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�·µ¢¥¤¥´µ ¨¸¸²¥¤µ¢ ´¨¥ Ì · ±É¥·¨¸É¨±  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢
¸ ´¥°É· ²Ó´Ò³¨ ± µ´ ³¨ ¢ ´¥°É·µ´-Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ. �¶·¥¤¥-
²¥´µ ¸¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0/K̄0. ‚ ·¥ ±-
Í¨ÖÌ ¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ µÍ¥´¥´  ¤µ²Ö ¶·µÍ¥¸¸µ¢, · §·¥Ï¥´´ÒÌ
¶· ¢¨²µ³ �±Ê¡µÄ–¢¥°£ Äˆ¨§Ê±¨. �±¸¶¥·¨³¥´É ¢Ò¶µ²´¥´ ¸ ¶µ³µÐÓÕ ¸¶¥±É·µ-
³¥É·  �Š‘—��Œ ´  c¥·¶ÊÌµ¢¸±µ³ Ê¸±µ·¨É¥²¥ ¶·¨ Ô´¥·£¨¨ ´¥°É·µ´µ¢ ¶ÊÎ± 
20Ä70 ƒÔ‚.
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Associative Production of φ Mesons and Neutral Kaons
in the EXCHARM Experiment

Associative φ-meson and neutral kaon production has been investigated in
neutronÄcarbon interactions with the EXCHARM spectrometer at the Serpukhov
accelerator. The cross section of inclusive associative φ and K0/K̄0 production has
been deˇned. The fraction of processes, permitted by OkuboÄZweigÄIizuka rule,
was estimated in reactions with φ-meson production.
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�±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨¸¸²¥¤µ¢ ´¨Ö ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ Å ²¥£Î °Ï¨Ì ³¥-
§µ´µ¢ ¸µ ¸±·ÒÉÒ³  ·µ³ Éµ³ Å ¢  ¤·µ´´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ ¶µ§¢µ²ÖÕÉ ¶·µ-
Ö¸´¨ÉÓ § ±µ´µ³¥·´µ¸É¨, ¸¢Ö§ ´´Ò¥ ¸ µ¡· §µ¢ ´¨¥³  ·µ³ Éµ¢ ¢  ¤·µ´´ÒÌ ¶·µ-
Í¥¸¸ Ì, ¶µ´ÖÉÓ ³¥Ì ´¨§³Ò ·µ¦¤¥´¨Ö ·¥§µ´ ´¸µ¢ ¸µ ¸±·ÒÉÒ³¨  ·µ³ É ³¨ ¢µ
¢§ ¨³µ¤¥°¸É¢¨ÖÌ Î ¸É¨Í, ´¥ ¸µ¤¥·¦ Ð¨Ì ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì Í¢¥É´ÒÌ ¢ ²¥´É-
´ÒÌ ±¢ ·±µ¢, ¢ Î ¸É´µ¸É¨, µÍ¥´¨ÉÓ ¢ É ±¨Ì ·¥ ±Í¨ÖÌ ¶·¥¤¥²Ò ¶·¨³¥´¨³µ¸É¨
¶· ¢¨²  �±Ê¡µÄ–¢¥°£ Äˆ¨§Ê±¨ (�–ˆ) [1]. ‘µ£² ¸´µ ÔÉµ³Ê ¶· ¢¨²Ê ¢ ¸¨²Ó´ÒÌ
¢§ ¨³µ¤¥°¸É¢¨ÖÌ § ¶·¥Ð¥´Ò ¨²¨, ¸É·µ£µ £µ¢µ·Ö, ¸¨²Ó´µ ¶µ¤ ¢²¥´Ò ¶·µÍ¥¸¸Ò,
¢ ±µÉµ·ÒÌ ¶·µ¨¸Ìµ¤¨É ·µ¦¤¥´¨¥ ¨  ´´¨£¨²ÖÍ¨Ö ±¢ ·±- ´É¨±¢ ·±µ¢ÒÌ ¶ ·,
¶µ²´µ¸ÉÓÕ ¢Ìµ¤ÖÐ¨Ì ¢ ¸µ¸É ¢ µ¤´µ£µ  ¤·µ´ . ‚ Î ¸É´µ¸É¨, ¢ ¸²ÊÎ ¥, ¥¸²¨ ¡Ò
¢Ò¶µ²´Ö²¸Ö ¸É·µ£¨° § ¶·¥É,   φ-³¥§µ´ ¡Ò² Î¨¸ÉÒ³ ss̄-¸µ¸ÉµÖ´¨¥³, Éµ µ´ ´¥
³µ£ ¡Ò ¡ÒÉÓ µ¡· §µ¢ ´ ¢µ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ  ¤·µ´µ¢, ´¥ ¸µ¤¥·¦ Ð¨Ì ¸É· ´´ÒÌ
±¢ ·±µ¢ ¢ ´ Î ²Ó´µ³ ¸µ¸ÉµÖ´¨¨ ¨²¨ ¤µ¶µ²´¨É¥²Ó´ÒÌ ¸É· ´´ÒÌ Î ¸É¨Í ¢ ±µ-
´¥Î´µ³ ¸µ¸ÉµÖ´¨¨. �¡ÑÖ¸´¥´¨¥ ¶·¨·µ¤Ò ¨  ´ ²¨§ ¸²ÊÎ ¥¢ ´ ·ÊÏ¥´¨Ö ¶· ¢¨² 
�–ˆ Å µ¤´  ¨§ ±²ÕÎ¥¢ÒÌ § ¤ Î ¶·¨ ¨¸¸²¥¤µ¢ ´¨¨ ¶·µÍ¥¸¸µ¢ ¢§ ¨³µ¤¥°¸É¢¨Ö
±¢ ·±µ¢.

