
�¨¸Ó³  ¢ �—�Ÿ. 2012. ’. 9, º6Ä7(176Ä177). ‘. 814Ä822

Œ…’�„ˆŠ� ”ˆ‡ˆ—…‘Š�ƒ� �Š‘�…�ˆŒ…�’�

”“�Š–ˆˆ ‚�‡�“†„…�ˆŸ �…�Š–ˆ‰,
���’…Š��™ˆ• ��ˆ ‚‡�ˆŒ�„…‰‘’‚ˆˆ
“‘Š��…��›• „…‰’����‚ ‘ Ÿ„��Œˆ 194Pt

‚�‹ˆ‡ˆ Š“‹���‚‘Š�ƒ� ���œ…��

�. �. ŠÊ²Ó±μ  , �. Š. ‘±μ¡¥²¥¢  , ‚. Š·μ£  ¡, �.�. �¥´¨μ´¦±¥¢¨Î  ,

Ÿ. Œ· §¥± ¡, ‚. �Ê·ÓÖ´ ¡, ‡. ƒμ´¸ ¡, …. ˜¨³¥Î±μ¢  ¡, ˜. �¨¸±μ·¦ ¡,

�. ŠÊ£²¥· ¡, �. �. „¥³ßÌ¨´   , �. ƒ. ‘μ¡μ²¥¢  , ’. ‚. —Ê¢¨²Ó¸± Ö ¢,

�. �. ˜¨·μ±μ¢  ¢, Š. ŠÊÉ¥·¡¥±μ¢ £

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

¡ ˆ´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ �� —�, �¦¥¦, —¥Ï¸± Ö �¥¸¶Ê¡²¨± 

¢ � ÊÎ´μ-¨¸¸²¥¤μ¢ É¥²Ó¸±¨° ¨´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. „. ‚. ‘±μ¡¥²ÓÍÒ´  Œμ¸±μ¢¸±μ£μ

£μ¸Ê¤ ·¸É¢¥´´μ£μ Ê´¨¢¥·¸¨É¥É  ¨³. Œ.‚. ‹μ³μ´μ¸μ¢ , Œμ¸±¢ 

£ …¢· §¨°¸±¨° ´ Í¨μ´ ²Ó´Ò° Ê´¨¢¥·¸¨É¥É, �¸É ´ 

�  ¢Ò¢¥¤¥´´μ³ ¶ÊÎ±¥ Í¨±²μÉ·μ´  “-120Œ ˆ´¸É¨ÉÊÉ  Ö¤¥·´μ° Ë¨§¨±¨ �� —¥Ï¸±μ° �¥¸¶Ê¡²¨±¨
¢ �¦¥¦¥ ¶·μ¢¥¤¥´Ò Ô±¸¶¥·¨³¥´ÉÒ ¶μ μ¡²ÊÎ¥´¨Õ ³¨Ï¥´¥° ¨§ ¥¸É¥¸É¢¥´´μ° Pt ¨ 194Pt, μ¡μ£ Ð¥´´μ°
¤¥°É·μ´ ³¨ ¸ Ô´¥·£¨Ö³¨ 11,7 ¨ 16,4 ŒÔ‚. ‚ ·¥ ±Í¨ÖÌ natPt+ d ¨ 194Pt+ d ¨§³¥·¥´Ò ¸¥Î¥´¨Ö

μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 194Au, 195Au ¨ 195mPt ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ·¥ ±Í¨¨. �·μ¢¥¤¥´Ò
· ¸Î¥ÉÒ ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö ÔÉ¨Ì ¦¥ ¨§μÉμ¶μ¢ ¤²Ö · §²¨Î´ÒÌ Ô´¥·£¨° ¤¥°É·μ´μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
¶·μ£· ³³ EMPIRE 2.18 ¨ TALYS 1.2. � ¸Î¥É´Ò¥ §´ Î¥´¨Ö ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 194Au,
195Au ¨ 195mPt ¸μ ¸É ´¤ ·É´Ò³ ´ ¡μ·μ³ ¶ · ³¥É·μ¢, § ²μ¦¥´´ÒÌ ¢ ¶·μ£· ³³Ò, ´¥ ³μ£ÊÉ ¤μ¸É ÉμÎ´μ
´ ¤¥¦´μ μ¶¨¸ ÉÓ ¨§³¥·¥´´Ò¥ ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨° ¢ ¨¸¸²¥¤Ê¥³μ° μ¡² ¸É¨ Ô´¥·£¨°
¤¥°É·μ´μ¢.

Experiments were carried out at the U-120M cyclotron of the Nuclear Physics Institute of the Czech
Republic in 	Re	z using extracted beams of deuterons with energies of 11.7 and 16.4 MeV. The irradiated

targets were made of natural Pt and of enriched 194Pt. For the two reactions natPt+ d and 194Pt+ d

cross sections for the production of the isotopes 194Au, 195Au and 195mPt near the Coulomb barrier
were measured. Also, calculations of these cross sections at different energies of the deuteron beam
were performed with the programs EMPIRE 2.18 and TALYS 1.2. The values calculated for the cross
sections with a standard set of parameters cannot reliably describe the measured excitation functions for
the reactions in studied range of deuteron energy.

PACS: 25.40.-h; 25.70.Jj; 25.70.Hi
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‚‚…„…�ˆ…

�±¸¶¥·¨³¥´ÉÒ ¸ ³¨Ï¥´Ö³¨ ¥¸É¥¸É¢¥´´μ£μ ¨§μÉμ¶´μ£μ ¸μ¸É ¢  ¤ ÕÉ ´¥μ¡Ìμ¤¨³ÊÕ ¨´-
Ëμ·³ Í¨Õ μ ³¥Ì ´¨§³¥ ¢§ ¨³μ¤¥°¸É¢¨Ö, Ì · ±É¥·´μ³ ¢ Í¥²μ³ ¤²Ö ¤ ´´μ£μ Ô²¥³¥´É , ¨ ´¥
¶μ§¢μ²ÖÕÉ ¨¸¸²¥¤μ¢ ÉÓ μÉ¤¥²Ó´Ò¥ ± ´ ²Ò ·¥ ±Í¨°, § ¢¨¸ÖÐ¨¥ μÉ ´Ê±²μ´´μ£μ ¸μ¸É ¢  ¢§ -
¨³μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤¥·. ˆ§³¥·¥´¨Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ · §¤¥²¥´´ÒÌ ¨§μÉμ¶μ¢ ¢ ± Î¥¸É¢¥
³¨Ï¥´¥° ¶·μ¢μ¤ÖÉ¸Ö ¤²Ö μ¶·¥¤¥²¥´¨Ö ¢²¨Ö´¨Ö ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ¨ Ô´¥·£¨¨ ¸¢Ö§¨
´Ê±²μ´μ¢, ¨§ÊÎ¥´¨Ö ¨§μÉμ¶¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ Ö¤¥·´ÒÌ Ì · ±É¥·¨¸É¨±, É¥¸É¨·μ¢ ´¨Ö
· ¸Î¥Éμ¢ ¢ · ³± Ì · §²¨Î´ÒÌ ³μ¤¥²¥°,   É ±¦¥ ¶μ²ÊÎ¥´¨Ö ¸¢¥¤¥´¨° μ ¶²μÉ´μ¸É¨ Ê·μ¢´¥°
¨ ¨Ì § ¸¥²¥´´μ¸É¨ ¢ ·¥ ±Í¨ÖÌ. ˆ§£μÉμ¢²¥´¨¥ ³¨Ï¥´¥° ¸ ¢Ò¸μ±μ° ¸É¥¶¥´ÓÕ ¸μ¤¥·¦ ´¨Ö
μÉ¤¥²Ó´ÒÌ ¨§μÉμ¶μ¢ É·¥¡Ê¥É ¤μ·μ£μ¸ÉμÖÐ¥° É¥Ì´μ²μ£¨¨ ¨ ¡μ²¥¥ ¤¥É ²Ó´ÒÌ ¨ ÉÐ É¥²Ó´ÒÌ
¨§³¥·¥´¨°.

