚ ¸²ÊÎ ¥ § Ì¢ É  Ö¤·μ³ 3�¥ ´¥°É·μ´  ¸
Ö¤· -³¨Ï¥´¨ ¸¥Î¥´¨¥ ·¥ ±Í¨¨ ¤μ¸É¨£ ¥É ³ ±¸¨³Ê³  ¶· ±É¨Î¥¸±¨ ´  ±Ê²μ´μ¢¸±μ³ ¡ ·Ó¥·¥ ·¥ ±Í¨¨.

In the experiments performed by accelerated ion 3He-beam irradiation of gold and platinum targets
on cyclotron U-120M of the Institute of Nuclear Physics of the Czech Academy of Sciences, Rez, were
investigated reactions of complete and incomplete fusion, and nucleon transfer reactions at 3He energy
range from 10 to 24.5 MeV. To determine the yield of the nuclides resulting from nuclear reaction the
activation technique has been used. The obtained data were analyzed using models based on statistical
calculations and compared with similar results for other light stable particles. Transfer reaction with
a positive Q values have relatively high cross-section in the energy range below the Coulomb barrier.
These cross sections continue to grow with increasing 3He energy, and in case of capture of neutron
from target nucleus by a nucleus of 3He, the excitation functions of these reactions reach their maximum
almost at the Coulomb barrier of the reactions.
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„²Ö ·¥ ±Í¨° ¸ £ ²μ¨¤ ²Ó´Ò³¨ Ö¤· ³¨ (6�¥, 8�¥ ¨ ¤·.) ¨ ¸μ ¸² ¡μ¸¢Ö§ ´´Ò³¨ ±² -
¸É¥·´Ò³¨ Ö¤· ³¨ (d, 6Li, 7Li ¨ ¤·.), ¨³¥ÕÐ¨³¨ ´¨§±¨¥ ¶μ·μ£¨ · §¢ ² , ¢ ¶μ¤¡ ·Ó¥·´μ°
μ¡² ¸É¨ Ô´¥·£¨° ´ ¡²Õ¤ ÕÉ¸Ö §´ Î¨É¥²Ó´Ò¥ ¢ÒÌμ¤Ò ¶·μ¤Ê±Éμ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¶μ²´μ£μ
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¸²¨Ö´¨Ö ¨ ¶¥·¥¤ Î¨ Ö¤·Ê ³¨Ï¥´¨ £ ²μ ¨²¨ ±² ¸É¥·μ¢. ‚ ¡μ²ÓÏ¨´¸É¢¥ ¸²ÊÎ ¥¢ ¸¥Î¥´¨Ö
·¥ ±Í¨° ¶¥·¥¤ Î¨ ¤μ¸É¨£ ÕÉ ¸¢μ¥£μ ³ ±¸¨³ ²Ó´μ£μ §´ Î¥´¨Ö ¶·¨ Ô´¥·£¨¨, ¡²¨§±μ° ± ±Ê-
²μ´μ¢¸±μ³Ê ¡ ·Ó¥·Ê ·¥ ±Í¨° [1, 2]. ‚μ§´¨± ¥É ¢μ¶·μ¸, ¸¢Ö§ ´Ò ²¨ É ±¨¥ μ¸μ¡¥´´μ¸É¨
¶·μÉ¥± ´¨Ö · §²¨Î´ÒÌ ± ´ ²μ¢ ·¥ ±Í¨° ¸ ²¥£±¨³¨ Ö¤· ³¨ Éμ²Ó±μ ¸ ¶μ²μ¦¨É¥²Ó´Ò³ §´ -
Î¥´¨¥³ Q ·¥ ±Í¨¨ ¨²¨ μ´¨ μ¡ÑÖ¸´ÖÕÉ¸Ö ¤·Ê£¨³¨ Ë ±Éμ· ³¨, ´ ¶·¨³¥· ¸É·Ê±ÉÊ·´Ò³¨
μ¸μ¡¥´´μ¸ÉÖ³¨ ¡μ³¡ ·¤¨·ÊÕÐ¨Ì Î ¸É¨Í.

‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¨´É¥·¥¸ ¶·¥¤¸É ¢²ÖÕÉ ·¥ ±Í¨¨ ¸μ ¸É ¡¨²Ó´Ò³ Ö¤·μ³ 3He, ±μÉμ·μ¥
¨³¥¥É ³ ²ÊÕ Ô´¥·£¨Õ ¸¢Ö§¨ 7,718 ŒÔ‚ (2,572 ŒÔ‚/´Ê±²μ´). ˆ§-§  μÉ´μ¸¨É¥²Ó´μ ´¥¡μ²Ó-
Ïμ° Ô´¥·£¨¨ μÉ¤¥²¥´¨Ö ¶·μÉμ´  ¢ Ö¤·¥ 3He (Sp = 5,49 ŒÔ‚), ´¨§±μ° Ô´¥·£¨¨ μÉ¤¥²¥´¨Ö
¤¢ÊÌ ¶·μÉμ´μ¢ S2p = 7,71 ŒÔ‚ ·¥ ±Í¨¨ ´  ¶ÊÎ± Ì 3�¥ ¤μ²¦´Ò ¶·¨¢μ¤¨ÉÓ ± ¡μ²ÓÏ¥°
Ô´¥·£¨¨ ¢μ§¡Ê¦¤¥´¨Ö μ¡· §ÊÕÐ¨Ì¸Ö ¶·μ¤Ê±Éμ¢ ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ¶μ ¸· ¢´¥-
´¨Õ ¸ ·¥ ±Í¨Ö³¨ ´  ¶ÊÎ±¥ α-Î ¸É¨Í ¶·¨ ¡²¨§±μ° Ô´¥·£¨¨. Œ ² Ö Ô´¥·£¨Ö ¸¢Ö§¨ ´Ê±²μ´μ¢
¢ ÔÉμ³ Ö¤·¥ ¤μ²¦´  ¶·¨¢μ¤¨ÉÓ ± Ê¢¥²¨Î¥´¨Õ ¢±² ¤  ¶·Ö³ÒÌ ·¥ ±Í¨°, É ±¨Ì ± ± ·¥ ±Í¨¨
· §¢ ²  Ö¤· -¸´ ·Ö¤ , ¸·Ò¢  ¨ § Ì¢ É , Ê¦¥ ¶·¨ Ô´¥·£¨¨ ¡μ³¡ ·¤¨·ÊÕÐ¨Ì Î ¸É¨Í ¢¡²¨§¨
±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥· . ‚ ¶·μ¢¥¤¥´´ÒÌ · ´¥¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨ÖÌ ´  ¶ÊÎ-
± Ì 3�¥ ¨§³¥·Ö²¨¸Ó ²¨ÏÓ ¸¥Î¥´¨Ö ·¥ ±Í¨° ¸²¨Ö´¨Ö ¢ μ¡² ¸É¨ Ô´¥·£¨° ¢ÒÏ¥ ±Ê²μ´μ¢¸±μ£μ
¡ ·Ó¥·  ·¥ ±Í¨° [3, 4].

