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  ˆ´¸É¨ÉÊÉ Ô²¥±É·μ´´μ° Ë¨§¨±¨ ��� “±· ¨´Ò, “¦£μ·μ¤, “±· ¨´ 
¡ “¦£μ·μ¤¸±¨° ´ Í¨μ´ ²Ó´Ò° Ê´¨¢¥·¸¨É¥É, “¦£μ·μ¤, “±· ¨´ 

�·μ¢¥¤¥´Ò ¨¸¸²¥¤μ¢ ´¨Ö § ¢¨¸¨³μ¸É¨ ¨§μ³¥·´ÒÌ μÉ´μÏ¥´¨° ¢ÒÌμ¤μ¢ μÉ ³ ±¸¨³ ²Ó´μ° Ô´¥·-
£¨¨ £ ³³ -±¢ ´Éμ¢ ¢ ·¥ ±Í¨ÖÌ 120Te (γ, n) 119m,gTe ¨ 122Te (γ, n) 121m,gTe ¢ ¨´É¥·¢ ²¥ Ô´¥·£¨°
£¨£ ´É¸±μ£μ ¤¨¶μ²Ó´μ£μ ·¥§μ´ ´¸ . �μ²ÊÎ¥´Ò ¸¥Î¥´¨Ö ¢μ§¡Ê¦¤¥´¨Ö ³¥É ¸É ¡¨²Ó´μ£μ ¸μ¸ÉμÖ´¨Ö ¸
Jπ = 11/2− Ö¤¥· 119Te ¨ 121Te. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¸· ¢´¨¢ ÕÉ¸Ö ¸ ·¥§Ê²ÓÉ É ³¨
· ¸Î¥É  ¢ · ³± Ì ¶·μ£· ³³´μ£μ ¶ ±¥É  TALYS-1.2.

Investigation of isomeric yields ratios energy dependence for 120Te (γ, n) 119m,gTe and
122Te (γ, n) 121m,gTe reactions in the energy range of the giant dipole resonance have been carried
out. Cross-sections of metastable states Jπ = 11/2− excitation in 119Te and 121Te nucleus have been
obtained. Experimental results are compared with TALYS-1.2 calculations.

PACS: 23.35.+g

�¤´¨³ ¨§ ÔËË¥±É¨¢´ÒÌ ³¥Éμ¤μ¢ ¶·μ¢¥·±¨  ¤¥±¢ É´μ¸É¨ ¸É É¨¸É¨Î¥¸±μ° É¥μ·¨¨ Ö¤¥·-
´ÒÌ ·¥ ±Í¨°, μ¸´μ¢ ´´μ° ´  £¨¶μÉ¥§¥ ¸μ¸É ¢´μ£μ Ö¤·  (¤  ¨ ¸¶· ¢¥¤²¨¢μ¸É¨ ¤·Ê£¨Ì ¶μ¤-
Ìμ¤μ¢), Ö¢²Ö¥É¸Ö ¨§³¥·¥´¨¥ ¨ ¸· ¢´¥´¨¥ ¸ É¥μ·¥É¨Î¥¸±¨³¨ ¢ÒÎ¨¸²¥´¨Ö³¨ ¨§μ³¥·´ÒÌ μÉ-
´μÏ¥´¨° (μÉ´μÏ¥´¨° ¸¥Î¥´¨° μ¡· §μ¢ ´¨Ö Ö¤·  ¢ ¨§μ³¥·´μ³ ¨ μ¸´μ¢´μ³ ¸μ¸ÉμÖ´¨ÖÌ).
�¤´ ±μ, ´¥¸³μÉ·Ö ´  §´ Î¨É¥²Ó´μ¥ Î¨¸²μ · ¡μÉ, ¶μ¸¢ÖÐ¥´´ÒÌ ¨¸¸²¥¤μ¢ ´¨Õ ¨§μ³¥·´ÒÌ
μÉ´μÏ¥´¨° [1Ä3], ÔÉμÉ ¢μ¶·μ¸ ¢¸¥ ¥Ð¥ μ¸É ¥É¸Ö ´¥¤μ¸É ÉμÎ´μ ¨§ÊÎ¥´´Ò³.

�·μ¢¥¤¥´¨¥ ¨¸¸²¥¤μ¢ ´¨° ´  ËμÉμ´´ÒÌ ¶ÊÎ± Ì μ¡² ¤ ¥É ·Ö¤μ³ ¶·¥¨³ÊÐ¥¸É¢. �¤´μ
¨§ ´¨Ì ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ¢§ ¨³μ¤¥°¸É¢¨¥ £ ³³ -±¢ ´Éμ¢ ¸ Ö¤· ³¨ ¶·μ¨¸Ìμ¤¨É ¶μ¸·¥¤-
¸É¢μ³ Ô²¥±É·μ³ £´¨É´ÒÌ ¸¨², ¸¢μ°¸É¢  ±μÉμ·ÒÌ Ìμ·μÏμ ¨§¢¥¸É´Ò. ”μÉμ´Ò ¶·¨¢´μ¸ÖÉ ¢
Ö¤·μ μÉ´μ¸¨É¥²Ó´μ ´¥¡μ²ÓÏ¨¥ ¨§³¥´¥´¨Ö (¶μ ¸· ¢´¥´¨Õ ¸ ¸¨²Ó´μ¤¥°¸É¢ÊÕÐ¨³¨ Î ¸É¨-
Í ³¨) ¨ ¶μÔÉμ³Ê Ö¢²ÖÕÉ¸Ö ´ ¨¡μ²¥¥  ¤¥±¢ É´Ò³ ¨´¸É·Ê³¥´Éμ³ ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö ¸É·Ê±-
ÉÊ·Ò Ö¤¥·. � ¶·¨³¥·, ¢ μ¡² ¸É¨ Ô´¥·£¨° £¨£ ´É¸±μ£μ ¤¨¶μ²Ó´μ£μ ·¥§μ´ ´¸  (8Ä25 ŒÔ‚)
£ ³³ -±¢ ´É ³¨ ¢´μ¸¨É¸Ö ¢ Ö¤·μ ¶· ±É¨Î¥¸±¨ μ¤´μ§´ Î´μ Ê£²μ¢μ° ³μ³¥´É, · ¢´Ò° 1�,  
¤¨¸¶¥·¸¨Ö ³μ³¥´Éμ¢ ¶μ¸²¥ ¢Ò²¥É  Î ¸É¨ÍÒ ¸μ¸É ¢²Ö¥É (1Ä2) �.