‚Ò¶μ²´¥´¨¥ Ô±¸¶¥·¨³¥´Éμ¢ É ±μ£μ É¨¶  ´  ¶ÊÎ± Ì Ê¸±μ·¥´´ÒÌ Î ¸É¨Í ¸¶μ¸μ¡¸É¢Ê¥É
¸μ¢¥·Ï¥´¸É¢μ¢ ´¨Õ ³¥Éμ¤μ¢ Ê¸±μ·¥´¨Ö ¨μ´μ¢, É¥Ì´μ²μ£¨¨ ¨§£μÉμ¢²¥´¨Ö Éμ´±¨Ì ³¨Ï¥-
´¥° ¨§ · ¤¨ Í¨μ´´μ-¸Éμ°±¨Ì ¨ É¥·³μ¸Éμ°±¨Ì ³ É¥·¨ ²μ¢. „²¨É¥²Ó´Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ´ 
· ¤¨μ ±É¨¢´ÒÌ ¶ÊÎ± Ì ³ ²μ° ¨´É¥´¸¨¢´μ¸É¨ (105Ä107 ¸−1) ¨ ¶ÊÎ± Ì § ·Ö¦¥´´ÒÌ Î ¸É¨Í
¡μ²ÓÏμ° ¨´É¥´¸¨¢´μ¸É¨ (1012 ¸−1 ¨ ¢ÒÏ¥) ¸É¨³Ê²¨·ÊÕÉ ¸μ¢¥·Ï¥´¸É¢μ¢ ´¨¥ ³¥Éμ¤μ¢
¨§³¥·¥´¨Ö ¶μÉμ±μ¢ Ê¸±μ·¥´´ÒÌ Î ¸É¨Í ¨ ±μ´É·μ²Ö ¨Ì ¨´É¥´¸¨¢´μ¸É¨. �¥¤±¨¥ · ¸¶ ¤Ò
μ¡· §ÊÕÐ¨Ì¸Ö ¢ ·¥ ±Í¨ÖÌ · ¤¨μ ±É¨¢´ÒÌ  Éμ³´ÒÌ Ö¤¥· ¨ ³ ²Ò¥ ¨´É¥´¸¨¢´μ¸É¨ ´ ¢¥-
¤¥´´μ°  ±É¨¢´μ¸É¨ ¶·μ¤Ê±Éμ¢ ·¥ ±Í¨° ¢ μ¡²ÊÎ ¥³ÒÌ ³¨Ï¥´ÖÌ § ¸É ¢²ÖÕÉ ¸μ§¤ ¢ ÉÓ ¢¸¥
¡μ²¥¥ ¸μ¢¥·Ï¥´´Ò¥ ³¥Éμ¤¨±¨ ·¥£¨¸É· Í¨¨ ·¥¤±¨Ì · ¸¶ ¤μ¢ ¨ ´¨§±μ°  ±É¨¢´μ¸É¨.

� Ï¨ ¨¸¸²¥¤μ¢ ´¨Ö ·¥ ±Í¨° ´  ³¨Ï¥´ÖÌ ¨§ μ¡μ£ Ð¥´´μ£μ ¨§μÉμ¶  ¶² É¨´Ò Å
194Pt Å ¡Ò²¨ ¶·¥¤¶·¨´ÖÉÒ ¸ Í¥²ÓÕ ¨§ÊÎ¥´¨Ö ¶·Ö³ÒÌ ¶·μÍ¥¸¸μ¢, ¶·μÉ¥± ÕÐ¨Ì ´  ¶ÊÎ± Ì
²¥£±¨Ì ¸² ¡μ¸¢Ö§ ´´ÒÌ Ö¤¥·, É ±¨Ì ± ± ¤¥°É·μ´Ò, 6He, 6Li.

1. ��‘’���‚Š� 	Š‘�…�ˆŒ…�’�

„²Ö ¶·μ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´Éμ¢ ´  · §¤¥²¥´´ÒÌ ¨§μÉμ¶ Ì Pt, ¢ Î ¸É´μ¸É¨ 194Pt,
¨¸¶μ²Ó§μ¢ ²¨¸Ó Éμ´±¨¥ ³¨Ï¥´¨ ¨§ 194Pt (μ¡μ£ Ð¥´¨¥ ¸¢ÒÏ¥ 80%), ¨§£μÉμ¢²¥´´Ò¥ ³¥-
Éμ¤μ³ Ô²¥±É·μÌ¨³¨Î¥¸±μ£μ μ¸ ¦¤¥´¨Ö ¨§ · ¸É¢μ·  ¶² É¨´Ò ¢ Ì²μ·¨¸Éμ-¢μ¤μ·μ¤´μ° ±¨-
¸²μÉ¥ ´  ¶μ¤²μ¦±Ê ¨§ É¨É ´μ¢μ° Ëμ²Ó£¨ Éμ²Ð¨´μ° 2,1 ³±³. ‚¥Ð¥¸É¢μ μ¸ ¦¤ ²μ¸Ó ´ 
¶μ¤²μ¦±¥ ¶²μÐ ¤ÓÕ 1,22 ¸³2. �μ¸²¥ μ¸ ¦¤¥´¨Ö ¢¥Ð¥¸É¢  ± ¦¤ Ö ³¨Ï¥´Ó ¶·μ± ²¨¢ -
² ¸Ó. Šμ²¨Î¥¸É¢μ ¢¥Ð¥¸É¢  μ¶·¥¤¥²Ö²μ¸Ó ¢§¢¥Ï¨¢ ´¨¥³ ¨ ¶¥·¥¸Î¨ÉÒ¢ ²μ¸Ó ´  ¨§μÉμ¶´μ¥
¸μ¤¥·¦ ´¨¥ 194Pt. 
Ò²μ ¨§£μÉμ¢²¥´μ ¤¥¸ÖÉÓ ³¨Ï¥´¥° ¨§ Pt ¸ ¶²μÉ´μ¸ÉÓÕ ¸²μÖ μÉ 0,55
¤μ 0,9 ³£/¸³2. „μ¶μ²´¨É¥²Ó´ Ö ¶·μ¢¥·±  ´  ¸μ¤¥·¦ ´¨¥ 194Pt ¢ ³¨Ï¥´ÖÌ ¨ ¨Ì Éμ²Ð¨´Ê
¶·μ¢μ¤¨² ¸Ó ³¥Éμ¤μ³ ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ  ´ ²¨§ .