Š ± ¶µ± § ²¨ ·¥§Ê²ÓÉ ÉÒ ³´µ£µÎ¨¸²¥´´ÒÌ Ô±¸¶¥·¨³¥´Éµ¢, ¢ ¡µ²ÓÏ¨´¸É¢¥
¸²ÊÎ ¥¢ ÔÉµ ¶· ¢¨²µ ¢Ò¶µ²´Ö¥É¸Ö ¤µ¢µ²Ó´µ Ìµ·µÏµ, ¸ ÉµÎ´µ¸ÉÓÕ ¤µ ´¥¸±µ²Ó-
±¨Ì ¶·µÍ¥´Éµ¢. ‚ Éµ ¦¥ ¢·¥³Ö ¨³¥¥É¸Ö Í¥²Ò° ·Ö¤ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¸¢¨¤¥-
É¥²Ó¸É¢ ´ ·ÊÏ¥´¨Ö ¶· ¢¨²  �–ˆ. �·¨ ÔÉµ³ µÉ±²µ´¥´¨¥ ´ ¡²Õ¤ ¥³ÒÌ ·¥§Ê²Ó-
É Éµ¢ µÉ µ¦¨¤ ¥³ÒÌ ³µ¦eÉ ¤µ¸É¨£ ÉÓ µ¤´µ£µ-¤¢ÊÌ ¶µ·Ö¤±µ¢. ‚Ò¸± §Ò¢ ÕÉ¸Ö
¶·¥¤¶µ²µ¦¥´¨Ö, ÎÉµ ÔÉ¨ ´ ·ÊÏ¥´¨Ö É·¥¡ÊÕÉ ¡µ²¥¥ ¤¥É ²Ó´µ£µ  ´ ²¨§ . ‚µ§-
³µ¦´µ, µ´¨ ¸¢¨¤¥É¥²Ó¸É¢ÊÕÉ µ Éµ³, ÎÉµ ¤¨´ ³¨±  ¶·µÍ¥¸¸µ¢ £µ· §¤µ ¸²µ¦´¥¥,
Î¥³ ¶·¥¤¸É ¢²Ö¥É¸Ö ´  ¸µ¢·¥³¥´´µ³ ÔÉ ¶¥. �± § ²µ¸Ó, ´ ¶·¨³¥·, ÎÉµ ´ ¡²Õ-
¤ ¥³µ¥ µÉ±²µ´¥´¨¥ µÉ ¶· ¢¨²  �–ˆ ¢ ± ´ ² Ì  ´´¨£¨²ÖÍ¨¨ ¸ µ¡· §µ¢ ´¨¥³
φ-³¥§µ´  ¸¨²Ó´µ § ¢¨¸¨É µÉ ±¢ ´Éµ¢ÒÌ Î¨¸¥² ´ Î ²Ó´µ£µ ¸µ¸ÉµÖ´¨Ö ¸¨¸É¥³Ò
´Ê±²µ´- ´É¨´Ê±²µ´ (¸³., ´ ¶·., [2, 3]).