ˆ¸¸²¥¤μ¢ ´¨Ö Ô´¥·£¥É¨Î¥¸±¨Ì § ¢¨¸¨³μ¸É¥° ¸¥Î¥´¨° É ±¨Ì ·¥ ±Í¨° ¸ ²¥£±¨³¨ ¸² -
¡μ¸¢Ö§ ´´Ò³¨ Ö¤· ³¨ ¶·¥¤¸É ¢²ÖÕÉ ¨´É¥·¥¸ ¤²Ö  ¸É·μË¨§¨±¨ ¶·¨ · ¸Î¥É Ì ¸Í¥´ ·¨¥¢
´Ê±²¥μ¸¨´É¥§  ¢ μ¡² ¸É¨ ²¥£±¨Ì Ö¤¥·. „²Ö ÔÉμ£μ ´¥μ¡Ìμ¤¨³μ §´ ÉÓ ¸¥Î¥´¨Ö · §²¨Î´ÒÌ
± ´ ²μ¢ ·¥ ±Í¨°. ‹Õ¡ Ö ¨´Ëμ·³ Í¨Ö μ¡ Ê¸¨²¥´¨¨ ¨²¨ ¶μ¤ ¢²¥´¨¨ ¶μ¤¡ ·Ó¥·´ÒÌ ¶·μ-
Í¥¸¸μ¢ ¢ ·¥ ±Í¨ÖÌ ¸ ²¥£±¨³¨ Ö¤· ³¨ ³μ¦¥É ¸¥·Ó¥§´μ ¨§³¥´¨ÉÓ ´ Ï¥ ¶·¥¤¸É ¢²¥´¨¥ μ
¸Í¥´ ·¨¨ ´Ê±²¥μ¸¨´É¥§ .

–¥²ÓÕ ´ ¸ÉμÖÐ¥° · ¡μÉÒ Ö¢²Ö¥É¸Ö ¨§ÊÎ¥´¨¥ ³¥Ì ´¨§³  · §²¨Î´ÒÌ ± ´ ²μ¢ ·¥ ±Í¨°
´  ¶ÊÎ± Ì 3�¥ ¶·¨ Ô´¥·£¨¨ ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ·¥ ±Í¨° ´  ÉÖ¦¥²ÒÌ Ö¤· Ì
(¶² É¨´  ¨ §μ²μÉμ).