�±¸¶¥·¨³¥´ÉÒ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ´  ¢Ò¢¥¤¥´´μ³ ¶ÊÎ±¥ ¤¥°É·μ´μ¢ Í¨±²μÉ·μ´  “-120Œ
ˆ´¸É¨ÉÊÉ  Ö¤¥·´μ° Ë¨§¨±¨ �� —¥Ï¸±μ° �¥¸¶Ê¡²¨±¨ ¢ �¦¥¦¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³  ±É¨¢ -
Í¨μ´´μ° ³¥Éμ¤¨±¨ [1]. �¡²ÊÎ¥´Ò ¤¢¥ ¸¡μ·±¨ ³¨Ï¥´¥° ¶ÊÎ±μ³ ¤¥°É·μ´μ¢ ¸ ´ Î ²Ó´μ°
Ô´¥·£¨¥° 11,7 ¨ 16,4 ŒÔ‚ ¸μμÉ¢¥É¸É¢¥´´μ. “¸±μ·¥´´Ò° ¶ÊÎμ± ¤¥°É·μ´μ¢ ¡Ò² ¸Ëμ±Ê¸¨-
·μ¢ ´ ¤μ · §³¥·  5 × 5 ³³. �´¥·£¨Ö ¤¥°É·μ´μ¢ μ¶·¥¤¥²Ö² ¸Ó ¸ ¶μ³μÐÓÕ ³ £´¨É´μ£μ
³μ´μÌ·μ³ Éμ· , Î¥·¥§ ±μÉμ·Ò° ¶·μ¶Ê¸± ²¸Ö ¶ÊÎμ±. �¥·¢μ´ Î ²Ó´Ò° Ô´¥·£¥É¨Î¥¸±¨° · §-
¡·μ¸ ¶ÊÎ±  ¡Ò² ³¥´ÓÏ¥ 100 ±Ô‚. �´¥·£¥É¨Î¥¸±¨° · §¡·μ¸ É ±¦¥ ¡Ò² ¨§³¥·¥´ ¸ ¶μ³μÐÓÕ
¶μ²Ê¶·μ¢μ¤´¨±μ¢ÒÌ Si-¤¥É¥±Éμ·μ¢ ¶μ Ê¶·Ê£μ³Ê ¶¨±Ê · ¸¸¥Ö´´ÒÌ ¤¥°É·μ´μ¢ ´  ³¨Ï¥´¨
¨§ Au ¨ ¸μ¸É ¢¨² ¢¥²¨Î¨´Ê ±0,1 ŒÔ‚. ‚ Í¥´É·¥ ·¥ ±Í¨μ´´μ° ± ³¥·Ò ´  ¶ÊÉ¨ ¶ÊÎ± 
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¤¥°É·μ´μ¢ Ê¸É ´ ¢²¨¢ ²¨¸Ó ¸¡μ·±¨ ³¨Ï¥´¥°, ¸μ¸ÉμÖÐ¨Ì ¨§ Ëμ²Ó£ ¥¸É¥¸É¢¥´´μ° Pt Éμ²Ð¨-
´μ° 3 ³±³ ¨ ¨§ 194Pt · §²¨Î´μ° Éμ²Ð¨´Ò (μÉ 0,5 ¤μ 0,9 ³£/¸³2), ´ ´¥¸¥´´ÒÌ ´  É¨É ´μ¢Ò¥
¶μ¤²μ¦±¨ Éμ²Ð¨´μ° 2,1 ³±³. ‚ ± Î¥¸É¢¥ ³μ´¨Éμ·´μ° ·¥ ±Í¨¨ ¨¸¶μ²Ó§μ¢ ² ¸Ó ·¥ ±Í¨Ö
natTi (d, x) 48V [2]. ‚ ¸¡μ·±¥ ³¥¦¤Ê ³¨Ï¥´Ö³¨ ¤²Ö ¸¡·μ¸  Ô´¥·£¨¨ ¤¥°É·μ´μ¢ Ê¸É ´ ¢²¨-
¢ ²¨¸Ó Al-Ëμ²Ó£¨ · §²¨Î´μ° Éμ²Ð¨´Ò Å μÉ 5 ¤μ 50 ³±³. ‘·¥¤´ÖÖ Ô´¥·£¨Ö ¶ ¤ ÕÐ¨Ì ¤¥°-
É·μ´μ¢ ¨ ¨Ì Ô´¥·£¥É¨Î¥¸±¨° · §¡·μ¸ ¢ ± ¦¤μ° Ëμ²Ó£¥ ¡Ò²¨ · ¸¸Î¨É ´Ò ¸ ¶μ³μÐÓÕ ±μ¤ 
SRIM 2011 [3] ¨ ¶·μ£· ³³Ò LISE++ [4]. ‚ · ¸¸³ É·¨¢ ¥³ÒÌ ¸¡μ·± Ì ³¨Ï¥´¥° ¨§ Pt
¶·μ¢μ¤¨²μ¸Ó ¸´¨¦¥´¨¥ Ô´¥·£¨¨ ¤¥°É·μ´μ¢ ¸ 11,7 ¤μ 2 ŒÔ‚ ¢ μ¤´μ° ¨ ¸ 16,4 ¤μ 10 ŒÔ‚ ¢
¤·Ê£μ°. ’μ± ¶ÊÎ±  ¤¥°É·μ´μ¢, ¶·μÏ¥¤Ï¨Ì Î¥·¥§ ¸¡μ·±Ê, ¨§³¥·Ö²¸Ö ¸ ¶μ³μÐÓÕ Í¨²¨´¤· 
” · ¤¥Ö. ‘¢¥¤¥´¨Ö μ ¸μ¡· ´´μ³ ¢ Í¨²¨´¤·¥ ” · ¤¥Ö § ·Ö¤¥  ¢Éμ³ É¨Î¥¸±¨ § ¶¨¸Ò¢ -
²¨¸Ó ¢ ¶ ³ÖÉÓ ¸¨¸É¥³Ò ¸¡μ·  ¤ ´´ÒÌ ± ¦¤ÊÕ ³¨´ÊÉÊ. ‚ ¤ ´´ÒÌ Ô±¸¶¥·¨³¥´É Ì ³Ò
μ£· ´¨Î¨²¨¸Ó μÉ´μ¸¨É¥²Ó´μ ´¨§±μ° ¨´É¥´¸¨¢´μ¸ÉÓÕ ¤¥°É·μ´μ¢ (μÉ 1 ¤μ 10 ´�), ÎÉμ ¶μ-
§¢μ²¨²μ ¶· ±É¨Î¥¸±¨ ¸· §Ê ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¥° ´ Î ÉÓ ¨§³¥·¥´¨Ö ´ ¢¥¤¥´´μ° ¢ ´¨Ì

’ ¡²¨Í  1. • · ±É¥·¨¸É¨±¨ · ¸¶ ¤  ¨¸-
¸²¥¤Ê¥³ÒÌ ¨§μÉμ¶μ¢ [5]

Ÿ¤·μ-
¶·μ¤Ê±É

T1/2 Eγ , ±Ô‚ Iγ , %

944,104 7,76
48V 15,97 ¸ÊÉ 983,517 99,98

1312,096 97,5

195mPt 4,02 ¸ÊÉ
98,85 11,4
129,7 2,83

194Au 38,02 Î
328,455 61
293,545 10,4

195Au 186,09 ¸ÊÉ 98,85 10,9
195mAu 30,5 ¸ 261,75 68

 ±É¨¢´μ¸É¨. –¨±² μ¡²ÊÎ¥´¨Ö ± ¦¤μ° ¸¡μ·±¨
¤²¨²¸Ö μÉ 4 ¤μ 8 Î.