�·¨  ´ ²¨§¥ ¨ ¶µ¶ÒÉ± Ì µ¡ÑÖ¸´¥´¨Ö ´ ¡²Õ¤ ¥³ÒÌ ¸²ÊÎ ¥¢ ´ ·ÊÏ¥´¨Ö
¶· ¢¨²  �–ˆ ¶·¥¤² £ ÕÉ¸Ö · §²¨Î´Ò¥ É¥µ·¥É¨Î¥¸±¨¥ ³µ¤¥²¨. � ¶·¨³¥·, ¸Ê-
Ð¥¸É¢Ê¥É ³µ¤¥²Ó É ± ´ §Ò¢ ¥³µ° ¢´ÊÉ·¥´´¥° ¸É· ´´µ¸É¨ [4], ¶·¥¤¶µ² £ ÕÐ Ö
´ ²¨Î¨¥ ¶·¨³¥¸¨ ss̄-¶ ·Ò ¢ ¸µ¸É ¢¥ ´Ê±²µ´ , ±µÉµ· Ö ³µ¦¥É µ¡¥¸¶¥Î¨ÉÓ ·µ-
¦¤¥´¨¥ φ-³¥§µ´  ¢ NN - ¨²¨ N̄N -¢§ ¨³µ¤¥°¸É¢¨ÖÌ ¡¥§ ´ ·ÊÏ¥´¨Ö ¶· ¢¨² 
�–ˆ. ‚µ§³µ¦´µ (¸³. [5]), ¸·¥¤¨ ´ ¡²Õ¤ ¥³µ£µ ´ ¡µ·  ±µ´¥Î´ÒÌ ¶·µ¤Ê±Éµ¢
·¥ ±Í¨°, § ¶·¥Ð¥´´ÒÌ ¶· ¢¨²µ³ �–ˆ, ´¥±µÉµ·µ¥ ±µ²¨Î¥¸É¢µ Î ¸É¨Í µ¡· §Ê-
¥É¸Ö ¢ ·¥§Ê²ÓÉ É¥ · ¸¶ ¤  Ô±§µÉ¨Î¥¸±¨Ì ³´µ£µ±¢ ·±µ¢ÒÌ ¸µ¸ÉµÖ´¨° ¢ ¸¨¸É¥³Ê
φX . �  Ë¥´µ³¥´µ²µ£¨Î¥¸±µ³ Ê·µ¢´¥ É¥µ·¥É¨Î¥¸±µ¥ µ¡ÑÖ¸´¥´¨¥ ¸µ¡²Õ¤¥´¨Ö
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¶· ¢¨²  �–ˆ [6] ¸µ¸Éµ¨É ¢ Éµ³, ÎÉµ µ´µ µ¡¥¸¶¥Î¨¢ ¥É¸Ö ·Ö¤µ³ ¶·µ³¥¦ÊÉµÎ-
´ÒÌ, ±µ³¶¥´¸¨·ÊÕÐ¨Ì ¤·Ê£ ¤·Ê£  ¸µ¸ÉµÖ´¨°. ˆ´µ£¤  É¥µ·¥É¨Î¥¸±¨ ¶·¥¤¸± -
§Ò¢ ¥³Ò¥ ´ ·ÊÏ¥´¨Ö ¶· ¢¨²  �–ˆ µ¡Ê¸²µ¢²¥´Ò ÊÎ¥Éµ³ ²¨ÏÓ µ£· ´¨Î¥´´µ£µ
·Ö¤  ¤¨ £· ³³.