1. ��ˆ‘��ˆ… �Š‘�…�ˆŒ…�’�

�±¸¶¥·¨³¥´ÉÒ ¡Ò²¨ ¢Ò¶μ²´¥´Ò ´  ¢Ò¢¥¤¥´´μ³ ¶ÊÎ±¥ 3�¥ ¸ Ô´¥·£¨¥° 24,5 ŒÔ‚ Í¨-
±²μÉ·μ´  “-120Œ ˆ´¸É¨ÉÊÉ  Ö¤¥·´μ° Ë¨§¨±¨ �� —¥Ï¸±μ° �¥¸¶Ê¡²¨±¨ ¢ �¦¥¦¥ ¸ ¨¸-
¶μ²Ó§μ¢ ´¨¥³  ±É¨¢ Í¨μ´´μ° ³¥Éμ¤¨±¨. „¥É ²¨ Ô±¸¶¥·¨³¥´É  ¶μ¤·μ¡´μ μ¶¨¸ ´Ò ¢ · ¡μ-
É Ì [5, 6]. “¸±μ·¥´´Ò° ¶ÊÎμ± 3He ¡Ò² ¸Ëμ±Ê¸¨·μ¢ ´ ¤μ · §³¥·  5 × 5 ³³. �´¥·£¨Ö
3�¥ μ¶·¥¤¥²Ö² ¸Ó ¨¸Ìμ¤Ö ¨§ ¦¥¸É±μ¸É¨ ³ £´¨É´μ£μ  ´ ²¨§ Éμ· , Ô´¥·£¥É¨Î¥¸±¨° · §-
¡·μ¸ ¶ÊÎ±  ¡Ò² μ¶·¥¤¥²¥´ ∼ 200 ±Ô‚. �´¥·£¨Ö 3He ¡Ò²  É ±¦¥ ¨§³¥·¥´  ¶μ Ê¶·Ê-
£μ³Ê ¶¨±Ê ÔÉ¨Ì · ¸¸¥Ö´´ÒÌ Î ¸É¨Í ´  Éμ´±μ° ³¨Ï¥´¨ Au ¸ ¶μ³μÐÓÕ ¶μ²Ê¶·μ¢μ¤´¨-
±μ¢ÒÌ Si-¤¥É¥±Éμ·μ¢, ¶μ¤É¢¥·¤¨¢Ï¨Ì §´ Î¥´¨¥ Ô´¥·£¨¨ 3He, · ¢´μ° (24,5 ± 0,1) ŒÔ‚.
�  ¶ÊÉ¨ ¶ÊÎ±  3�¥ ¢ Í¥´É·¥ ·¥ ±Í¨μ´´μ° ± ³¥·Ò ¡Ò²  Ê¸É ´μ¢²¥´  ¸¡μ·±  ³¨Ï¥-
´¥°, ¸μ¸ÉμÖÐ Ö ¨§ ¸¥³¨ §μ²μÉÒÌ Ëμ²Ó£ · §²¨Î´μ° Éμ²Ð¨´Ò (4 ¨ 6,4 ³±³) ¸ Î¨¸Éμ-
Éμ° ´¥ ÌÊ¦¥ 99 % ¨ Î¥ÉÒ·¥Ì Ëμ²Ó£ ¥¸É¥¸É¢¥´´μ° ¶² É¨´Ò Éμ²Ð¨´μ° 3 ³±³ (Î¨¸ÉμÉ 
´¥ ÌÊ¦¥ 99 %). ‚ ¸¡μ·±¥ ¡Ò²¨ É ±¦¥ · §³¥Ð¥´Ò É·¨ ³¨Ï¥´¨ ¨§ 194Pt (μ¡μ£ Ð¥´¨¥
¡μ²¥¥ 80%) · §²¨Î´μ° Éμ²Ð¨´Ò μÉ 0,25 ¤μ 0,73 ³£/¸³2. 194Pt ¡Ò²  ´ ´¥¸¥´  Ô²¥±-
É·μ²¨É¨Î¥¸±¨³ ³¥Éμ¤μ³ ´  É¨É ´μ¢Ò¥ Ëμ²Ó£¨ Éμ²Ð¨´μ° 2,1 ³±³. ’¨É ´μ¢Ò¥ Ëμ²Ó£¨
¨¸¶μ²Ó§μ¢ ²¨¸Ó É ±¦¥ ¤²Ö ³μ´¨Éμ·´μ° ·¥ ±Í¨¨ ´  3�¥ Å ¥¸ÉTi(3�¥, x)48V [7] Å ¸ ·¥-
±μ³¥´¤μ¢ ´´Ò³¨ Œ�ƒ�’� ¤ ´´Ò³¨ ¶μ ¸¥Î¥´¨Ö³ μ¡· §μ¢ ´¨Ö 48V. Œ¥¦¤Ê ³¨Ï¥´Ö³¨
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¤²Ö ¸¡·μ¸  Ô´¥·£¨¨ 3�¥ Ê¸É ´ ¢²¨¢ ²¨¸Ó Al-Ëμ²Ó£¨ · §²¨Î´μ° Éμ²Ð¨´Ò μÉ 5,1 ¤μ 7 ³±³.
’μ± ¶ÊÎ±  3�¥ ¨§³¥·Ö²¸Ö ¶μ ¸μ¡· ´´μ³Ê μÉ ¶·μÏ¥¤Ï¨Ì Î ¸É¨Í Ô²¥±É·¨Î¥¸±μ³Ê § ·Ö¤Ê
¢ Í¨²¨´¤·¥ ” · ¤¥Ö, Ê¸É ´μ¢²¥´´μ³ ´  ¶ÊÉ¨ ¶ÊÎ±  ¶μ¸²¥ ³¨Ï¥´¥°. ‚ ÔÉμ³ Ô±¸¶¥·¨-
³¥´É¥ ³Ò μ£· ´¨Î¨²¨¸Ó μÉ´μ¸¨É¥²Ó´μ ´¨§±μ° ¨´É¥´¸¨¢´μ¸ÉÓÕ 3�¥ (μ±μ²μ 5 ´�), ÎÉμ
¶μ§¢μ²¨²μ ¶· ±É¨Î¥¸±¨ ¸· §Ê ¶μ¸²¥ ¨§¢²¥Î¥´¨Ö ³¨Ï¥´¥° ¨§ ·¥ ±Í¨μ´´μ° ± ³¥·Ò ´ -
Î ÉÓ ¨§³¥·¥´¨Ö ´ ¢¥¤¥´´μ° ¢ ´¨Ì  ±É¨¢´μ¸É¨. –¨±² μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¥° ¤²¨²¸Ö 8 Î.
‚ ¤ ´´μ° ¸¡μ·±¥ ³¨Ï¥´¥° ¶·μ¨¸Ìμ¤¨²μ ¶μ£²μÐ¥´¨¥ Ô´¥·£¨¨ 3He ¸ 24,5 ¤μ 10,5 ŒÔ‚.
�μ¸²¥ μ±μ´Î ´¨Ö μ¡²ÊÎ¥´¨Ö ¸¡μ·±  ¡Ò²  · §μ¡· ´ , ¨ ¢μ ¢¸¥Ì ³¨Ï¥´ÖÌ ¨§ 197Au, ¥¸ÉPt,
194Pt ¨ ¢ Ti-¶μ¤²μ¦±¥ ¡Ò²  ¨§³¥·¥´  ´ ¢¥¤¥´´ Ö  ±É¨¢´μ¸ÉÓ. �¥·¢Ò¥ ¨§³¥·¥´¨Ö ´ -
¢¥¤¥´´μ° ¢ ³¨Ï¥´ÖÌ γ- ±É¨¢´μ¸É¨ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¸¶Ê¸ÉÖ 30 ³¨´ ¶μ¸²¥ μ±μ´Î ´¨Ö
μ¡²ÊÎ¥´¨Ö. ‚¸¥ ¨§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ´  HPGe-¤¥É¥±Éμ·¥ ¸ 50 %-° ÔËË¥±É¨¢´μ¸ÉÓÕ
μÉ´μ¸¨É¥²Ó´μ NaI (3′′ × 3′′) ¨ FWHM 1,8 ±Ô‚ ¤²Ö Ô´¥·£¨¨ γ-±¢ ´Éμ¢ 1,3 MÔ‚. ˆ¤¥´-
É¨Ë¨± Í¨Ö μ¡· §μ¢ ¢Ï¨Ì¸Ö ¢ ·¥ ±Í¨ÖÌ ´Ê±²¨¤μ¢ ¡Ò²  ¶·μ¢¥¤¥´  ¸ ÊÎ¥Éμ³ Ô´¥·£¨¨
γ-· ¸¶ ¤  ¨ ¢·¥³¥´¨ ¦¨§´¨ ÔÉ¨Ì ´Ê±²¨¤μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ö¤¥·´ÒÌ ¤ ´´ÒÌ,
¸μ¡· ´´ÒÌ ¢ [7].

‚ É ¡². 1 ¶·¨¢¥¤¥´Ò §´ Î¥´¨Ö Ô´¥·£¨¨ ¨ ¨´É¥´¸¨¢´μ¸É¨ γ-¶¥·¥Ìμ¤μ¢,   É ±¦¥ ¶¥·¨μ¤μ¢
¶μ²Ê· ¸¶ ¤  ¨§μÉμ¶μ¢ Au, Pt, Tl ¨ Hg, ´¥μ¡Ìμ¤¨³ÒÌ ¤²Ö ¨Ì ¨¤¥´É¨Ë¨± Í¨¨ ¨ μ¶·¥¤¥²¥-

’ ¡²¨Í  1. • · ±É¥·¨¸É¨±  · ¸¶ ¤  ¨¸¸²¥¤Ê¥³ÒÌ ¨§μÉμ¶μ¢

�·μ¤Ê±É �¥·¨μ¤
Eγ , ±Ô‚ Iγ , %

· ¸¶ ¤  ¶μ²Ê· ¸¶ ¤  T1/2

195gHg 9,9 Î
779,8 7
585,13 1,99

195mHg 1,73 ¸ÊÉ
560,27 7
261,75 30,9

197gHg 2,67 ¸ÊÉ 191,4 0,63
197mHg 23,8 Î 134 33

194gAu 1,58 ¸ÊÉ
293,55 10,4
328,46 61

196gAu 6,18 ¸ÊÉ
332,98 22,9
355,68 8,7

198gAu 2,70 ¸ÊÉ 411,8 96
198mAu 2,27 ¸ÊÉ 180,31 50

198gTl 5,3 Î
1200,6 0,6
1420,6 0,5

198mTl 1,87 Î
587,2 52
226,2 5,4
489,6 4,5

197Tl 2,84 Î
577,97 4,5
857,18 2,07

48V 15,97 ¸ÊÉ
944,10 7,76
983,52 99,98
1312,10 97,5
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´¨Ö ¢ÒÌμ¤μ¢. ‘·¥¤´ÖÖ Ô´¥·£¨Ö ¶ ¤ ÕÐ¨Ì ´  ± ¦¤ÊÕ ³¨Ï¥´Ó 3He-Î ¸É¨Í, ¶μÉ¥·¨ Ô´¥·-
£¨¨ 3He ¨ ¸É· ££²¨´£ ¢ ± ¦¤μ° ¨§ ³¨Ï¥´¥° ¡Ò²¨ · ¸¸Î¨É ´Ò ¸ ¶μ³μÐÓÕ ±μ¤  SRIM [8]
¨ ¶·μ£· ³³Ò LISE++ [9]. � ¸Î¥É ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö ¶·μ¤Ê±Éμ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨° Å
¨§μÉμ¶μ¢ Au, Pt, Tl ¨ Hg Å ¢Ò¶μ²´Ö²¸Ö ¶μ ³¥Éμ¤¨±¥, μ¶¨¸ ´´μ° ¢ · ¡μÉ Ì [5, 6].