�¸μ¡¥´´μ¸ÉÓÕ ËμÉμÖ¤¥·´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ Ö¢²Ö¥É¸Ö Éμ, ÎÉμ μ¸´μ¢´ Ö ³ ¸¸  ·¥§Ê²Ó-
É Éμ¢ ¢ ´¨Ì ¶μ²ÊÎ¥´  ´  ¶ÊÎ± Ì Éμ·³μ§´μ£μ ¨§²ÊÎ¥´¨Ö μÉ Ô²¥±É·μ´´ÒÌ Ê¸±μ·¨É¥²¥° ¨
´¥¶μ¸·¥¤¸É¢¥´´μ ¢ É ±¨Ì Ô±¸¶¥·¨³¥´É Ì ¨§³¥·Ö¥É¸Ö ¢ÒÌμ¤ Y (Eγ max) ËμÉμÖ¤¥·´μ° ·¥-
 ±Í¨¨, ¨²¨, ¢ ¤ ´´μ³ ¸²ÊÎ ¥, ¨§μ³¥·´μ¥ μÉ´μÏ¥´¨¥ ¢ÒÌμ¤μ¢ d = Ym/Yg, £¤¥ Ym, Yg Å
¢ÒÌμ¤Ò ·¥ ±Í¨° ¸ § ¸¥²¥´¨¥³ ¨§μ³¥·´μ£μ ¨ μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨° ¸μμÉ¢¥É¸É¢¥´´μ.



412 Œ §Ê· ‚. Œ. ¨ ¤·.

–¥²ÓÕ ¤ ´´μ° · ¡μÉÒ Ö¢²Ö¥É¸Ö ¨§³¥·¥´¨¥ ¨  ´ ²¨§ ¨§μ³¥·´ÒÌ μÉ´μÏ¥´¨° ¢ÒÌμ¤μ¢
¢ ·¥ ±Í¨ÖÌ 120Te (γ, n) 119m,gTe ¨ 122Te (γ, n) 121m,gTe ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ £ ³³ -
±¢ ´Éμ¢ ¢ ¨´É¥·¢ ²¥ 9Ä20 ŒÔ‚. „μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨ ¨³¥² ¸Ó ¢¸¥£μ μ¤´  · ¡μÉ , ¶μ¸¢Ö-
Ð¥´´ Ö Ê¶μ³Ö´ÊÉμ° § ¤ Î¥ [1], μ¤´ ±μ ¨§³¥·¥´¨Ö ¡Ò²¨ ¢Ò¶μ²´¥´Ò ¶·¨ ¡μ²¥¥ ¢Ò¸μ±μ°
Ô´¥·£¨¨. �¥§Ê²ÓÉ ÉÒ ¸¨¸É¥³ É¨Î¥¸±¨Ì ¨¸¸²¥¤μ¢ ´¨°, ¶·μ¢¥¤¥´´ÒÌ ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥,
¶μ§¢μ²ÖÕÉ ¶μ²ÊÎ¨ÉÓ ´¥ Éμ²Ó±μ μÍ¥´±Ê ¨´É¥£· ²Ó´ÒÌ ¸¥Î¥´¨°, ´μ ¨ Ì · ±É¥·¨¸É¨±¨ ¤¨Ë-
Ë¥·¥´Í¨ ²Ó´ÒÌ ¸¥Î¥´¨° ¢μ§¡Ê¦¤¥´¨Ö ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨°, Ô´¥·£¨Õ ¨Ì ³ ±¸¨³Ê³μ¢ Em,
Ï¨·¨´Ò Γ, ÔËË¥±É¨¢´Ò¥ ¶μ·μ£¨ ¨ É. ¤., ÎÉμ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶·μ¢¥¸É¨ ¡μ²¥¥ ¤¥É ²Ó´μ¥
¸· ¢´¥´¨¥ ¸ É¥μ·¥É¨Î¥¸±¨³¨ · ¸Î¥É ³¨.

‚ ¨¸¸²¥¤Ê¥³ÒÌ ¨§μÉμ¶ Ì É¥²²Ê·  119Te, 121Te ¨§μ³¥·´Ò¥ ¸μ¸ÉμÖ´¨Ö Ì · ±É¥·¨§ÊÕÉ¸Ö
¸¶¨´-Î¥É´μ¸ÉÓÕ Jπ = 11/2− ¨ Ëμ·³¨·ÊÕÉ¸Ö ¶μ¤μ¡μ²μÎ±μ° 1h11/2. �¸´μ¢´Ò¥ ¸μ¸ÉμÖ´¨Ö
Ëμ·³¨·ÊÕÉ¸Ö ¶μ¤μ¡μ²μÎ±μ° 3s1/2.