�μ¸²¥ μ±μ´Î ´¨Ö μ¡²ÊÎ¥´¨Ö  ±É¨¢´μ¸ÉÓ, ´ -
¢¥¤¥´´ Ö ¢ ³¨Ï¥´ÖÌ ¨§ natPt ¨ 194Pt ´  Ti-
¶μ¤²μ¦±¥, ¨§³¥·Ö² ¸Ó ´¥¸±μ²Ó±μ · § ¸ ÊÎ¥Éμ³
¶¥·¨μ¤μ¢ ¶μ²Ê· ¸¶ ¤  ·¥£¨¸É·¨·Ê¥³ÒÌ ¨§μÉμ-
¶μ¢. ˆ§³¥·¥´¨Ö ¡Ò²¨ ´ Î ÉÒ ¸¶Ê¸ÉÖ 30 ³¨´
¶μ¸²¥ μ±μ´Î ´¨Ö μ¡²ÊÎ¥´¨Ö. ‚¸¥ ¨§³¥·¥-
´¨Ö ¶·μ¢μ¤¨²¨¸Ó ´  ¶·¥¤¢ ·¨É¥²Ó´μ μÉ± ²¨-
¡·μ¢ ´´μ³ HPGe-¤¥É¥±Éμ·¥ ¸ 50%-° ÔËË¥±-
É¨¢´μ¸ÉÓÕ ¶μ μÉ´μÏ¥´¨Õ ± NaI ¨ · §·¥-
Ï¥´¨¥³ (�˜�‚) 1,8 ±Ô‚ ¤²Ö Ô´¥·£¨¨ γ-
±¢ ´Éμ¢ 1,3 ŒÔ‚. �¡· §μ¢ ¢Ï¨¥¸Ö ¶·μ¤Ê±ÉÒ
Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨¤¥´É¨Ë¨Í¨·μ¢ ²¨¸Ó ¶μ Ô´¥·-

£¨¨ Ì · ±É¥·´ÒÌ γ-²¨´¨° ¨ ¶¥·¨μ¤ ³ ¶μ²Ê· ¸¶ ¤  ÔÉ¨Ì Ö¤¥·. ‚ É ¡². 1 ¶·¨¢¥¤¥´Ò
§´ Î¥´¨Ö Ô´¥·£¨° ¨ ¨´É¥´¸¨¢´μ¸É¥° γ-¶¥·¥Ìμ¤μ¢,   É ±¦¥ ¶¥·¨μ¤μ¢ ¶μ²Ê· ¸¶ ¤  ¨§μ-
Éμ¶μ¢ Au, Pt ¨ V, ¨¸¶μ²Ó§μ¢ ¢Ï¨¥¸Ö ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ ¨ μ¶·¥¤¥²¥´¨Ö ¨Ì ¢ÒÌμ¤μ¢ [5].
� ¸Î¥É ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö ¶·μ¤Ê±Éμ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨° V, Au ¨ Pt ¶·μ¢μ¤¨²¸Ö ¶μ ³¥-
Éμ¤¨±¥, μ¶¨¸ ´´μ° ¢ · ¡μÉ¥ [1].

2. �…‡“‹œ’�’› 	Š‘�…�ˆŒ…�’�‚

„²Ö ¤μ¶μ²´¨É¥²Ó´μ£μ ±μ´É·μ²Ö ¨´É¥´¸¨¢´μ¸É¨ ¶μÉμ±  ¤¥°É·μ´μ¢, ¶·μÏ¥¤Ï¥£μ Î¥·¥§
¸¡μ·±Ê ³¨Ï¥´¥°, ¡Ò²  ¨§³¥·¥´  ³μ´¨Éμ·´ Ö ·¥ ±Í¨Ö natTi (d, x) 48V. �  ·¨¸. 1 ¶·¨¢¥¤¥´Ò
§´ Î¥´¨Ö ¸¥Î¥´¨° ³μ´¨Éμ·´μ° ·¥ ±Í¨¨ natTi (d, x) 48V, ¨§³¥·¥´´ÒÌ ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥,
¨ ËÊ´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö μ¡· §μ¢ ´¨Ö 48V, ·¥±μ³¥´¤μ¢ ´´ Ö ¤²Ö ¸É ´¤ ·É¨§ Í¨¨ ¢ [2].
ˆ§ ¸· ¢´¥´¨Ö ¢¨¤´μ, ÎÉμ ¨§³¥·¥´´Ò¥ ´ ³¨ ¸¥Î¥´¨Ö ·¥ ±Í¨¨ 48V ´ Ìμ¤ÖÉ¸Ö ¢ Ìμ·μÏ¥³
¸μ£² ¸¨¨ ¸ ·¥±μ³¥´¤μ¢ ´´Ò³¨ §´ Î¥´¨Ö³¨.

�  ·¨¸. 2 ¶·¥¤¸É ¢²¥´ γ-¸¶¥±É·, ¶μ²ÊÎ¥´´Ò° ¶·¨ ¨§³¥·¥´¨¨ ´ ¢¥¤¥´´μ°  ±É¨¢´μ¸É¨ ¢
³¨Ï¥´¨ ¨§ 194Pt, ´ ´¥¸¥´´μ° ´  É¨É ´μ¢ÊÕ ¶μ¤²μ¦±Ê. ‚ ¶·¥¤¸É ¢²¥´´μ³ γ-¸¶¥±É·¥ Î¥É±μ
¢Ò¤¥²ÖÕÉ¸Ö ¨§μÉμ¶Ò, μ¡· §μ¢ ¢Ï¨¥¸Ö ¶·¨ μ¡²ÊÎ¥´¨¨ ¢ 194Pt-³¨Ï¥´¨ ¨ ´  Ti-¶μ¤²μ¦±¥.
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�¨¸. 1. Œμ´¨Éμ·´ Ö ·¥ ±Í¨Ö natTi (d, x) 48V.
•, ◦ Å ¤ ´´Ò¥ ´ ¸ÉμÖÐ¥£μ Ô±¸¶¥·¨³¥´É , ±·¨-

¢ Ö Å ·¥±μ³¥´¤μ¢ ´´Ò¥ §´ Î¥´¨Ö [3]