�  ·¨¸. 1 ¶·¥¤¸É ¢²¥´Ò Ô´¥·£¥É¨Î¥¸±¨¥ γ-¸¶¥±É·Ò, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¨§³¥·¥´¨¨ ´ ¢¥-
¤¥´´μ°  ±É¨¢´μ¸É¨ ¢ ³¨Ï¥´ÖÌ ¨§ ¶² É¨´Ò ¨ §μ²μÉ , μ¡²ÊÎ¥´´ÒÌ ¨μ´ ³¨ 3He

‚ É ¡². 2 ¶·¨¢¥¤¥´Ò ¢μ§³μ¦´Ò¥ ± ´ ²Ò ·¥ ±Í¨°, ¢ ±μÉμ·ÒÌ ³μ£²¨ μ¡· §μ¢ ÉÓ¸Ö ¨¤¥´-
É¨Ë¨Í¨·μ¢ ´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É Ì · ¤¨μ ±É¨¢´Ò¥ ´Ê±²¨¤Ò.

�¨¸. 1. • · ±É¥·´Ò¥ Ô´¥·£¥É¨Î¥¸±¨¥ γ-¸¶¥±É·Ò, ¶μ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É Ì ¸ 3He ´  ³¨Ï¥´ÖÌ

¨§ §μ²μÉ  ¨ ¶² É¨´Ò:  ) 197Au; ¡) 194Pt

’ ¡²¨Í  2. ‚μ§³μ¦´Ò¥ ± ´ ²Ò ·¥ ±Í¨°, ¶·¨¢μ¤ÖÐ¨¥ ± μ¡· §μ¢ ´¨Õ ¨¸¸²¥¤Ê¥³ÒÌ ¨§μÉμ¶μ¢

�¥ ±Í¨Ö Q, ±Ô‚ T¶μ·, ±Ô‚
194Pt (3He, t) 194Au Ä2519,7 2558,76
194Pt (3He, dn) 194Au Ä8776,9 8912,94
194Pt (3He, p2n) 194Au Ä11001,4 11171,9
194Pt (3He, p) 196Au 4019 0
194Pt (3He, 2n) 195Hg Ä4974,5 5051,6
197Au (3He, 2p) 198Au Ä1205 1223,3
197Au (3He, α) 196Au 12505 0
197Au (3He, 2d) 196Au Ä11341,3 11513,69
197Au (3He, npd) 196Au Ä13565,87 13772,07
197Au (3He, pt) 196Au Ä7308,64 7419,73
197Au (3He, n 3He) 196Au Ä8072,39 8159,09
197Au (3He, 2p2n) 196Au Ä15790 16030
197Au (3He, t) 197Hg Ä618,7 628,1
197Au (3He, nd) 197Hg Ä6875,94 6980,45
197Au (3He, p2n) 197Hg Ä9100,5 9238,8
197Au (3He, 2n) 198Tl Ä4858 4931,8
197Au (3He, 3n) 197Tl Ä12082 12265,6
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�¥ ±Í¨Ö ¥¸ÉPt + 3He. �  ¶ÊÎ±¥ 3�¥ ¸ Ô´¥·£¨¥° 24,5 ŒÔ‚ ¨ ³¨Ï¥´ÖÌ ¨§ ¥¸É¥¸É¢¥´´μ°
¸³¥¸¨ ¨§μÉμ¶μ¢ Pt ¡Ò²¨ ¨§³¥·¥´Ò ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 198Au, 196Au, 194Au,
195Hg. �μ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É¥ ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ÔÉ¨Ì ¨§μÉμ¶μ¢ ¡Ò²¨ ¸· ¢´¥´Ò
¸ μ¶Ê¡²¨±μ¢ ´´Ò³¨ · ´¥¥ ¤ ´´Ò³¨ ¤²Ö ¸¥Î¥´¨° ÔÉ¨Ì ·¥ ±Í¨°, ±μÉμ·Ò¥ ¡Ò²¨ ¨§³¥·¥´Ò
¤²Ö ¡μ²¥¥ ¢Ò¸μ±μ° Ô´¥·£¨¨, ´ Î¨´ Ö ¸ 18,5 ŒÔ‚ [3]. �  ·¨¸. 2 ¶·¨¢¥¤¥´Ò ËÊ´±Í¨¨
¢μ§¡Ê¦¤¥´¨Ö ¤²Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 198Au, 196Au, 195Hg ¢ ·¥ ±Í¨¨ 3�¥ + ¥¸ÉPt.

ˆ§³¥·¥´´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨° ¸ ¶ÊÎ±μ³ 3�¥ ´  ¥¸É¥¸É¢¥´´μ° ¸³¥¸¨ ¨§μÉμ¶μ¢ Pt, ¸μ-
¤¥·¦ Ð¥° 192Pt Å 0,8 %, 194Pt Å 32,9%, 195Pt Å 33,8 %, 196Pt Å 25,3 %, 198Pt Å 7,2 %,
´ Ìμ¤ÖÉ¸Ö ¢ Ìμ·μÏ¥³ ¸μ£² ¸¨¨ ¸ μ¶Ê¡²¨±μ¢ ´´Ò³¨ · ´¥¥ ¤ ´´Ò³¨ ¶·¨ ¡μ²ÓÏ¨Ì Ô´¥·-
£¨ÖÌ [3]. � Ï¨ ¨§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ¢ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ Ô´¥·£¨°, ¢ Éμ³ Î¨¸²¥
¨ ¶·¨ Ô´¥·£¨ÖÌ ´¨¦¥ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥· . „ ´´Ò¥ ¤²Ö ÔÉ¨Ì Ô´¥·£¨° ¡Ò²¨ ¶μ²ÊÎ¥´Ò
¢¶¥·¢Ò¥. �¥μ¡Ìμ¤¨³μ É ±¦¥ μÉ³¥É¨ÉÓ, ÎÉμ Ô´¥·£¥É¨Î¥¸± Ö ´¥μ¶·¥¤¥²¥´´μ¸ÉÓ ¢ ´ Ï¨Ì ¨§-
³¥·¥´¨ÖÌ §´ Î¨É¥²Ó´μ ³¥´ÓÏ¥. „²Ö μ¤´μ§´ Î´μ° É· ±Éμ¢±¨ μÉ¤¥²Ó´ÒÌ ± ´ ²μ¢ ·¥ ±Í¨°
´  Pt ¸ μ¡· §μ¢ ´¨¥³ ¨§μÉμ¶μ¢ 194Au, 196Au ¨ 195Hg ´ ³¨ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¨§³¥·¥´¨Ö
¸¥Î¥´¨° ·¥ ±Í¨° ¸ μ¡· §μ¢ ´¨¥³ ÔÉ¨Ì ¨§μÉμ¶μ¢ ´  ³¨Ï¥´¨ ¨§ 194Pt c μ¡μ£ Ð¥´¨¥³ ¡μ-
²¥¥ 80 % [6].