’ ±¨³ µ¡· §µ³, ²Õ¡ Ö ´µ¢ Ö Ô±¸¶¥·¨³¥´É ²Ó´ Ö ¨´Ëµ·³ Í¨Ö ¶µ ¨¸¸²¥-
¤µ¢ ´¨Õ ¶·µÍ¥¸¸µ¢, ¢ ±µÉµ·ÒÌ ¢µ§³µ¦´µ ´ ·ÊÏ¥´¨¥ ¶· ¢¨²  �–ˆ, ¶µ§¢µ²Ö¥É
¢ÒÖ¢¨ÉÓ ´µ¢Ò¥ ¤¥É ²¨ ¨²¨ ¶·µÖ¸´¨ÉÓ ¸ÊÐ¥¸É¢ÊÕÐ¨¥ § ±µ´µ³¥·´µ¸É¨ ¢ ¸²µ¦-
´µ° ¤¨´ ³¨±¥  ¤·µ´´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨°. Š Î¨¸²Ê É ±¨Ì ¶·µÍ¥¸¸µ¢ µÉ´µ¸¨É¸Ö
 ¤·µ´´µ¥ ·µ¦¤¥´¨¥ φ-³¥§µ´µ¢, ¢ Éµ³ Î¨¸²¥ ¨ ¥£µ  ¸¸µÍ¨ É¨¢´µ¥ ·µ¦¤¥´¨¥
¸µ ¸É· ´´Ò³¨ Î ¸É¨Í ³¨. �µ²¥¥ Éµ£µ, ¢ ·Ö¤¥ ¸²ÊÎ ¥¢ ¨³¥´´µ ¨¸¸²¥¤µ¢ ´¨¥
·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ Ö¢²Ö¥É¸Ö ´ ¨¡µ²¥¥ ÔËË¥±É¨¢´Ò³ ¸ Ô±¸¶¥·¨³¥´É ²Ó´µ°
ÉµÎ±¨ §·¥´¨Ö. � ¶·¨³¥·, ·¥ ±Í¨¨  ¤·µ´´µ£µ ·µ¦¤¥´¨Ö Î ¸É¨Í J/ψ, Υ, ¸µ-
¸ÉµÖÐ¨Ì ¨§ ¸¨¸É¥³ ÉÖ¦¥²ÒÌ ±¢ ·±µ¢ cc̄, bb̄ ¸µµÉ¢¥É¸É¢¥´´µ, ³µ£ÊÉ É ±¦¥ ¨§Ê-
Î ÉÓ¸Ö ¸ ÔÉµ° Í¥²ÓÕ. �¤´ ±µ ¢ µÉ²¨Î¨¥ µÉ φ-³¥§µ´µ¢ ¨¸¸²¥¤µ¢ ´¨¥ É ±¨Ì
¶·µÍ¥¸¸µ¢ Ö¢²Ö¥É¸Ö Î·¥§¢ÒÎ °´µ É·Ê¤´µ° Ô±¸¶¥·¨³¥´É ²Ó´µ° § ¤ Î¥° ¨§-§ 
³ ²ÒÌ ¢¥²¨Î¨´ ¸¥Î¥´¨° µ¡· §µ¢ ´¨Ö J/ψ ¨ Υ, ¸²µ¦´µ° Éµ¶µ²µ£¨¨ ¨ ³ ²ÒÌ
¶ ·Í¨ ²Ó´ÒÌ ¢¥·µÖÉ´µ¸É¥° · ¸¶ ¤µ¢ Î ¸É¨Í, ¸µ¤¥·¦ Ð¨Ì c- ¨ b-±¢ ·±¨, ¶µ
µÉ¤¥²Ó´Ò³ ± ´ ² ³.

„µ ´ ¸ÉµÖÐ¥£µ ¢·¥³¥´¨ ¨¸¸²¥¤µ¢ ´¨Ö Ì · ±É¥·¨¸É¨±  ¸¸µÍ¨ É¨¢´µ£µ ·µ-
¦¤¥´¨Ö φ ¸µ ¸É· ´´Ò³¨ Î ¸É¨Í ³¨ ¶·µ¢µ¤¨²¨¸Ó ¢ Ô±¸¶¥·¨³¥´É Ì ¸ · §²¨Î-
´Ò³¨ ¶ÊÎ± ³¨ (π±, K±, p/p̄) ¢ Ï¨·µ±µ³ ¤¨ ¶ §µ´¥ Ô´¥·£¨°. ‚ Éµ ¦¥ ¢·¥³Ö
¢ ´¥°É·µ´´ÒÌ ¶ÊÎ± Ì ¨¸¸²¥¤µ¢ ´¨Ö φ-³¥§µ´µ¢ ¡Ò²¨ ¢Ò¶µ²´¥´Ò Éµ²Ó±µ ¢ Ô±¸-
¶¥·¨³¥´É Ì �ˆ‘-2 [7] ¨ �Š‘—��Œ [8, 9], ¶·µ¢¥¤¥´´ÒÌ ´  ¸¥·¶ÊÌµ¢¸±µ³
Ê¸±µ·¨É¥²¥ “-70.