�  ·¨¸. 3 ¶·¨¢¥¤¥´Ò ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥-
´¨Ö μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 194Au ¨ 195Au ¢
·¥ ±Í¨ÖÌ ´  ¤¥°É·μ´ Ì ¶·¨ μ¡²ÊÎ¥´¨¨ ³¨Ï¥-
´¥° ¨§ natPt. ˆ§μÉμ¶ 195Pt ¸É ¡¨²¥´, ¶μÔÉμ³Ê
¥£μ ¢ÒÌμ¤ ¡Ò² ¨§³¥·¥´ ´ ³¨ ´  natPt Éμ²Ó±μ ¢
¨§μ³¥·´μ³ ¸μ¸ÉμÖ´¨¨ (195mPt) (·¨¸. 4). ‡´ -
Î¥´¨Ö ¸¥Î¥´¨° ·¥ ±Í¨° (·¨¸. 3, 4), ¨§³¥·¥´-
´ÒÌ ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ´  ³¨Ï¥´ÖÌ ¨§ natPt
(198�t Å 7,2%, 196�t Å 25,3 %, 195�t Å
33,8%, 194�t Å 32,9 %, 192� Å 0,8 %), ´ -
Ìμ¤ÖÉ¸Ö ¢ Ìμ·μÏ¥³ ¸μ£² ¸¨¨ ¸ · ´¥¥ μ¶Ê-
¡²¨±μ¢ ´´Ò³¨ ¤ ´´Ò³¨ [6, 7]. ˆ§ ËÊ´±-
Í¨° ¢μ§¡Ê¦¤¥´¨Ö (·¨¸. 3, 4) ´¥²Ó§Ö μ¶·¥¤¥-
²¨ÉÓ ¢¥²¨Î¨´Ò ¸¥Î¥´¨° ¤²Ö ·¥ ±Í¨° (d, p),
(d, n) ¨ (d, 2n) ´  μÉ¤¥²Ó´ÒÌ ¨§μÉμ¶ Ì, ¶μ-
ÔÉμ³Ê ´ ³¨ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¨§³¥·¥´¨Ö ¸¥Î¥-
´¨° ÔÉ¨Ì ·¥ ±Í¨° Éμ²Ó±μ ´  μ¤´μ³ ¨§ ¨§μÉμ-
¶μ¢ ¶² É¨´Ò Å 194�t (μ¡μ£ Ð¥´¨¥ ¸¢ÒÏ¥ 80%). �¥μ¡Ìμ¤¨³μ μÉ³¥É¨ÉÓ, ÎÉμ ¶·¨ ¨§³¥-
·¥´¨¨ ´ ¢¥¤¥´´μ°  ±É¨¢´μ¸É¨ ¢ ·¥¦¨³¥ off-line ´¥¢μ§³μ¦´μ ¡Ò²μ ¢Ò¤¥²¨ÉÓ μ¡· §μ¢ ´¨¥
μÉ´μ¸¨É¥²Ó´μ ±μ·μÉ±μ¦¨¢ÊÐ¥£μ ¨§μÉμ¶  195mAu ¢ ¨§μ³¥·´μ³ ¸μ¸ÉμÖ´¨¨ (T1/2 = 30,5 c),
  É ±¦¥ μ¶·¥¤¥²¨ÉÓ ¢ÒÌμ¤ ¸É ¡¨²Ó´μ£μ ¨§μÉμ¶  195Pt, μ¡· §μ¢ ¢Ï¥£μ¸Ö ¢ (d, p)-·¥ ±Í¨¨.

�  ·¨¸. 5,   ¨ ¡ ¶·¨¢¥¤¥´Ò ¸¥Î¥´¨Ö ·¥ ±Í¨° 194Pt (d, n) 195Au, 194Pt (d, 2n) 194Au ¨
194Pt (d, p) 195mPt ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ ¡μ³¡ ·¤¨·ÊÕÐ¨Ì ¤¥°É·μ´μ¢. Œ¥Ì ´¨§³ ·¥-

�¨¸. 2. ƒ ³³ -¸¶¥±É·, ¶μ²ÊÎ¥´´Ò° ¶·¨ ¨§³¥·¥´¨¨ ³¨Ï¥´¨ ¨§ 194Pt ´  É¨É ´μ¢μ° ¶μ¤²μ¦±¥ ¢

É¥Î¥´¨¥ 1 Î, μ¡²ÊÎ¥´´μ° ¤¥°É·μ´ ³¨ ¸ Ô´¥·£¨¥° 14 ŒÔ‚
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�¨¸. 3. ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨° natPt (d, x) 194Au ( ) ¨ natPt (d, x) 195Au (¡). • Å

·¥§Ê²ÓÉ ÉÒ ´ ¸ÉμÖÐ¥° · ¡μÉÒ; ◦ Å ¤ ´´Ò¥ ¨§ · ¡μÉ [6, 7]

�¨¸. 4. ”Ê´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨¨ natPt (d, x) 195mPt. • Å ·¥§Ê²ÓÉ ÉÒ ´ ¸ÉμÖÐ¥° · ¡μÉÒ;

◦ Å ¤ ´´Ò¥ · ¡μÉÒ [6]

 ±Í¨¨ (d, n) ¢±²ÕÎ ¥É ± ± μ¡· §μ¢ ´¨¥ ¸μ¸É ¢´μ£μ Ö¤·  ¸ ¶μ¸²¥¤ÊÕÐ¨³ ¨¸¶ ·¥´¨¥³ ´¥°-
É·μ´ , É ± ¨ § Ì¢ É ¶·μÉμ´  ¨§ ¤¥°É·μ´ . �μ¸²¥¤´¨° ± ´ ² ·¥ ±Í¨¨ ´  ÉÖ¦¥²ÒÌ ³¨Ï¥´ÖÌ
Ì · ±É¥·¨§Ê¥É¸Ö ³¥´ÓÏ¨³ ¸¥Î¥´¨¥³, Î¥³ ´  ²¥£±¨Ì. �·¨ ÔÉμ³ ¢ ¸²ÊÎ ¥ ÉÖ¦¥²ÒÌ Ö¤¥·-
³¨Ï¥´¥° ¢ (d, 2n)-·¥ ±Í¨ÖÌ ´¥ ´ ¡²Õ¤ ¥É¸Ö Ö·±μ ¢Ò· ¦¥´´μ£μ ³ ±¸¨³Ê³  ¢¡²¨§¨ ±Ê²μ-
´μ¢¸±μ£μ ¡ ·Ó¥·  (¸³. ·¨¸. 5,  ). �¥ ±Í¨Ö (d, 2n) μ¡ÒÎ´μ ¶·μÉ¥± ¥É Î¥·¥§ ¸μ¸É ¢´μ¥ Ö¤·μ,
¨ ¥¥ ³ ±¸¨³Ê³ ´ ¡²Õ¤ ¥É¸Ö ¶·¨ ¡μ²¥¥ ¢Ò¸μ±μ° Ô´¥·£¨¨ ¢μ§¡Ê¦¤¥´¨Ö, Î¥³ ¤²Ö (d, n)-
·¥ ±Í¨¨. ”Ê´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö (d, p)-·¥ ±Í¨¨, ¸ μ¡· §μ¢ ´¨¥³ 195mPt (·¨¸. 5, ¡),
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�¨¸. 5.  ) ”Ê´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨° 194Pt (d, n) 195Au (•) ¨ 194Pt (d, 2n) 194Au (◦) ¨