1. �Š‘�…�ˆŒ…�’

ˆ¸¸²¥¤Ê¥³Ò¥ ³¨Ï¥´¨ ¡Ò²¨ ¨§£μÉμ¢²¥´Ò ¢ ¢¨¤¥ ¤¨¸±μ¢ ¨§ ¸É¥±²μμ¡· §´μ° μ±¨¸¨ É¥²-
²Ê·  ’¥�2 ¤¨ ³¥É·μ³ 25 ³³, Éμ²Ð¨´μ° 2 ³³ ¨ Î¨¸ÉμÉμ° 99,99 %. �¡²ÊÎ¥´¨¥ μ¡· §Íμ¢
¶·μ¨§¢μ¤¨²μ¸Ó ´  Éμ·³μ§´μ³ ¶ÊÎ±¥ ³¨±·μÉ·μ´  Œ-30 μÉ¤¥²  ËμÉμÖ¤¥·´ÒÌ ¶·μÍ¥¸¸μ¢
ˆ´¸É¨ÉÊÉ  Ô²¥±É·μ´´μ° Ë¨§¨±¨ ��� “±· ¨´Ò. �¸´μ¢´Ò¥ Ì · ±É¥·¨¸É¨±¨ ³¨±·μÉ·μ´ 
¶·¥¤¸É ¢²¥´Ò ¢ · ¡μÉ¥ [4]. ˆ§³¥´¥´¨¥ Ô´¥·£¨¨ Ê¸±μ·¨É¥²Ö Ô²¥±É·μ´μ¢ ¶·μ¨¸Ìμ¤¨É ¤¢Ê³Ö
¶ÊÉÖ³¨: ¢ Ï¨·μ±¨Ì ¶·¥¤¥² Ì Å § ³¥´μ° ¢μ²´μ¢μ¤´ÒÌ ¢¸É ¢μ±, É. ¥. ¨§³¥´¥´¨¥³ Î¨¸² 
μ·¡¨É Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¨, ¢ ¶·¥¤¥² Ì μ¤´μ° ¢μ²´μ¢μ° ¢¸É ¢±¨, ¨§³¥´¥´¨¥³ ¢¥¤ÊÐ¥£μ
³ £´¨É´μ£μ ¶μ²Ö. ‚¥²¨Î¨´  ´ ¶·Ö¦¥´´μ¸É¨ ³ £´¨É´μ£μ ¶μ²Ö ±μ´É·μ²¨·μ¢ ² ¸Ó ³¥Éμ-
¤μ³ Ö¤¥·´μ£μ ³ £´¨É´μ£μ ·¥§μ´ ´¸ . � §¡·μ¸ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¶μ Ô´¥·£¨¨ ´¥ ¶·¥¢Ò-
Ï ² 50 ±Ô‚. ‘·¥¤´¨° Éμ± Ê¸±μ·¥´´ÒÌ Ô²¥±É·μ´μ¢ ¸μ¸É ¢²Ö² 5 ³±�. ’μ·³μ§´μ° ³¨Ï¥-
´ÓÕ ¸²Ê¦¨²  É ´É ²μ¢ Ö ¶² ¸É¨´  Éμ²Ð¨´μ° 0,5 ³³. �¡²ÊÎ¥´¨¥ ¨¸¸²¥¤Ê¥³ÒÌ μ¡· §Íμ¢
μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¢ μ¡² ¸É¨ 9Ä20 ŒÔ‚ ¸ Ï £μ³ ΔE = 0,5 ŒÔ‚. ‚·¥³Ö μ¡²ÊÎ¥´¨Ö tirr
¸μ¸É ¢²Ö²μ 20 ³¨´ ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ ¨ 2 Î ¢¡²¨§¨ ¶μ·μ£  ·¥ ±Í¨¨ (γ, n)m. ‚·¥³Ö
μÌ² ¦¤¥´¨Ö tcool Å 1Ä2 Î. ƒ ³³ -¸¶¥±É·Ò μ¡²ÊÎ¥´´ÒÌ ³¨Ï¥´¥° ¨§³¥·Ö²¨¸Ó ¸¶¥±É·μ³¥-
É·μ³ ¸ ¢Ò¸μ±¨³ · §·¥Ï¥´¨¥³ ´  ¡ §¥ £¥·³ ´¨¥¢μ£μ �PGe-¤¥É¥±Éμ·  μ¡Ó¥³μ³ 175 ¸³3 ¨
8192-± ´ ²Ó´Ò³  ´ ²¨§ Éμ·μ³ ORTEC, c¢Ö§ ´´Ò³ c ±μ³¶ÓÕÉ¥·μ³ ¤²Ö ´ ±μ¶²¥´¨Ö ¤ ´-
´ÒÌ. ”μÉμÔËË¥±É¨¢´μ¸ÉÓ ¤¥É¥±Éμ·  ¡Ò²  μ¶·¥¤¥²¥´  ¸ ¶μ³μÐÓÕ ¸É ´¤ ·É¨§¨·μ¢ ´´ÒÌ

‘¶¥±É·μ¸±μ¶¨Î¥¸±¨¥ Ì · ±É¥·¨¸É¨±¨ Ö¤¥·

Ÿ¤·  Jπ Bn, ŒÔ‚ T1/2 Eiso, ŒÔ‚ Eγ , ŒÔ‚ α, % p, %
119mTe 1/2+ Å 4,7 ¸ÊÉ 261 1212 66,2 100
119gTe 3/2+ 11,5 16,5 Î Å 644 84,0 Å
121mTe 1/2+ Å 154 ¸ÊÉ 294 212 61,4 88,6
121gTe 3/2+ 10,9 19,16 ¸ÊÉ Å 573 80,3 Å