� ¸ÉµÖÐ Ö · ¡µÉ  Ö¢²Ö¥É¸Ö ¶·µ¤µ²¦¥´¨¥³ Í¨±²  Ê¦¥ Ê¶µ³Ö´ÊÉÒÌ · ¡µÉ
[8, 9] ¶µ ¨¸¸²¥¤µ¢ ´¨Õ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¢ Ô±¸¶¥·¨³¥´É¥
�Š‘—��Œ (µ¶¨¸ ´¨¥ Ô±¸¶¥·¨³¥´É  ¨ Ì · ±É¥·¨¸É¨±¨ ¸¶¥±É·µ³¥É· 
�Š‘—��Œ ¶µ¤·µ¡´µ ¤ ´Ò ¢ · ¡µÉ¥ [10]). ‚ · ¡µÉ Ì [8] ¨ [9], ¸µµÉ¢¥É-
¸É¢¥´´µ, ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¶µ ¨§ÊÎ¥´¨Õ ¶ ·´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢
¨  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¸ Λ0-£¨¶¥·µ´ ³¨ ¢ ´¥°É·µ´-Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ-
¤¥°¸É¢¨ÖÌ, § ·¥£¨¸É·¨·µ¢ ´´ÒÌ ¶·¨ ¸·¥¤´¥° Ô´¥·£¨¨ ¶ÊÎ±  ´¥°É·µ´µ¢ 51 ƒÔ‚
´  Ê¸É ´µ¢±¥ �Š‘—��Œ. ‚ ¤ ´´µ° · ¡µÉ¥ ¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤µ-
¢ ´¨Ö  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¨ ´¥°É· ²Ó´ÒÌ ± µ´µ¢ ¢ Éµ³ ¦¥
Ô±¸¶¥·¨³¥´É¥,   É ±¦¥ µÍ¥´¥´  ¤µ²Ö �–ˆ-· §·¥Ï¥´´ÒÌ ¶·µÍ¥¸¸µ¢ ¢ ·¥ ±Í¨ÖÌ
¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢.

1. �’��� ‘��›’ˆ‰

‘µ¡ÒÉ¨Ö  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φK0
S µÉ¡¨· ²¨¸Ó ¨§ ∼ 172 · 106 ¨¸-