�¨¸. 2. ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢: 196Au ( ), 195Hg (¡), 198Au (¢) ¶·¨
¢§ ¨³μ¤¥°¸É¢¨¨ ¥¸ÉPt ¸ 3�¥ (Bk = 22,14 ŒÔ‚).  , ¡) ’¥³´Ò³¨ §´ Î± ³¨ μ¡μ§´ Î¥´Ò ¤ ´´Ò¥

´ ¸ÉμÖÐ¥° · ¡μÉÒ, ¸¢¥É²Ò³¨ Å · ¡μÉÒ [3]:  ) �, � Å 196mAu; �, © Å 196gAu; ¡) �, � Å
195mHg, �, © Å 195gHg. ¢) „ ´´Ò¥ ´ ¸ÉμÖÐ¥° · ¡μÉÒ: � Å 198mAu; � Å 198gAu; � Å
198(m+g)Au
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�¥ ±Í¨Ö 194Pt + 3He. �  ·¨¸. 3 ¶·¨¢¥¤¥´Ò §´ Î¥´¨Ö ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö 194Au
¢ ·¥ ±Í¨ÖÌ 194Pt(3He, p2n)194Au ¨²¨ 194Pt(3He, t)194Au, 196Au Å ¢ ·¥ ±Í¨¨
194Pt(3He, p)196Au ¨ 195Hg ± ± ¶·μ¤Ê±É  ·¥ ±Í¨¨ 194Pt(3He, 2n)195Hg. „ ´´Ò¥ ¶μ ¸¥-
Î¥´¨Ö³ μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ Au ¨ Hg ¢ ÔÉ¨Ì ·¥ ±Í¨ÖÌ ¶μ²ÊÎ¥´Ò ¢¶¥·¢Ò¥ ¢ ´ ¸ÉμÖÐ¥°
· ¡μÉ¥.

�´ ²¨§ ¢ÒÏ¥Ê± § ´´ÒÌ ·¥ ±Í¨° (¸³. É ¡². 2) ¶μ± §Ò¢ ¥É, ÎÉμ ¤²Ö μ¡· §μ¢ ´¨Ö ¨§μ-
Éμ¶  194Au Ô´¥·£¥É¨Î¥¸±¨ ¢Ò£μ¤´μ° Ö¢²Ö¥É¸Ö ·¥ ±Í¨Ö ¸ ¢Ò²¥Éμ³ É·¨É¨Ö.

„·Ê£μ° ¨§μÉμ¶ §μ²μÉ  Å 196Au, ´ ¡²Õ¤ ¥³Ò° ¸ μÉ´μ¸¨É¥²Ó´μ ³ ²Ò³ ¢ÒÌμ¤μ³, ³μ£
μ¡· §μ¢ ÉÓ¸Ö Éμ²Ó±μ ¢ ·¥ ±Í¨¨ (3He, p).

�  ·¨¸. 3 ´ ´¥¸¥´Ò É ±¦¥ ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢ ¸¥Î¥´¨° ¤²Ö ´ ¨¡μ²¥¥ ¢¥·μÖÉ´ÒÌ ± ´ -
²μ¢ ·¥ ±Í¨° 194Pt+ 3�¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μ¤μ¢ NRV [10] ¨ PACE4 [11]. ‚ ÔÉ¨Ì ±μ¤ Ì
¶·¥¤¶μ² £ ¥É¸Ö, ÎÉμ · ¸¸³μÉ·¥´´Ò¥ ·¥ ±Í¨¨ ¶·μÉ¥± ÕÉ ¸ μ¡· §μ¢ ´¨¥³ ¸μ¸É ¢´μ£μ Ö¤· 
¨ ¶μ¸²¥¤ÊÕÐ¨³ ¨¸¶ ·¥´¨¥³ ´¥°É·μ´μ¢. „²Ö ·¥ ±Í¨° ¸²¨Ö´¨Ö ¢ ¶μ¤¡ ·Ó¥·´μ° μ¡² ¸É¨
Ô´¥·£¨° ¢ PACE4 ´ ³¨ ¨¸¶μ²Ó§μ¢ ²¸Ö Ë¥´μ³¥´μ²μ£¨Î¥¸±¨° ¶μ¤Ìμ¤ ¸ ÊÎ¥Éμ³ ±¢ ´Éμ¢μ-
³¥Ì ´¨Î¥¸±μ° ¢¥·μÖÉ´μ¸É¨ ±μÔËË¨Í¨¥´É  É· ´¸³¨¸¸¨¨, § ¢¨¸ÖÐ¥£μ ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨
Ö¤¥· μÉ Ê£²μ¢μ£μ ³μ³¥´É  ¨ Ô´¥·£¨¨ ¡μ³¡ ·¤¨·ÊÕÐ¨Ì Î ¸É¨Í [12]. ‚ ±μ¤¥ NRV ¤²Ö · ¸-
Î¥Éμ¢ ¸¥Î¥´¨° ¨¸¶μ²Ó§μ¢ ²¸Ö ¶μÉ¥´Í¨ ² ‚Ê¤¸ Ä‘ ±¸μ´ ,   ¢ ¸²ÊÎ ¥ ÊÎ¥É  ¸¢Ö§¨ ± ´ ²μ¢
ÊÎ¨ÉÒ¢ ²μ¸Ó É ±¦¥ ¢μ§¡Ê¦¤¥´¨¥ ´¨§±μ²¥¦ Ð¨Ì ¢· Ð É¥²Ó´ÒÌ ¸μ¸ÉμÖ´¨° ¨ ¤¥Ëμ·³ Í¨Ö

�¨¸. 3. ‘¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 194Au ( ), 196Au (¡), 195Hg (¢) ¤²Ö ¤¢ÊÌ §´ Î¥´¨° Ô´¥·£¨¨
¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ 194Pt ¸ 3�¥ (Bk = 22,18 ŒÔ‚). ‘¶²μÏ´μ° ¨ ÏÉ·¨Ìμ¢μ° ²¨´¨Ö³¨ μ¡μ§´ Î¥´Ò