�·¨³¥Î ´¨¥. Jπ Å ¸¶¨´-¶ ·´μ¸ÉÓ μ¸´μ¢´μ£μ ¨ ¨§μ³¥·´μ£μ Ê·μ¢´¥°,
Bn Å ¶μ·μ£ (γ, n)-·¥ ±Í¨¨ ¤²Ö ³ É¥·¨´¸±μ£μ Ö¤· , T1/2 Å ¶¥·¨μ¤ ¶μ-
²Ê· ¸¶ ¤ , Eiso Å Ô´¥·£¨Ö ¨§μ³¥·´μ£μ Ê·μ¢´Ö, Eγ Å Ô´¥·£¨Ö  ´ ²¨É¨-
Î¥¸±μ£μ £ ³³ -¶¥·¥Ìμ¤ , α Å ¨´É¥´¸¨¢´μ¸ÉÓ ²¨´¨¨, p Å ±μÔËË¨Í¨¥´É
¢¥É¢²¥´¨Ö.



‘¥Î¥´¨Ö ¢μ§¡Ê¦¤¥´¨Ö ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° Ö¤¥· 119’¥, 121’¥ ¢ ·¥ ±Í¨ÖÌ (γ, n) 413

£ ³³ -¨¸ÉμÎ´¨±μ¢ (�‘ƒˆ) ¸ ÉμÎ´μ¸ÉÓÕ 1Ä2%. � §·¥Ï¥´¨¥ ¤¥É¥±Éμ·  ¸μ¸É ¢²Ö²μ 1,9 ±Ô‚
¤²Ö ²¨´¨¨ 1332 ±Ô‚ ±μ¡ ²ÓÉ -60.

„²Ö μ¶·¥¤¥²¥´¨Ö § ¸¥²¥´¨Ö μ¸´μ¢´μ£μ ¨ ¨§μ³¥·´μ£μ Ê·μ¢´¥° ¨§μÉμ¶μ¢ É¥²²Ê·  ¢ ·¥ ±-
Í¨ÖÌ 120Te (γ, n) 119m,gTe ¨ 122Te (γ, n) 121m,gTe ¨¸¶μ²Ó§μ¢ ² ¸Ó  ±É¨¢ Í¨μ´´ Ö ³¥Éμ¤¨± .
‘¶¥±É·μ¸±μ¶¨Î¥¸±¨¥ Ì · ±É¥·¨¸É¨±¨ ¨¸¸²¥¤Ê¥³ÒÌ Ö¤¥· ¡· ²¨¸Ó ¨§ · ¡μÉ [5Ä7] ¨ ¶·¨¢¥-
¤¥´Ò ¢ É ¡²¨Í¥.

2. �…‡“‹œ’�’› ˆ ��‘“†„…�ˆ…

Š ± ¡Ò²μ μÉ³¥Î¥´μ ¢ÒÏ¥, ´ ¢¥¤¥´´ Ö  ±É¨¢´μ¸ÉÓ μ¡²ÊÎ¥´´ÒÌ ³¨Ï¥´¥° ¢Ò¸μ±μÎ¨-
¸Éμ° μ±¨¸¨ É¥²²Ê·  ¨§³¥·Ö² ¸Ó £ ³³ -¸¶¥±É·μ³¥É·μ³ ¸ �PGe-¤¥É¥±Éμ·μ³. �  ·¨¸. 1,  , ¡
¶·¨¢¥¤¥´Ò ¤¢  ÊÎ ¸É±  É¨¶¨Î´μ£μ ¸¶¥±É·  ¤²Ö μ¡· §Íμ¢ ’¥�2, μ¡²ÊÎ¥´´ÒÌ ¶·¨ Eγ max =
14 ŒÔ‚. �  ·¨¸. 1 n Å ´μ³¥· ± ´ ²   ´ ²¨§ Éμ· , N Å ±μ²¨Î¥¸É¢μ ¨³¶Ê²Ó¸μ¢ ¢ ± ´ ²¥.
�¨¸. 1,   ¸μμÉ¢¥É¸É¢Ê¥É ¢·¥³¥´¨ μÌ² ¦¤¥´¨Ö tcool = 4 Î ¨ ¢·¥³¥´¨ ¨§³¥·¥´¨Ö tmeas = 16 Î;
·¨¸. 1, ¡ Å tcool = 7 ¸ÊÉ, tmeas = 3 Î.