Ìµ¤´ÒÌ ´¥°É·µ´-Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨°, § ·¥£¨¸É·¨·µ¢ ´´ÒÌ ¸¶¥±É·µ-
³¥É·µ³ ¢ µ¤´µ³ ¨§ ¸¥ ´¸µ¢ Ô±¸¶µ§¨Í¨¨ Ê¸É ´µ¢±¨ �Š‘—��Œ. „²Ö µ¶É¨-
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³ ²Ó´µ£µ ¨¸¶µ²Ó§µ¢ ´¨Ö ¤¨¸±µ¢µ£µ ¶·µ¸É· ´¸É¢  ¨ ¸ÊÐ¥¸É¢¥´´µ£µ Ê¸±µ·¥-
´¨Ö  ´ ²¨§  µÉµ¡· ´´ÒÌ ¸µ¡ÒÉ¨° ¡Ò² · §· ¡µÉ ´ ¨ ¨¸¶µ²Ó§µ¢ ²¸Ö ¸¶¥Í¨-
 ²Ó´Ò° ±µ³¶ ±É´Ò° Ëµ·³ É § ¶¨¸¨ ¸µ¡ÒÉ¨Ö ´  ³ Ï¨´´Ò¥ ´ ±µ¶¨É¥²¨ ¨´-
Ëµ·³ Í¨¨ Å XCOMPACT. ˆ§ ¶µ²´µ£µ µ¶¨¸ ´¨Ö ¸µ¡ÒÉ¨Ö, ¸µ¤¥·¦ Ð¥£µ¸Ö ¢
¸É ´¤ ·É´µ ¨¸¶µ²Ó§Ê¥³µ³ (DST) Ëµ·³ É¥ [11], ¢ XCOMPACT µÉµ¡· ´  ²¨ÏÓ
É  ¥£µ Î ¸ÉÓ, ±µÉµ· Ö µ¡¥¸¶¥Î¨¢ ¥É ¢µ§³µ¦´µ¸ÉÓ ¶·µ¢¥¤¥´¨Ö ´¥µ¡Ìµ¤¨³ÒÌ
Ë¨§¨Î¥¸±¨Ì ¨¸¸²¥¤µ¢ ´¨°. ˆ´Ëµ·³ Í¨Ö µ ¸· ¡µÉ ¢Ï¨Ì Ô²¥³¥´É Ì Ê¸É ´µ¢±¨,
·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éµ¢, ±µÉµ·Ò¥ ³µ£ÊÉ ¡ÒÉÓ ¶µ¢Éµ·¥´Ò ´  µ¸´µ¢¥ µ¸É ¢Ï¨Ì¸Ö
¤ ´´ÒÌ, ¢ XCOMPACT ´¥ § ¶¨¸Ò¢ ÕÉ¸Ö. ’ ±¨³ µ¡· §µ³, ¨§ ¸¥³¨ ³ ¸¸¨¢µ¢,
Ì· ´ÖÐ¨Ì¸Ö ¢ DST, ¢ XCOMPACT ¶¥·¥¶¨¸Ò¢ ÕÉ¸Ö Éµ²Ó±µ É·¨, ¶µ³¥Î¥´´Ò¥
§´ ±µ³ ®+¯ ¢ É ¡². 1.

’ ¡²¨Í  1. ‘É·Ê±ÉÊ·  Ëµ·³ É  XCOMPACT

�µ³¥· ³ ¸¸¨¢  ‘µ¤¥·¦ ´¨¥ XCOMPACT

0 ‡ £µ²µ¢µ± +
1 Œ ¸¸¨¢ ±² ¸É¥·µ¢ ¸· ¡µÉ ¢Ï¨Ì ¶·µ¢µ²µ±

¶·µ¶µ·Í¨µ´ ²Ó´ÒÌ ± ³¥· Ä
2 Œ ¸¸¨¢ É·¥±µ¢ +
3 Œ ¸¸¨¢ ¶ · ³¥É·µ¢ ¤¢ÊÌÎ ¸É¨Î´ÒÌ · ¸¶ ¤µ¢ Ä
4 Œ ¸¸¨¢ ¨´Ëµ·³ Í¨¨ ¸µ ¸Í¨´É¨²²ÖÍ¨µ´´ÒÌ

¨ Î¥·¥´±µ¢¸±¨Ì ¸Î¥ÉÎ¨±µ¢ Ä
5 Œ ¸¸¨¢ · ¸¶·¥¤¥²¥´¨Ö Î¥·¥´±µ¢¸±µ£µ ¸¢¥É  Ä
6 Œ ¸¸¨¢ ¨´Ëµ·³ Í¨¨ Œµ´É¥-Š ·²µ Ä
7 Œ ¸¸¨¢ ·¥§Ê²ÓÉ Éµ¢ Ë¨²ÓÉ· Í¨¨