¨Ì ¸· ¢´¥´¨¥ ¸ É¥μ·¥É¨Î¥¸±¨³¨ · ¸Î¥É ³¨ ¶μ ¶·μ£· ³³¥ EMPIRE 2.18 (¸¶²μÏ´Ò¥ ±·¨¢Ò¥) ¨

TALYS 1.2 (¶Ê´±É¨·´Ò¥). ¡) ”Ê´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨¨ 194Pt (d, p) 195mPt (•) ¨ ¥¥ ¸· ¢-
´¥´¨¥ ¸ É¥μ·¥É¨Î¥¸±¨³¨ · ¸Î¥É ³¨ ¶μ ¶·μ£· ³³¥ TALYS 1.2 (¸¶²μÏ´ Ö ±·¨¢ Ö Å ¤²Ö 195mPt,

¶Ê´±É¨·´ Ö Å ¤²Ö 195gPt) ¨ EMPIRE 2.18 (ÏÉ·¨Ì¶Ê´±É¨·´ Ö ±·¨¢ Ö Å ¤²Ö 195mPt)

¨³¥¥É ³ ±¸¨³Ê³ ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  (BC ≈ 11,18 ŒÔ‚), ± ± ¨ ¢ ¸²ÊÎ ¥ ¤·Ê£¨Ì
¶·Ö³ÒÌ ·¥ ±Í¨° É ±μ£μ É¨¶ . �Éμ μ¡ÑÖ¸´Ö¥É¸Ö É¥³ Ë ±Éμ³, ÎÉμ ¤²Ö ¸² ¡μ¸¢Ö§ ´´ÒÌ Ö¤¥·
ÔÉ¨ ·¥ ±Í¨¨ ¶·μÉ¥± ÕÉ ¢ μ¸´μ¢´μ³ ¶·¨ ± ¸ É¥²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨ÖÌ.

3. ��‘“†„…�ˆ… �…‡“‹œ’�’�‚

‚ É ¡². 2 ¶·¨¢¥¤¥´Ò §´ Î¥´¨Ö Q ¤²Ö ·¥ ±Í¨°, · ¸¸Î¨É ´´Ò¥ ¸ ¶μ³μÐÓÕ Q-± ²Ó±Ê²Ö-
Éμ·  [8], ±μÉμ·Ò¥ ³μ£ÊÉ ¶·μÉ¥± ÉÓ ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ ¤¥°É·μ´μ¢ ¸ Ö¤· ³¨ natPt ¢ · ¸-
¸³ É·¨¢ ¥³μ³ ¢ Ô±¸¶¥·¨³¥´É¥ ¤¨ ¶ §μ´¥ Ô´¥·£¨° ´ ²¥É ÕÐ¨Ì Î ¸É¨Í.

‘· ¢´¨É¥²Ó´Ò°  ´ ²¨§ ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö 194Au, 195Au ¨ 195mPt, ¶μ²ÊÎ¥´´ÒÌ ¶·¨
¡μ³¡ ·¤¨·μ¢±¥ ¤¥°É·μ´ ³¨ natPt ¨ 194Pt, ¶μ± §Ò¢ ¥É, ÎÉμ ¢ Ê± § ´´μ³ ¤¨ ¶ §μ´¥ Ô´¥·£¨°
¤¥°É·μ´μ¢ 194Au ³μ¦¥É μ¡· §μ¢ ÉÓ¸Ö ¢ μ¸´μ¢´μ³ ¢ ·¥ ±Í¨¨ 194Pt (d, 2n). ‚±² ¤ ·¥ ±Í¨°
195Pt (d, 3n) 194Au ¨ 196Pt (d, 4n) 194Au ¢ ÔÉμ³ ¤¨ ¶ §μ´¥ Ô´¥·£¨° ¡Ê¤¥É ³ ² ¨§-§  ¡μ²ÓÏ¨Ì
μÉ·¨Í É¥²Ó´ÒÌ §´ Î¥´¨° Q ·¥ ±Í¨°. 195Au ³μ¦¥É μ¡· §μ¢ ÉÓ¸Ö ¢ ·¥ ±Í¨ÖÌ 194Pt (d, n) ¨
195Pt (d, 2n). �É¨³ μ¡ÑÖ¸´Ö¥É¸Ö μÉ´μ¸¨É¥²Ó´μ ¡μ²ÓÏμ¥ ¸¥Î¥´¨¥ μ¡· §μ¢ ´¨Ö ÔÉμ£μ ¨§μ-
Éμ¶  (¸³. ·¨¸. 3, ¡). ‚ · ¡μÉ¥ [6] É ±¦¥ ¶·¨¢¥¤¥´  ËÊ´±Í¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¤²Ö ·¥ ±Í¨¨
natPt (d, x) 195mPt. �¸´μ¢´μ° ¢±² ¤ ¢ μ¡· §μ¢ ´¨¥ 195mPt ¢´μ¸ÖÉ ·¥ ±Í¨¨ 194Pt (d, p) ¨
195Pt (d, pn). Œ ±¸¨³Ê³Ò ËÊ´±Í¨° ¢μ§¡Ê¦¤¥´¨Ö ·¥ ±Í¨° ¸ μ¡· §μ¢ ´¨¥³ 195mPt ´  natPt
¨ 194Pt ´¥¸±μ²Ó±μ ¸³¥Ð¥´Ò ¶μ Ô´¥·£¨¨. ‚ ¸²ÊÎ ¥ natPt ³ ±¸¨³Ê³ ¸³¥Ð¥´ ¢ ¸Éμ·μ´Ê ¡μ²Ó-
Ï¨Ì Ô´¥·£¨°, É ± ± ± ¸ ·μ¸Éμ³ Ô´¥·£¨¨ ¤¥°É·μ´μ¢ §´ Î¨É¥²Ó´Ò° ¢±² ¤ ³μ¦¥É ¤ ¢ ÉÓ
É ±¦¥ ·¥ ±Í¨Ö 195Pt (d, d′).