�¨¸. 1. „¢  ÊÎ ¸É±  Ô±¸¶¥·¨³¥´É ²Ó´μ£μ £ ³³ -¸¶¥±É·  μÉ μ¡²ÊÎ¥´´μ° ³¨Ï¥´¨ É¥²²Ê· 

Š ± ¢¨¤´μ ¨§ ·¨¸Ê´±μ¢, Ëμ´μ¢Ò¥ Ê¸²μ¢¨Ö ¨§³¥·¥´¨Ö ¥¸É¥¸É¢¥´´μ° ¸³¥¸¨ ¨§μÉμ¶μ¢
´¥¸±μ²Ó±μ ÌÊ¦¥, Î¥³ ¶·¨ ¨§³¥·¥´¨¨ μ¡· §Íμ¢ μ¡μ£ Ð¥´´ÒÌ ¨§μÉμ¶μ¢, μ¤´ ±μ ¨¸¶μ²Ó§μ-
¢ ´¨¥ ¸¶¥±É·μ³¥É·  ¢Ò¸μ±μ£μ · §·¥Ï¥´¨Ö ¶μ§¢μ²Ö¥É ¶μ²ÊÎ¨ÉÓ ´ ¤¥¦´Ò° ·¥§Ê²ÓÉ É. ‚¸¥
 ´ ²¨É¨Î¥¸±¨¥ ²¨´¨¨ 119Te ¨ 121Te Ìμ·μÏμ ¢Ò¤¥²ÖÕÉ¸Ö ¨ ¨¤¥´É¨Ë¨Í¨·ÊÕÉ¸Ö. �μ¸±μ²Ó±Ê
¶·¨ · ¸¶ ¤¥ ¨§μ³¥·´μ£μ Ê·μ¢´Ö 119mTe μ¸´μ¢´μ¥ ¸μ¸ÉμÖ´¨¥ ¶· ±É¨Î¥¸±¨ ´¥ § ¸¥²Ö¥É¸Ö,
Éμ ¨§μ³¥·´Ò¥ μÉ´μÏ¥´¨Ö ¢ÒÌμ¤μ¢ d = Ym/Yg ¤²Ö ·¥ ±Í¨¨ 120Te (γ, n) 119m,gTe μ¶·¥¤¥-
²Ö²¨¸Ó ± ± ¨§μ³¥·´Ò¥ μÉ´μÏ¥´¨Ö ´¥§ ¢¨¸¨³ÒÌ ¢ÒÌμ¤μ¢ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

d(Eγ max) =
Ym

Yg
= C

Nm

Ng

λmϕgfg

λgϕmfm
. (1)

‡¤¥¸Ó ϕ = ξm,gkm,gαm,g, £¤¥ ξm,g Å ËμÉμÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ £ ³³ -²¨´¨°,
¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì · ¸¶ ¤Ê ¨§μ³¥·´μ£μ ¨ μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨°; αm,g Å ¨´É¥´¸¨¢´μ¸ÉÓ
²¨´¨°; km,g Å ¶μ¶· ¢±  ´  ¸ ³μ¶μ£²μÐ¥´¨¥ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì £ ³³ -²¨´¨° ¢ ³¨Ï¥´¨;
Nm, Ng Å Î¨¸²μ § ·¥£¨¸É·¨·μ¢ ´ÒÌ ¨³¶Ê²Ó¸μ¢ ¢ ËμÉμ¶¨± Ì, μÉ¢¥É¸É¢¥´´ÒÌ §  · ¸¶ ¤
¨§μ³¥·´μ£μ ¨ μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨°; C Å ±μÔËË¨Í¨¥´É, ±μÉμ·Ò° ÊÎ¨ÉÒ¢ ¥É ´ ²μ¦¥´¨¥
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�¨¸. 2. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨§μ³¥·´Ò¥ μÉ´μÏ¥´¨Ö ¤²Ö Ö¤¥· 119Te ¨ 121Te, ¶μ²ÊÎ¥´´Ò¥ ¢ (γ, n)-
·¥ ±Í¨ÖÌ

¨ ¶·μ¸Î¥ÉÒ ¨³¶Ê²Ó¸μ¢. — ¸μ¢ Ö ËÊ´±Í¨Ö fm,g · ¢´ 

fm,g = [1 − exp (−λm,gtirr)] exp (−λm,gtcool)[1 − exp (−λm,gtmeas)],

£¤¥ λm, λg Å ¶μ¸ÉμÖ´´ Ö · ¸¶ ¤ ; tirr, tcool, tmeas Å ¢·¥³Ö μ¡²ÊÎ¥´¨Ö, μÌ² ¦¤¥´¨Ö ¨
¨§³¥·¥´¨Ö ¸μμÉ¢¥É¸É¢¥´´μ. �μ²ÊÎ¥´´Ò¥ É ±¨³ μ¡· §μ³ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨§μ³¥·´Ò¥
μÉ´μÏ¥´¨Ö ¢ÒÌμ¤μ¢ ¤²Ö ·¥ ±Í¨¨ 119Te (γ, n) 120m,gTe μ¡μ§´ Î¥´Ò ´  ·¨¸. 2,   ÉμÎ± ³¨.

�μ¸±μ²Ó±Ê ¨§μ³¥·´μ¥ ¸μ¸ÉμÖ´¨¥ ¨§μÉμ¶  121mTe ¶·¨ · ¸¶ ¤¥ ¨´É¥´¸¨¢´μ § ¸¥²Ö¥É
μ¸´μ¢´μ° Ê·μ¢¥´Ó, Éμ ¤²Ö · ¸Î¥É  ¨§μ³¥·´μ£μ μÉ´μÏ¥´¨Ö d ¢ ·¥ ±Í¨¨ 121Te (γ, n) 122m,gTe
¨¸¶μ²Ó§μ¢ ² ¸Ó Ëμ·³Ê²  [8]

d(Eγ max) =
Ym

Yn
=

{
λg

λm

fm(t)
fg(t)

(
ϕm

ϕg

Ng

Nm
− p

λg

λg − λm

)
+ p

λm

λg − λm

}−1

. (2)