· ¸Î¥ÉÒ ¶μ NRV ¨ PACE4 ¸μμÉ¢¥É¸É¢¥´´μ
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�¨¸. 4. �¡· §μ¢ ´¨¥ 195m,gHg ¨ ¨§μ³¥·´μ¥ μÉ´μÏ¥´¨¥ ¤²Ö 195Hg ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ 194Pt ¸ 3�¥.
� Å 195mHg(13/2+); � Å 195gHg(1/2−); � Å 195(m+g)Hg; ♦ Å σ(m)/σ(g)

Ö¤¥· [13]. ˆ§ ¸· ¢´¥´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¶μ ¸¥Î¥´¨Ö³ ·¥ ±Í¨° ¸ · ¸Î¥É ³¨
¢¨¤´μ, ÎÉμ ´ ¨²ÊÎÏ¥¥ ¸μ£² ¸¨¥ ´ ¡²Õ¤ ¥É¸Ö Éμ²Ó±μ ¤²Ö ·¥ ±Í¨¨, ¶·¨¢μ¤ÖÐ¥° ± μ¡· -
§μ¢ ´¨Õ ¨§μÉμ¶  195Hg, ¶·μÉ¥± ÕÐ¥° Î¥·¥§ ¸μ¸É ¢´μ¥ Ö¤·μ. „²Ö ¨§μÉμ¶μ¢ §μ²μÉ  Å
194Au ¨ 196Au Å ¨§ ¸· ¢´¥´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¸ · ¸Î¥É ³¨ ¸²¥¤Ê¥É, ÎÉμ μ´¨
¤¥°¸É¢¨É¥²Ó´μ μ¡· §ÊÕÉ¸Ö ¢ ¶·Ö³ÒÌ ·¥ ±Í¨ÖÌ.

‚ ·¥ ±Í¨¨ 3�¥ + 194Pt ¡Ò²¨ ¨§³¥·¥´Ò ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 195Hg ¢ μ¸´μ¢´μ³ ¨ ¨§μ-
³¥·´μ³ ¸μ¸ÉμÖ´¨ÖÌ: 195mHg ¨ 195gHg (·¨¸. 4). �·¨ Ô´¥·£¨¨ 3�¥, ¡²¨§±μ° ± ±Ê²μ´μ¢¸±μ³Ê
¡ ·Ó¥·Ê, ¨§μ³¥·´μ¥ μÉ´μÏ¥´¨¥ ¤²Ö ·¥ ±Í¨¨ 194Pt(3He, 2n)195Hg Ê³¥´ÓÏ ¥É¸Ö ¸ ·μ¸Éμ³
Ô´¥·£¨¨ Å μÉ 2,2 ¤μ 1,7, ÎÉμ, ¢¥·μÖÉ´μ, ¸¢Ö§ ´μ ¸ ±μ´±Ê·¥´Í¨¥° ¶·¨ ÔÉμ° Ô´¥·£¨¨ ¢μ§¡Ê-
¦¤¥´¨Ö ¸²¥¤ÊÕÐ¥£μ ¨¸¶ ·¨É¥²Ó´μ£μ 3n-± ´ ²  Å 194Pt(3�¥, 3n)194Hg.

�¥ ±Í¨Ö 197Au + 3He. �  μ¸´μ¢¥ ¨§³¥·¥´´ÒÌ ¢ÒÌμ¤μ¢ ¨§μÉμ¶μ¢ 198Au, 196Au, 198Tl,
197Tl, 197Hg ¡Ò²¨ μ¶·¥¤¥²¥´Ò ¸¥Î¥´¨Ö ¨Ì μ¡· §μ¢ ´¨Ö ¨ ¶μ¸É·μ¥´Ò ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥-
´¨Ö. �´¥·£¥É¨Î¥¸±¨ ¢Ò£μ¤´Ò³¨ ·¥ ±Í¨Ö³¨ ¤²Ö μ¡· §μ¢ ´¨Ö ÔÉ¨Ì ¨§μÉμ¶μ¢ (¸³. É ¡². 2)
Ö¢²ÖÕÉ¸Ö 197Au(3He, 2n)198Tl, 197Au(3He, 3n)197Tl, 197Au(3He, 2p)198Au, 197Au(3He,
α)196Au ¨ 197Au(3He, t)197Hg.

�  ·¨¸. 5 ¶·¨¢¥¤¥´Ò ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 198Tl, 197Tl ¢
·¥ ±Í¨¨ ¸²¨Ö´¨Ö 197Au + 3�¥. „²Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶  198Tl ËÊ´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¨§³¥-
·¥´  ¢¶¥·¢Ò¥. �  ·¨¸. 5 ¶·¨¢¥¤¥´Ò É ±¦¥ ¤ ´´Ò¥ ¤·Ê£¨Ì Ô±¸¶¥·¨³¥´Éμ¢, μ¶Ê¡²¨±μ¢ ´´Ò¥
¢ [14, 15].

�·¥¤¸É ¢²¥´´Ò¥ ´  £· Ë¨± Ì · ¸Î¥ÉÒ, ¢Ò¶μ²´¥´´Ò¥ ¶·¨ ¶μ³μÐ¨ ±μ¤μ¢ NRV ¨ PACE4,
´¥ ¸μ¢¶ ¤ ÕÉ ¤·Ê£ ¸ ¤·Ê£μ³ ¨ ¶μ-· §´μ³Ê μ¶¨¸Ò¢ ÕÉ ¶μ¤¡ ·Ó¥·´ÊÕ μ¡² ¸ÉÓ, É¥³ ´¥ ³¥-
´¥¥ μ´¨ ¤ ÕÉ ¡²¨§±¨¥ ¶μ §´ Î¥´¨Õ ³ ±¸¨³ ²Ó´Ò¥ §´ Î¥´¨Ö ¸¥Î¥´¨° ¤²Ö ¨¸¶ ·¨É¥²Ó´ÒÌ
xn-± ´ ²μ¢.

�  ·¨¸. 6 ¶μ± § ´Ò ¨§³¥·¥´´Ò¥ ¸Ê³³ ·´Ò¥ §´ Î¥´¨Ö ¸¥Î¥´¨° 2n + 3n ¨¸¶ ·¨É¥²Ó´ÒÌ
± ´ ²μ¢ ·¥ ±Í¨° (¸³. ·¨¸. 5) ¢ ¸· ¢´¥´¨¨ ¸ Ê± § ´´Ò³¨ · ¸Î¥É´Ò³¨ §´ Î¥´¨Ö³¨ ± ±
ËÊ´±Í¨Ö Ô´¥·£¨¨ 3�¥.