¨ ¨¤¥´É¨Ë¨± Í¨¨ É·¥±µ¢ +

’¥³ ¸ ³Ò³ ¤µ¸É¨£´ÊÉµ ÏecÉ¨±· É´µ¥ Ê³¥´ÓÏ¥´¨¥ µ¡Ñ¥³  ¤ ´´ÒÌ ¶µ ¸· ¢-
´¥´¨Õ ¸ DST. �¥¸³µÉ·Ö ´  Éµ, ÎÉµ ¨¸¶µ²Ó§µ¢ ´¨¥ XCOMPACT ´¥ ¶µ§¢µ²Ö¥É
¶·µ¢¥¸É¨ µÉ¡µ· ¸µ¡ÒÉ¨° ¶µ ´¥±µÉµ·µ³Ê ´ ¡µ·Ê ±·¨É¥·¨¥¢ (´¥ ³µ£ÊÉ ¡ÒÉÓ
¢Ò¶µ²´¥´Ò, ´ ¶·¨³¥·, Ë¨²ÓÉ· Í¨Ö ¸µ¢¶ ¤ ÕÐ¨Ì É·¥±µ¢, ¶¥·¥µ¶·¥¤¥²¥´¨¥
¶ · ³¥É·µ¢ É·¥±µ¢ ¨ Î ¸É¨Í ¨ É. ¶.), ¶µ¸²¥ Éµ£µ ± ± É ±¨¥ ±·¨É¥·¨¨ § Ë¨±-
¸¨·µ¢ ´Ò, ¥£µ ¨¸¶µ²Ó§µ¢ ´¨¥ ¸É ´µ¢¨É¸Ö µ¶· ¢¤ ´´Ò³ ¨ ¸ÊÐ¥¸É¢¥´´µ ¡µ²¥¥
ÔËË¥±É¨¢´Ò³, Î¥³ DST: ¢·¥³Ö  ´ ²¨§  ¶µ²´µ£µ ´ ¡µ·  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
¤ ´´ÒÌ ¸µ±· Ð ¥É¸Ö ¡µ²¥¥ Î¥³ ¢ ¶ÖÉÓ · §.

�µ¨¸± φ-³¥§µ´µ¢ ¨ ´¥°É· ²Ó´ÒÌ ± µ´µ¢ K0
S µ¸ÊÐ¥¸É¢²Ö²¸Ö ¢ ¸¶¥±É· Ì

ÔËË¥±É¨¢´ÒÌ ³ ¸¸ ¸²¥¤ÊÕÐ¨Ì ±µ´¥Î´ÒÌ ¸µ¸ÉµÖ´¨° ¨Ì · ¸¶ ¤µ¢:

φ −→ K+K−, (1)

K0
S −→ π+π−. (2)
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„²Ö ¢Ò¤¥²¥´¨Ö φ-³¥§µ´µ¢ ¢ÒÎ¨¸²Ö² ¸Ó ÔËË¥±É¨¢´ Ö ³ ¸¸  ¢¸¥Ì ¢µ§³µ¦-
´ÒÌ ¶ · ¶·µÉ¨¢µ¶µ²µ¦´µ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¸µ¡ÒÉ¨Ö ¢ ¶·¥¤¶µ²µ¦¥´¨¨, ÎÉµ
ÔÉ¨ Î ¸É¨ÍÒ Ö¢²ÖÕÉ¸Ö ± µ´ ³¨. „²Ö Ê³¥´ÓÏ¥´¨Ö Ëµ´  µÉ ¶¨µ´µ¢, ¸µ¸É ¢²ÖÕ-
Ð¨Ì ¡µ²ÓÏ¨´¸É¢µ ¢ É ±¨Ì ±µ³¡¨´ Í¨ÖÌ, ¨¸¶µ²Ó§µ¢ ² ¸Ó ¨´Ëµ·³ Í¨Ö, ¶µ²Ê-
Î¥´´ Ö µÉ ¤¢ÊÌ ³´µ£µ± ´ ²Ó´ÒÌ ¶µ·µ£µ¢ÒÌ £ §µ¢ÒÌ Î¥·¥´±µ¢¸±¨Ì ¸Î¥ÉÎ¨±µ¢
Ê¸É ´µ¢±¨ �Š‘—��Œ [12, 13]. ‘ ÊÎ¥Éµ³ ¶µ·µ£µ¢ ¸· ¡ ÉÒ¢ ´¨Ö ¨ ÔËË¥±-
É¨¢´µ¸É¨ ¸Î¥ÉÎ¨±µ¢ ¤²Ö ± ¦¤µ° § ·Ö¦¥´´µ° Î ¸É¨ÍÒ · ¸¸Î¨ÉÒ¢ ²¨¸Ó µÉ´µ-
¸¨É¥²Ó´Ò¥ ¢¥·µÖÉ´µ¸É¨ ¥¥ ¨¤¥´É¨Ë¨± Í¨¨ ± ±  ¤·µ´  µ¶·¥¤¥²¥´´µ£µ É¨¶  Å
É ± ´ §Ò¢ ¥³Ò° Î¥·¥´±µ¢¸±¨° ¢¥¸ W (i), £¤¥ i = π±, K± ¨²¨ p/p̄. ‡´ Î¥´¨Ö
¢¥¸µ¢ W (i) µÉ´µ·³¨·µ¢ ´Ò É ±¨³ µ¡· §µ³, ÎÉµ¡Ò ¤²Ö ± ¦¤µ° § ·Ö¦¥´´µ°
Î ¸É¨ÍÒ

W (π±) + W (K±) + W (p/p̄) = 3.