‡¤¥¸Ó μ¡μ§´ Î¥´¨Ö É ±¨¥ ¦¥, ± ± ¢ Ëμ·³Ê²¥ (1). ŠμÔËË¨Í¨¥´É ¢¥É¢²¥´¨Ö p ¡· ²¸Ö
· ¢´Ò³ 0,886 [7]. � ¸¸Î¨É ´´Ò¥ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨§μ³¥·´Ò¥ μÉ´μÏ¥´¨Ö ¢ÒÌμ¤μ¢
¤²Ö Ö¤·  121m,gTe ¶μ± § ´Ò ÉμÎ± ³¨ ´  ·¨¸. 2, ¡. �Í¥´¥´´Ò° ´ ³¨ Ô±¸¶¥·¨³¥´É ²Ó-
´Ò° ÔËË¥±É¨¢´Ò° ¶μ·μ£ ·¥ ±Í¨¨ 120Te (γ, n) 119mTe ¸μ¸É ¢²Ö¥É (11,5 ± 0,25) ŒÔ‚, ÎÉμ
´  1,2 ŒÔ‚ ¢ÒÏ¥ ¶μ·μ£  ·¥ ±Í¨¨ (γ, n) ¨ ´  0,9 ŒÔ‚ ¢ÒÏ¥ · ¸Î¥É´μ£μ ¶μ·μ£  ¢μ§¡Ê¦¤¥-
´¨Ö ¨§μ³¥·´μ£μ Ê·μ¢´Ö Ecal = Bn + Eiso.

�´ ²¨§ ¸Ì¥³Ò ´¨§±μ²¥¦ Ð¨Ì ¸μ¸ÉμÖ´¨° Ö¤·  119Te [6] ¶μ± §Ò¢ ¥É, ÎÉμ ¶¥·¢Ò³¨  ±-
É¨¢ Í¨μ´´Ò³¨ Ê·μ¢´Ö³¨ ¤²Ö ¨§μ³¥·´μ£μ ¸μ¸ÉμÖ´¨Ö ¸ Jπ = 11/2− Ö¢²ÖÕÉ¸Ö Ê·μ¢´¨ ¸
Ô´¥·£¨¥° E = 501 ±Ô‚ (Jπ = 7/2−) ¨ E = 661 ±Ô‚ (Jπ = 7/2−). �¥·¢Ò° Ê·μ-
¢¥´Ó ¶μ¸·¥¤¸É¢μ³ E2-¶¥·¥Ìμ¤μ¢ § ¸¥²Ö¥É ¨§μ³¥·´μ¥ ¸μ¸ÉμÖ´¨¥ ¸ ¢¥·μÖÉ´μ¸ÉÓÕ 100%,  
¢Éμ·μ° ¸ ¢¥·μÖÉ´μ¸ÉÓÕ 26%. ‚ ¸¢μÕ μÎ¥·¥¤Ó, ¶·¨ · ¸¶ ¤¥ ¸μ¸ÉμÖ´¨° £¨£ ´É¸±μ£μ ¤¨-
¶μ²Ó´μ£μ ·¥§μ´ ´¸  ¸ Jπ = 1− Ö¤·  120’¥ ¤²Ö § ¸¥²¥´¨Ö Ê·μ¢´¥° ¸ Jπ = 7/2− Ö¤·  119’¥
´¥°É·μ´Ò ¤μ²¦´Ò Ê´μ¸¨ÉÓ ³μ³¥´É l = 2 ¤²Ö ¸μÌ· ´¥´¨Ö Î¥É´μ¸É¨. � ¸Î¥ÉÒ ¶μ μ¶É¨Î¥-
¸±μ° ³μ¤¥²¨ [9] ¶μ± §Ò¢ ÕÉ, ÎÉμ É ±¨¥ ´¥°É·μ´Ò ¢ ±μ²¨Î¥¸É¢¥ 4Ä5 % ¶μÖ¢²ÖÕÉ¸Ö ¶·¨
¨Ì Ô´¥·£¨¨ 400Ä500 ±Ô‚, ÎÉμ ¢ ¶·¥¤¥² Ì μÏ¨¡μ± ³μ¦¥É μ¡ÑÖ¸´¨ÉÓ ¤μ¸É ÉμÎ´μ ¢¨¸μ±¨°
ÔËË¥±É¨¢´Ò° ¶μ·μ£ ·¥ ±Í¨¨ 120Te (γ, n) 119mTe.
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�Í¥´±  Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ÔËË¥±É¨¢´μ£μ ¶μ·μ£  ·¥ ±Í¨¨ 122Te (γ, n) 121mTe ¤ ¥É
§´ Î¥´¨¥ (11,0±0,35) ŒÔ‚, ÎÉμ É ± ¦¥, ± ± ¨ ¢ ¸²ÊÎ ¥ 119Te, ´  0,9 ŒÔ‚ ¢ÒÏ¥ · ¸Î¥É´μ£μ
¶μ·μ£ . “Î¨ÉÒ¢ Ö ´ ²¨Î¨¥  ±É¨¢ Í¨μ´´ÒÌ Ê·μ¢´¥° ¸ Jπ = 7/2− Ô´¥·£¨¥° E = 583 ±Ô‚
¨ E = 757 ±Ô‚ ¨ ¶·μ¢μ¤Ö μÍ¥´±Ê ¸μ£² ¸´μ ¨§²μ¦¥´´μ° ¢ÒÏ¥ ¶·μÍ¥¤Ê·¥, ³μ¦´μ ¶μ-
²ÊÎ¨ÉÓ Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ¥ μ¡ÑÖ¸´¥´¨¥ ¢¥²¨Î¨´Ò ÔËË¥±É¨¢´μ£μ ¶μ·μ£  ·¥ ±Í¨¨ (γ, n)m