ˆ§ ·¨¸. 6 ¢¨¤´μ, ÎÉμ ´¨ μ¤¨´ · ¸Î¥É, §  ¨¸±²ÕÎ¥´¨¥³ PACE4, ´¥ ¢μ¸¶·μ¨§¢μ¤¨É
¤μ¸É ÉμÎ´μ ´ ¤¥¦´μ ¶μ²ÊÎ¥´´Ò¥ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¶μ ¸Ê³³ ·´Ò³ ¸¥Î¥´¨Ö³
·¥ ±Í¨° ¸²¨Ö´¨Ö c 3�¥. �μÔÉμ³Ê ³Ò ´¥ ³μ¦¥³ £μ¢μ·¨ÉÓ μ ± ±¨Ì-²¨¡μ μ¸μ¡¥´´μ¸ÉÖÌ
¶μ¤¡ ·Ó¥·´μ£μ ¸²¨Ö´¨Ö ¢ ÔÉ¨Ì ·¥ ±Í¨ÖÌ. ‚μ ¢¸Ö±μ³ ¸²ÊÎ ¥, ¨§ ÔÉμ£μ ¸· ¢´¥´¨Ö ³μ¦´μ
§ ±²ÕÎ¨ÉÓ, ÎÉμ ¢ ·¥ ±Í¨ÖÌ ¸²¨Ö´¨Ö ¸ 3He ´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ÊÎ¨ÉÒ¢ ÉÓ ¸¢Ö§Ó ± ´ ²μ¢.
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�¨¸. 5. ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ É ²²¨Ö: 198Tl ( ) ¨ 197Tl (¡) ¢ ·¥ ±Í¨ÖÌ

¸²¨Ö´¨Ö 197Au ¨ 3�¥ (Bk = 22,38 ŒÔ‚). ‘¶²μÏ´μ° ¨ ÏÉ·¨Ìμ¢μ° ±·¨¢Ò³¨ μ¡μ§´ Î¥´Ò · ¸Î¥ÉÒ
¶μ NRV ¨ PACE4 ¸μμÉ¢¥É¸É¢¥´´μ. �Ê´±É¨·´μ° Å · ¸Î¥ÉÒ ¶μ NRV ¡¥§ ÊÎ¥É  ¸¢Ö§¨ ± ´ ²μ¢. � Å

Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ´ ¸ÉμÖÐ¥° · ¡μÉÒ; © Å ¤ ´´Ò¥ [14]; � Å [15]

�¨¸. 6. ‡ ¢¨¸¨³μ¸ÉÓ ¸Ê³³ ·´ÒÌ ¸¥Î¥´¨° ·¥ ±-
Í¨° 197Au(3He, 2n)198Tl ¨ 197Au(3He, 3n)197Tl

μÉ Ô´¥·£¨¨ 3He (�) ¨ ¸· ¢´¥´¨¥ ¸ · ¸Î¥É´Ò³¨

¸¥Î¥´¨Ö³¨ ¶μ ¶·μ£· ³³ ³ NRV (¸¶²μÏ´ Ö Å ¸
ÊÎ¥Éμ³ ¸¢Ö§¨ ± ´ ²μ¢, ÏÉ·¨Ìμ¢ Ö Å ¡¥§ ÊÎ¥É 

¸¢Ö§¨ ± ´ ²μ¢) ¨ PACE4 (¶Ê´±É¨·´ Ö ²¨´¨Ö)

�¨¸. 7. ”Ê´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö μ¡· §μ¢ -
´¨Ö 197Hg ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ 197Au ¸ 3�¥

(Bk = 22,38 ŒÔ‚). � Å Ô±¸¶¥·¨³¥´É ²Ó´Ò¥

¤ ´´Ò¥ ¤²Ö 197Hg, ¸¶²μÏ´μ° ¨ ÏÉ·¨Ìμ¢μ° ±·¨-
¢Ò³¨ μ¡μ§´ Î¥´Ò · ¸Î¥ÉÒ ¶μ ¶·μ£· ³³ ³ NRV

¨ PACE4 ¸μμÉ¢¥É¸É¢¥´´μ

Š ± ¢¨¤´μ ¨§ ·¨¸Ê´± , ²ÊÎÏ¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ¶μ ¸¥Î¥-
´¨Ö³ ·¥ ±Í¨° ¸²¨Ö´¨Ö ¸ 3He ¤ ¥É μ¶¨¸ ´¨¥ ¢§ ¨³μ¤¥°¸É¢¨Ö Ö¤¥· ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
±μ¤  PACE4.

„²Ö ·¥ ±Í¨¨ 197Au + 3�¥ ¡Ò²¨ É ±¦¥ ¨§³¥·¥´Ò ¸¥Î¥´¨Ö ± ´ ²μ¢ ·¥ ±Í¨° ¸ ¢Ò²¥Éμ³
§ ·Ö¦¥´´ÒÌ Î ¸É¨Í, ¶·¨¢μ¤ÖÐ¨Ì ± μ¡· §μ¢ ´¨Õ ´Ê±²¨¤μ¢: 197mHg ¨ 197gHg (·¨¸. 7),  
É ±¦¥ ¸¥Î¥´¨Ö ¤²Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 196Au ¨ 198Au (·¨¸. 8).

�´¥·£¥É¨±  ÔÉ¨Ì ·¥ ±Í¨° ¨ ³μ¤¥²Ó´Ò¥ · ¸Î¥ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ Ê± § ´´Ò¥ ¨§μÉμ¶Ò
¢ ¶μ¤¡ ·Ó¥·´μ° μ¡² ¸É¨ Ô´¥·£¨° μ¡· §ÊÕÉ¸Ö, ¢ μ¸´μ¢´μ³, ¢ ·¥ ±Í¨ÖÌ, ¶·μÉ¥± ÕÐ¨Ì
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�¨¸. 8. ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö μ¡· §μ¢ ´¨Ö:  ) 196Au, ¡)198Au Å ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ 197Au ¸ 3�¥

(Bk = 22,38 ŒÔ‚). � Å ¤ ´´Ò¥ ´ ¸ÉμÖÐ¥° · ¡μÉÒ; � Å ¤ ´´Ò¥ [4]. Š·¨¢Ò³¨ μ¡μ§´ Î¥´Ò
· ¸Î¥ÉÒ ¶μ ¶·μ£· ³³¥ NRV

´¥ Î¥·¥§ ¸μ¸É ¢´μ¥ Ö¤·μ. ‚ ¸²ÊÎ ¥ 197Hg ¶·¨ ¡μ²¥¥ ¢Ò¸μ±μ° Ô´¥·£¨¨ 3�¥ ¢μ§³μ¦¥´
´¥ ÊÎÉ¥´´Ò° ´ ³¨ ¢±² ¤ μÉ · ¸¶ ¤  Ö¤· -μ¸É É±  197Tl.