�  ·¨¸. 5,   ¨ ¡ É ±¦¥ ¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ³μ¤¥²Ó´ÒÌ · ¸Î¥Éμ¢ ¸¥Î¥´¨° μ¡· §μ-
¢ ´¨Ö ¨§μÉμ¶μ¢ 194Au, 195Au ¨ 195mPt ¢ ·¥ ±Í¨¨ 194Pt+ d ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶·μ£· ³³
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’ ¡²¨Í  2. ‡´ Î¥´¨Ö Q ·¥ ±-
Í¨¨ ´  ¨§μÉμ¶ Ì ¶² É¨´Ò ¤²Ö
· §²¨Î´ÒÌ ·¥ ±Í¨° ´  ¤¥°É·μ-
´ Ì [8]

�¥ ±Í¨Ö Q, ŒÔ‚
194Pt (33%)

194Pt (d, p) 195mPt 3,88
194Pt (d, n) 195Au 2,87
194Pt (d, 2n) 194Au −5,51

195Pt (33,8%)
195Pt (d, 2n) 195Au −3,23
195Pt (d, 3n) 194Au −11,16

196Pt (25,3%)
196Pt (d, 3n) 195Au −11,16
196Pt (d, 4n) 194Au −19,53

EMPIRE 2.18 [9] ¨ TALYS 1.2 [10]. ˆ§ ¸· ¢´¥´¨Ö Ô±¸¶¥-
·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¸ · ¸Î¥É´Ò³¨ ¢¨¤´μ, ÎÉμ ÔÉ¨ ¶·μ-
£· ³³Ò (¸μ ¸É ´¤ ·É´Ò³ ´ ¡μ·μ³ ¶ · ³¥É·μ¢) ´¥ ³μ£ÊÉ
¤μ¸É ÉμÎ´μ ´ ¤¥¦´μ μ¶¨¸ ÉÓ ¨§³¥·¥´´Ò¥ ËÊ´±Í¨¨ ¢μ§¡Ê-
¦¤¥´¨Ö ¨¸¸²¥¤μ¢ ´´ÒÌ ·¥ ±Í¨° ¢ · ¸¸³ É·¨¢ ¥³μ³ ¤¨ -
¶ §μ´¥ Ô´¥·£¨°. Šμ¤ EMPIRE 2.18 ´¥¶²μÌμ μ¶¨¸Ò¢ ¥É
¢¨¤ ËÊ´±Í¨° ¢μ§¡Ê¦¤¥´¨Ö ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥· 
·¥ ±Í¨°. …¸²¨ ¸ ·μ¸Éμ³ Ô´¥·£¨¨ ¤¥°É·μ´μ¢ μ¶¨¸ ´¨¥ ·¥-
 ±Í¨¨ (d, 2n) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μ¤  EMPIRE 2.18 ³μ¦´μ
¸Î¨É ÉÓ Ê¤μ¢²¥É¢μ·¨É¥²Ó´Ò³, Éμ ¤²Ö ·¥ ±Í¨¨ (d, n) ¸
μ¡· §μ¢ ´¨¥³ 195Au · ¸Î¥ÉÒ ¤ ÕÉ § ´¨¦¥´´Ò¥ §´ Î¥´¨Ö.
� ¸Î¥ÉÒ ¸¥Î¥´¨° ÔÉ¨Ì ·¥ ±Í¨° ¶μ ¶·μ£· ³³¥ TALYS 1.2
¸μ ¸É ´¤ ·É´Ò³¨ § ²μ¦¥´´Ò³¨ ¢ ÔÉÊ ¶·μ£· ³³Ê ¶ · ³¥-
É· ³¨ ¢μμ¡Ð¥ ´¥ ¤ ÕÉ ¸μ£² ¸¨Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨
§´ Î¥´¨Ö³¨ ¸¥Î¥´¨° ¶· ±É¨Î¥¸±¨ ¢μ ¢¸¥³ ¤¨ ¶ §μ´¥ · ¸-
¸³ É·¨¢ ¥³ÒÌ Ô´¥·£¨° ¤¥°É·μ´μ¢. ’·Ê¤´μ¸É¨ ¨´É¥·¶·¥-
É Í¨¨ ·¥ ±Í¨° ´  ¤¥°É·μ´ Ì ¢ · ³± Ì μ¡ÒÎ´ÒÌ ³¥Ì ´¨§-
³μ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¡Ò²¨ ´¥¤ ¢´μ ¶·μ¤¥³μ´¸É·¨·μ¢ ´Ò

¢ · ¡μÉ Ì [11,12], £¤¥ ¡Ò²μ ¶μ± § ´μ, ÎÉμ ¤²Ö ¸μ£² ¸¨Ö ¸ Ô±¸¶¥·¨³¥´Éμ³ ¢ · ¸Î¥ÉÒ ¸¥Î¥-
´¨° ·¥ ±Í¨° (d, p) ¨ (d, n) ¢ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ³μ¤¥²Ó´ÒÌ ¶μ¤Ìμ¤ Ì ´¥μ¡Ìμ¤¨³μ ÊÎ¨ÉÒ¢ ÉÓ
´¥¶μ²´μ¥ ¸²¨Ö´¨¥ ¨ ¸²¨Ö´¨¥ ¶μ¸²¥ · §¢ ²  ¤¥°É·μ´ .

�·¨ ¸· ¢´¥´¨¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨ · ¸Î¥É´ÒÌ ¶μ ±μ¤Ê TALYS 1.2 ¸¥Î¥´¨° (d, p)-
·¥ ±Í¨¨ ¸ μ¡· §μ¢ ´¨¥³ 195mPt (·¨¸. 5, ¡) ´ ¡²Õ¤ ¥É¸Ö ± Î¥¸É¢¥´´μ¥ ¸μ£² ¸¨¥ É¥μ·¨¨ ¸
Ô±¸¶¥·¨³¥´Éμ³, §  ¨¸±²ÕÎ¥´¨¥³ ¶μ¤¡ ·Ó¥·´μ° μ¡² ¸É¨ Ô´¥·£¨°. �¡· Ð ÕÉ ´  ¸¥¡Ö ¢´¨-
³ ´¨¥ μÉ´μ¸¨É¥²Ó´μ ¡μ²ÓÏ¨¥ ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 195mPt ¶μ ¸· ¢´¥´¨Õ ¸ ¸¥Î¥´¨Ö³¨
μ¡· §μ¢ ´¨Ö ¨§μÉμ¶μ¢ 196mAu, 198mAu [6, 7]. ‘¥Î¥´¨¥ μ¡· §μ¢ ´¨Ö 195Pt ¢ μ¸´μ¢´μ³
¸μ¸ÉμÖ´¨¨ (195gPt) ´¥¢μ§³μ¦´μ ¨§³¥·¨ÉÓ, É ± ± ± ¨§μÉμ¶ 195gPt ¸É ¡¨²¥´. ˆ¸Ìμ¤Ö ¨§
²¨É¥· ÉÊ·´ÒÌ ¤ ´´ÒÌ μ ¸¥Î¥´¨ÖÌ (d, p)-·¥ ±Í¨° ´  ÉÖ¦¥²ÒÌ ³¨Ï¥´ÖÌ ³μ¦¥É ¡ÒÉÓ ¸¤¥-
² ´  μÍ¥´±  ¶μ²´μ£μ ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 195Pt ¢ μ¡² ¸É¨ Ô´¥·£¨° ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ
¡ ·Ó¥· . �·¨´¨³ Ö ¢μ ¢´¨³ ´¨¥, ÎÉμ ¢ ÔÉμ° ³ ¸¸μ¢μ° μ¡² ¸É¨ ¸¥Î¥´¨¥ (d, p)-·¥ ±Í¨¨
¤μ²¦´μ ¡ÒÉÓ ¢ É·¨-Î¥ÉÒ·¥ · §  ¢ÒÏ¥, Î¥³ ¸¥Î¥´¨¥ (d, n)-·¥ ±Í¨¨, ±μÉμ·μ¥ ¡Ò²μ μ¶·¥¤¥-
²¥´μ ´ ³¨ ¤²Ö Ô´¥·£¨¨ ¤¥°É·μ´μ¢ 11,7 ŒÔ‚ · ¢´Ò³ ∼ 80 ³¡, ³μ¦´μ ¤ ÉÓ μÍ¥´±Ê ¸¥Î¥´¨Ö
(d, p)-·¥ ±Í¨¨ ¸ μ¡· §μ¢ ´¨¥³ ¨§μÉμ¶  195(m+g)Pt ∼ 240 ³¡. �Éμ §´ Î¥´¨¥ ¡²¨§±μ ± ¢¥-
²¨Î¨´¥ ¸¥Î¥´¨Ö, ¨§³¥·¥´´μ£μ ¤²Ö ·¥ ±Í¨¨ 197Au (d, p) 198Au [13].