É ±¦¥ ¤²Ö ¨§μÉμ¶  121Te. ‘¶²μÏ´μ° ±·¨¢μ° ´  ·¨¸. 2 ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ  ¶-
¶·μ±¸¨³ Í¨¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨§μ³¥·´ÒÌ μÉ´μÏ¥´¨° d = f(Eγ max) ¤²Ö ·¥ ±Í¨°
119Te (γ, n) 120m,gTe ¨ 121Te (γ, n) 122m,gTe ±·¨¢Ò³¨ 	μ²ÓÍ³ ´ :

y = A +
B − A

1 + exp ((E − E0)/ΔE1)
, (3)

£¤¥ A, B, E0 ¨ ΔE1 Å ¶ · ³¥É·Ò. �¶¶·μ±¸¨³ Í¨Ö μ¸ÊÐ¥¸É¢²Ö² ¸Ó ³¥Éμ¤μ³ ´ ¨³¥´ÓÏ¨Ì
±¢ ¤· Éμ¢. ‚ ·¥§Ê²ÓÉ É¥ ¶μ¤£μ´±¨ ¶μ²ÊÎ¥´Ò ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö ¶ · ³¥É·μ¢: ¤²Ö ·¥ ±Í¨¨
120Te (γ, n) 119m,gTe Å A = 0,184±0, 003, B = −0,0645±0,002, E0 = (14,03±0,37) ŒÔ‚,
ΔE1 = (2,21 ± 0,21) ŒÔ‚; ¤²Ö ·¥ ±Í¨¨ 121Te (γ, n) 122m,gTe Å A = 0,224 ± 0,010,
B = −0,114 ± 0,043, E0 = (12,60 ± 0,46) ŒÔ‚, ΔE1 = (2,067 ± 0,342) ŒÔ‚. � ²¨-
Î¨¥ Ô±¸¶¥·¨³¥´É ²Ó´μ° § ¢¨¸¨³μ¸É¨ ¨§μ³¥·´ÒÌ μÉ´μÏ¥´¨° ¢ÒÌμ¤μ¢ μÉ ³ ±¸¨³ ²Ó´μ°
Ô´¥·£¨¨ £ ³³ -±¢ ´Éμ¢ Éμ·³μ§´μ£μ ¸¶¥±É·  d(Eγ max) μÉ ¶μ·μ£μ¢ ·¥ ±Í¨¨ (γ, n) ¨ ¢ÒÏ¥
¶μ§¢μ²Ö¥É, ¨¸¶μ²Ó§ÊÖ ¶μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨° (γ, n) [10], · ¸¸Î¨É ÉÓ ¸¥Î¥´¨Ö § ¸¥²¥´¨Ö
¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° σm. � ¸Î¥É ¢¥²¸Ö ³¥Éμ¤μ³ μ¡· É´μ° ³ É·¨ÍÒ [11]. �μ²ÊÎ¥´-
´Ò¥ ¸¥Î¥´¨Ö ¢μ§¡Ê¦¤¥´¨Ö ³¥É ¸É ¡¨²Ó´ÒÌ ¸μ¸ÉμÖ´¨° ¢ ·¥ ±Í¨ÖÌ 120Te (γ, n) 119mTe ¨
122Te (γ, n) 121mTe ¶μ± § ´Ò ÉμÎ± ³¨ ´  ·¨¸. 3. ‘¥Î¥´¨Ö ¨³¥ÕÉ μ¤´μ£μ·¡ÊÕ Ëμ·³Ê ¸
³ ±¸¨³Ê³ ³¨ ¶·¨ Ô´¥·£¨¨ 15,5Ä16,0 ŒÔ‚. �·¨ ÔÉμ³ ³ ±¸¨³Ê³ ¸¥Î¥´¨Ö ·¥ ±Í¨¨ (γ, n)
¤²Ö ÔÉ¨Ì ¨§μÉμ¶μ¢ ´ Ìμ¤¨É¸Ö ¶·¨ Ô´¥·£¨¨ 15 ŒÔ‚ [10].

‘ Í¥²ÓÕ ¸· ¢´¥´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¸ É¥μ·¥É¨Î¥¸±¨³¨ μÍ¥´± ³¨ ´ ³¨
¶·μ¢¥¤¥´Ò · ¸Î¥ÉÒ ¸¥Î¥´¨° ¤²Ö ·¥ ±Í¨° 120Te (γ, n) 119mTe ¨ 122Te (γ, n) 121mTe ¸ ¶μ-
³μÐÓÕ ¶·μ£· ³³´μ£μ ¶ ±¥É  TALYS-1.2 [12]. ‚ ±μ¤¥ TALYS ¶·μ£· ³³´μ ·¥²¨§μ¢ ´μ
¡μ²ÓÏ¨´¸É¢μ ¸μ¢·¥³¥´´ÒÌ ³μ¤¥²¥°, μ¶¨¸Ò¢ ÕÐ¨Ì ¶·μÉ¥± ´¨¥ Ö¤¥·´ÒÌ ·¥ ±Í¨°. ‚ · ³-
± Ì · ¸Î¥É´μ° ¶·μÍ¥¤Ê·Ò ¨¸¶μ²Ó§Ê¥É¸Ö ¸²¥¤ÊÕÐ Ö ¸Ì¥³ : Ö¤·μ-³¨Ï¥´Ó ¸ Ì · ±É¥·¨¸É¨-