�·¨ Ô´¥·£¨¨ 3�¥, ¡²¨§±μ° ± ±Ê²μ´μ¢¸±μ³Ê ¡ ·Ó¥·Ê ·¥ ±Í¨° 197Au(3He, 2n)198Tl ¨
197Au(3He, p2n)197Hg, ¡Ò²¨ ¨§³¥·¥´Ò ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¸ μ¡· §μ¢ ´¨¥³ 198Tl ¨
197Hg ¢ μ¸´μ¢´μ³ ¨ ¨§μ³¥·´μ³ ¸μ¸ÉμÖ´¨ÖÌ. �  ·¨¸. 9 ¶·¨¢¥¤¥´Ò ÔÉ¨ ËÊ´±Í¨¨ ¢μ§¡Ê-
¦¤¥´¨Ö ¨ § ¢¨¸¨³μ¸ÉÓ ¨§μ³¥·´μ£μ μÉ´μÏ¥´¨Ö μÉ Ô´¥·£¨¨ 3�¥. ˆ§μ³¥·´μ¥ μÉ´μÏ¥´¨¥ ¤²Ö
198Tl, ¶μ²ÊÎ¥´´μ¥ ¢ ¢ÒÏ¥¶·¨¢¥¤¥´´μ° ·¥ ±Í¨¨ ¸ 3�¥, ¤μ¸É¨£ ¥É §´ Î¥´¨Ö 1,1Ä1,4, ±μÉμ-
·μ¥ ¡²¨§±μ ± §´ Î¥´¨Ö³ μÉ´μÏ¥´¨Ö, ¨§³¥·¥´´Ò³ ¤²Ö 198Tl, μ¡· §μ¢ ¢Ï¥£μ¸Ö ¢ ·¥ ±Í¨ÖÌ
¸²¨Ö´¨Ö ¸ α-Î ¸É¨Í ³¨ ¨ 6�¥: 197Au(4He, 3n) [16, 17] ¨ 197Au(6He, 5n) [18].

„²Ö ¨§μÉμ¶  197Hg, μ¡· §μ¢ ¢Ï¥£μ¸Ö ¢ ·¥ ±Í¨¨ 197Au(3He, t)197Hg, ¨§μ³¥·´μ¥ μÉ-
´μÏ¥´¨¥ (·¨¸. 9, ¡) ¶·¥¤¸É ¢²Ö¥É ¸² ¡μ ³¥´ÖÕÐÊÕ¸Ö ¢¥²¨Î¨´Ê (0,1Ä0,14). �·μ¢¥¤¥´´Ò¥
´ ³¨ μÍ¥´±¨ ¨§μ³¥·´μ£μ μÉ´μÏ¥´¨Ö ¤²Ö 197Hg ¶μ± §Ò¢ ÕÉ, ÎÉμ ¢ ¸²ÊÎ ¥ μ¡· §μ¢ ´¨Ö
ÔÉμ£μ ¨§μÉμ¶  ¢ ·¥ ±Í¨¨ 197Au(4He, t)197Hg [16, 17] ¨§μ³¥·´μ¥ μÉ´μÏ¥´¨¥ ¤μ¸É¨£ ¥É
Éμ£μ ¦¥ ¶μ·Ö¤±  ¢¥²¨Î¨´Ò (0,1Ä0,15), ±μÉμ·μ¥ ¶μ²ÊÎ¥´μ ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥.

�¨¸. 9. ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ·¥ ±Í¨° ¸ μ¡· §μ¢ ´¨¥³:  ) � Å 198gTl(2−); � Å 198mTl(7+);
� Å 198(m+g)Tl; ¡) � Å 195gHg(1/2−); � Å 197mHg(13/2+); � Å 197(m+g)Hg; ♦ Å ¨§μ³¥·´Ò¥

μÉ´μÏ¥´¨Ö ¤²Ö 198Tl ¨ 197Hg ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ 197Au ¸ 3�¥
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�  μ¸´μ¢¥ ¨§²μ¦¥´´ÒÌ ¢ÒÏ¥ ·¥§Ê²ÓÉ Éμ¢ ³μ¦´μ ¸¤¥² ÉÓ ¸²¥¤ÊÕÐ¨¥ ¢Ò¢μ¤Ò:
Å ´ ¨²ÊÎÏ¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ §´ Î¥´¨Ö³¨ ¸¥Î¥´¨° ·¥ ±Í¨° ¸²¨Ö´¨Ö

Ö¤¥· Pt ¨ Au ¸ 3He ¤ ÕÉ ¢ÒÎ¨¸²¥´¨Ö ¶μ ¶·μ£· ³³¥ PACE4;
Å ·¥ ±Í¨¨ ¶¥·¥¤ Î¨ ¸ ¶μ²μ¦¨É¥²Ó´Ò³ §´ Î¥´¨¥³ Q ¨³¥ÕÉ μÉ´μ¸¨É¥²Ó´μ ¢Ò¸μ±¨¥

¸¥Î¥´¨Ö ¶μ¤ ¡ ·Ó¥·μ³, ±μÉμ·Ò¥ ¶² ¢´μ Ê¢¥²¨Î¨¢ ÕÉ¸Ö ¸ ·μ¸Éμ³ Ô´¥·£¨¨ 3He;
Å ·¥ ±Í¨¨ ¶¥·¥¤ Î¨ ´¥°É·μ´  ¸ Ö¤·  ³¨Ï¥´¨ Ö¤·Ê ¸´ ·Ö¤  3He, ¶·¨¢μ¤ÖÐ¨¥ ± μ¡· -

§μ¢ ´¨Õ α-Î ¸É¨ÍÒ, ÌμÉÖ ¨ ¨³¥ÕÉ ¡μ²¥¥ ´¨§±¨¥ §´ Î¥´¨Ö ¸¥Î¥´¨° ¶μ ¸· ¢´¥´¨Õ ¸ μ¡· É-
´Ò³¨ ·¥ ±Í¨Ö³¨, ¤μ¸É¨£ ÕÉ ¸¢μ¥£μ ³ ±¸¨³ ²Ó´μ£μ §´ Î¥´¨Ö ¢ ÔÉμ° μ¡² ¸É¨ Ô´¥·£¨° ´ 
±Ê²μ´μ¢¸±μ³ ¡ ·Ó¥·¥ ·¥ ±Í¨¨.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ £·Ê¶¶¥ Ô±¸¶²Ê É Í¨¨ Í¨±²μÉ·μ´  “-120Œ §  μ¡¥¸-
¶¥Î¥´¨¥ · ¡μÉÒ ´  ¶ÊÎ±¥ 3He, …. Œ.�¡· §Íμ¢μ° §  ¶μ³μÐÓ ¢ μ¡· ¡μÉ±¥ ·¥§Ê²ÓÉ Éμ¢
¨ ‚.�. � Î±μ¢Ê §  ¶μ³μÐÓ ¢ ¶·μ¢¥¤¥´¨¨ · ¸Î¥Éμ¢ ¸¥Î¥´¨° ·¥ ±Í¨° ¸²¨Ö´¨Ö ¶μ ¶·μ-
£· ³³¥ NRV.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ £· ´É ³¨ �””ˆ º13-02-00533 ¨ �μ²-
´μ³μÎ´μ£μ ¶·¥¤¸É ¢¨É¥²Ö ¶· ¢¨É¥²Ó¸É¢  �¥¸¶Ê¡²¨±¨ —¥Ì¨¨ ¢ �ˆŸˆ.
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