‚ · ¡μÉ Ì [14, 15] ¡Ò²μ ¶μ± § ´μ, ÎÉμ ¢ ·¥ ±Í¨ÖÌ ¸ Ö¤· ³¨ 6Li ¤¥°É·μ´´Ò° ±² -
¸É¥· ¶·μÖ¢²Ö¥É ¸¥¡Ö ± ± ¸¢μ¡μ¤´ Ö Î ¸É¨Í . ˆ´É¥·¥¸´μ ¶μÔÉμ³Ê ¶·μ¢¥¸É¨ ¨§ÊÎ¥´¨¥ ¨
¸· ¢´¥´¨¥  ´ ²μ£¨Î´ÒÌ ¶μ ³¥Ì ´¨§³Ê ·¥ ±Í¨° c μ¡· §μ¢ ´¨¥³ ¨§μÉμ¶μ¢ 194Au ¨ 195Au,
¶·μÉ¥± ÕÐ¨Ì ¶·¨ ¡μ³¡ ·¤¨·μ¢±¥ ³¨Ï¥´¥° ¨§ μ¡μ£ Ð¥´´μ° 194Pt ´¥ Éμ²Ó±μ ¤¥°É·μ´ ³¨,
´μ ¨ ¨μ´ ³¨ 6Li.

‡�Š‹�—…�ˆ…

‚ ·¥ ±Í¨¨ 194Pt+ d ¢¡²¨§¨ ±Ê²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ¨§³¥·¥´Ò ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¨§μ-
Éμ¶μ¢ 194Au, 195Au ¨ 195mPt. �·μ¢¥¤¥´Ò · ¸Î¥ÉÒ ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö ÔÉ¨Ì ¦¥ ¨§μ-
Éμ¶μ¢ ¤²Ö · §²¨Î´ÒÌ Ô´¥·£¨° ¤¥°É·μ´  ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μ¤μ¢ EMPIRE 2.18 [10] ¨
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TALYS 1.2 [11]. ˆ§ ¸· ¢´¥´¨Ö ¤ ´´ÒÌ (·¨¸. 5) ¢¨¤´μ, ÎÉμ ¸μ ¸É ´¤ ·É´Ò³ ´ ¡μ·μ³
¶ · ³¥É·μ¢ · ¸Î¥É´Ò¥ §´ Î¥´¨Ö ¸¥Î¥´¨° ´¥ ³μ£ÊÉ ¤μ¸É ÉμÎ´μ ´ ¤¥¦´μ μ¶¨¸ ÉÓ ¨§³¥-
·¥´´Ò¥ ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö. �´ ²μ£¨Î´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¶·¨ ¸· ¢´¥´¨¨
· ¸Î¥É´ÒÌ ¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¤²Ö ·¥ ±Í¨° 45Sc + d [1]. Šμ¤ EMPIRE 2.18
´¥¶²μÌμ μ¶¨¸Ò¢ ¥É ¢¨¤ ËÊ´±Í¨° ¢μ§¡Ê¦¤¥´¨Ö ·¥ ±Í¨¨ (d, 2n) ¶·¨ Ô´¥·£¨ÖÌ ¢¡²¨§¨ ±Ê-
²μ´μ¢¸±μ£μ ¡ ·Ó¥·  ·¥ ±Í¨° ¨ ¢ÒÏ¥. �¤´ ±μ ¤²Ö ·¥ ±Í¨¨ (d, n) ¸ μ¡· §μ¢ ´¨¥³ 195Au
· ¸Î¥ÉÒ ¶μ ±μ¤Ê EMPIRE 2.18 ¤ ÕÉ § ´¨¦¥´´Ò¥ §´ Î¥´¨Ö. � ¸Î¥ÉÒ ¶μ ±μ¤Ê TALYS 1.2
¤²Ö ÔÉ¨Ì ± ´ ²μ¢ ·¥ ±Í¨¨ ¸μ ¸É ´¤ ·É´Ò³¨ §´ Î¥´¨Ö³¨ ¶ · ³¥É·μ¢ ´¥ ¸μ£² ¸ÊÕÉ¸Ö ¸
Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ §´ Î¥´¨Ö³¨ ¸¥Î¥´¨° ¶· ±É¨Î¥¸±¨ ¢μ ¢¸¥³ ¤¨ ¶ §μ´¥ · ¸¸³ É·¨¢ ¥-
³ÒÌ Ô´¥·£¨° ¤¥°É·μ´μ¢. �¤´ ±μ ¶·¨ ¸· ¢´¥´¨¨ · ¸Î¥É´ÒÌ ¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¸¥Î¥´¨°
(d, p)-·¥ ±Í¨¨ ¸ μ¡· §μ¢ ´¨¥³ 195mPt (·¨¸. 5, ¡) ³μ¦´μ ¢¨¤¥ÉÓ, ÎÉμ, §  ¨¸±²ÕÎ¥´¨¥³ Ô´¥·-
£¨¨ ¤¥°É·μ´μ¢ ¢ ¶μ¤¡ ·Ó¥·´μ° μ¡² ¸É¨, ´ ¡²Õ¤ ¥É¸Ö ± Î¥¸É¢¥´´μ¥ ¸μ£² ¸¨¥ ¸ · ¸Î¥É ³¨
¶μ ±μ¤Ê TALYS 1.2.

�μ-¢¨¤¨³μ³Ê, ¤²Ö ¡μ²¥¥ ±μ··¥±É´μ£μ μ¶¨¸ ´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¢ É¥μ·¥-
É¨Î¥¸±¨Ì · ¸Î¥É Ì ´Ê¦´μ ÊÎ¨ÉÒ¢ ÉÓ ¢±² ¤ ¶·Ö³ÒÌ ± ´ ²μ¢ ·¥ ±Í¨° ¨ § Ì¢ É  ¶·μ¤Ê±Éμ¢
¸É·¨¶¶¨´£  ¨ · §¢ ²  [11,12].

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ £· ´Éμ¢ �””ˆ 10-02-271 , 09-02-
00196 ,   É ±¦¥ £· ´É  ¶μ²´μ³μÎ´μ£μ ¶·¥¤¸É ¢¨É¥²Ö �· ¢¨É¥²Ó¸É¢  —¥Ï¸±μ° �¥¸¶Ê¡²¨±¨
¢ �ˆŸˆ.
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