�¨¸. 3. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨ · ¸Î¥É´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨° 120Te (γ, n) 119mTe ¨ 122Te (γ, n) 121mTe
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± ³¨ (Zi, Ni) ¨ ¸¶¨´-Î¥É´μ¸ÉÓÕ (Ji, πi) ¶μ£²μÐ ¥É ³μ´μÌ·μ³ É¨Î¥¸±¨° ¤¨¶μ²Ó´Ò° £ ³³ -
±¢ ´É ¸ Ô´¥·£¨¥° Eγ , ¶μ¸²¥ Î¥£μ Ëμ·³¨·Ê¥É¸Ö ±μ³¶ Ê´¤-Ö¤·μ ¸ Ô´¥·£¨¥° ¢μ§¡Ê¦¤¥´¨Ö
Ec (Ec = Eγ) ¨ ¸¶¥±É·μ³ ¢μ§³μ¦´ÒÌ §´ Î¥´¨° ¸¶¨´  ¨ Î¥É´μ¸É¨ (Jc, πc). � ¸¸Î¨ÉÒ-
¢ ¥É¸Ö ¶μ²´μ¥ ¸¥Î¥´¨¥ ËμÉμ¶μ£²μÐ¥´¨Ö σtot. � ¸¶ ¤ ¢μ§¡Ê¦¤¥´´μ£μ Ö¤·  ¶·μ¨¸Ìμ¤¨É
¨²¨ ¶μ¸·¥¤¸É¢μ³ ³¥Ì ´¨§³  ¶μ²Ê¶·Ö³ÒÌ ¶·μÍ¥¸¸μ¢ (¢±² ¤ ±μÉμ·ÒÌ ¢ ´ Ï¥³ ¸²ÊÎ ¥ · -
¢¥´ 0,7 % ¶·¨ Eγ = 12,0 ŒÔ‚, 4,4% ¶·¨ Eγ = 16,0 ŒÔ‚ ¨ 9,7 % ¶·¨ Eγ = 18,0 ŒÔ‚),
¨²¨ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸μ ¸É É¨¸É¨Î¥¸±¨³ ³¥Ì ´¨§³μ³ • Ê§¥· Ä”¥Ï¡ Ì  [13]. �³¨¸¸¨Ö ´¥°-
É·μ´μ¢ · ¸¸Î¨ÉÒ¢ ¥É¸Ö ¤²Ö ±μ´±·¥É´ÒÌ Ê·μ¢´¥° (§μ´) ¤μÎ¥·´¥£μ Ö¤·  ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
±μÔËË¨Í¨¥´É  ¶·μ´¨Í ¥³μ¸É¨ Tl, · ¸¸Î¨É ´´μ£μ ¶μ μ¶É¨Î¥¸±μ° ³μ¤¥²¨ [9]. �·¨ ÔÉμ³
¤μ Ô´¥·£¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¤μÎ¥·´¥£μ Ö¤·  E = 3 ŒÔ‚ ¡· ²¨¸Ó Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥
¶μ ¤¨¸±·¥É´Ò³ Ê·μ¢´Ö³ ¸ ¡ §Ò ¤ ´´ÒÌ RIPL-3. �·¨ ¡μ²¥¥ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ ¸¶¥±É·
¢μ§¡Ê¦¤¥´´ÒÌ Ê·μ¢´¥° ¤μÎ¥·´¥£μ Ö¤·  ¸Î¨É ²¸Ö ´¥¶·¥·Ò¢´Ò³, μ¶¨¸Ò¢ ²¸Ö ¶²μÉ´μ¸ÉÓÕ
Ê·μ¢´¥° ρ(E, J, π) ¨ · §¡¨¢ ²¸Ö ´  μ¶·¥¤¥²¥´´μ¥ ±μ²¨Î¥¸É¢μ Ô´¥·£¥É¨Î¥¸±¨Ì §μ´ (¢ ´ -
Ï¥³ ¸²ÊÎ ¥ 50). …¸²¨ Ö¤·μ · ¸¶ ¤ ¥É¸Ö ¢ §μ´Ê ¢ ´¥¶·¥·Ò¢´μ³ ¸¶¥±É·¥, Éμ ¨¸¶μ²Ó§Ê¥É¸Ö
ÔËË¥±É¨¢´Ò° ±μÔËË¨Í¨¥´É ¶·μ´¨Í ¥³μ¸É¨ T eff

l . „²Ö μ¶¨¸ ´¨Ö ¶²μÉ´μ¸É¨ Ê·μ¢´¥° ρ
¢ ´ ¸ÉμÖÐ¨Ì · ¸Î¥É Ì ¨¸¶μ²Ó§μ¢ ² ¸Ó ¸³¥Ð¥´´ Ö ¶μ Ô´¥·£¨¨ ³μ¤¥²Ó Ë¥·³¨-£ §  [14].
�¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ¸¥Î¥´¨° ·¥ ±Í¨° 120Te (γ, n) 119mTe ¨ 122Te (γ, n) 121mTe ¶μ± § ´Ò
¸¶²μÏ´Ò³¨ ²¨´¨Ö³¨ ´  ·¨¸. 3. ‘· ¢´¥´¨¥ ·¥§Ê²ÓÉ Éμ¢ · ¸Î¥É  ¸¥Î¥´¨° ¨ Ô±¸¶¥·¨³¥´É 
Ê± §Ò¢ ¥É ´  ¨Ì Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ¥ ¸μ£² ¸¨¥, ÎÉμ ¢ ¸¢μÕ μÎ¥·¥¤Ó ¶μ¤É¢¥·¦¤ ¥É ¤μ³¨´¨-
·μ¢ ´¨¥ ¸É É¨¸É¨Î¥¸±μ£μ ³¥Ì ´¨§³  ¶·¨ § ¸¥²¥´¨¨ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° ¢ ·¥ ±Í¨¨ (γ, n).
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