�·¨ ÔÉµ³ ¢¥²¨Î¨´  W (i) = 3 µ§´ Î ¥É 100%-Õ ¢¥·µÖÉ´µ¸ÉÓ ¨¤¥´É¨Ë¨± -
Í¨¨ Î ¸É¨ÍÒ ± ± i,   W (i) = 1 Å ¶µ²´ÊÕ ´¥µ¶·¥¤¥²¥´´µ¸ÉÓ É¨¶  Î ¸É¨ÍÒ.
�£· ´¨Î¥´¨Ö ´  Î¥·¥´±µ¢¸±¨¥ ¢¥¸  W (K±) ¶·¨ µÉ¡µ·¥ § ·Ö¦¥´´ÒÌ ± µ´µ¢
µ¶·¥¤¥²Ö²¨¸Ó ¨§ ¸²¥¤ÊÕÐ¨Ì É·¥¡µ¢ ´¨°: ¸ µ¤´µ° ¸Éµ·µ´Ò, ´Ê¦´µ ¡Ò²µ ¤µ-
¸É¨ÎÓ ³ ±¸¨³ ²Ó´µ£µ ¶µ¤ ¢²¥´¨Ö Ëµ´  µÉ µÏ¨¡µÎ´µ ¨¤¥´É¨Ë¨Í¨·µ¢ ´´ÒÌ
Î ¸É¨Í, c ¤·Ê£µ° Å ³¨´¨³¨§¨·µ¢ ÉÓ ¶µÉ¥·¨ ¸µ¡ÒÉ¨° ¢ ¸¨£´ ²¥ µÉ φ-³¥§µ´µ¢.

‚ ± Î¥¸É¢¥ ±·¨É¥·¨Ö ¨¤¥´É¨Ë¨± Í¨¨ K± ¢ ±µ´¥Î´ÒÌ ¸µ¸ÉµÖ´¨ÖÌ · ¸¶ ¤ 
φ-³¥§µ´  ¡Ò²µ ¢Ò¡· ´µ Ê¸²µ¢¨¥

W (K±) � 1,3. (3)

�·¨ ÔÉµ³ Î¨¸²µ ±µ³¡¨´ Í¨°, ¸µ¤¥·¦ Ð¨Ì ¶¨µ´Ò, Ê³¥´ÓÏ ¥É¸Ö ´  ∼ 90 %,  
¶µÉ¥·¨ ¸¨£´ ²  ´¥ ¶·¥¢ÒÏ ÕÉ 10 %.

� ¸¶ ¤Ê (2) ¸µµÉ¢¥É¸É¢Ê¥É Éµ¶µ²µ£¨Ö ´¥°É· ²Ó´µ° ¢¨²±¨ V 0. �µ¨¸± V 0

µ¸ÊÐ¥¸É¢²Ö²¸Ö ¶ÊÉ¥³ ¶¥·¥¡µ·  ¶ · É· ¥±Éµ·¨° Î ¸É¨Í, ¨³¥ÕÐ¨Ì ¶·µÉ¨¢µ-
¶µ²µ¦´Ò° § ·Ö¤. �·¨ ÔÉµ³ µ¶·¥¤¥²Ö²o¸Ó £¥µ³¥É·¨Î¥¸±µ¥ ¶µ²µ¦¥´¨¥ µ¡Ð¥°
¢¥·Ï¨´Ò,   É ±¦¥ ÔËË¥±É¨¢´ Ö ³ ¸¸  ¢ ¶·¥¤¶µ²µ¦¥´¨¨, ÎÉµ ± ¦¤ Ö Î ¸É¨Í 
¢¨²±¨ Å ¶¨µ´. Œ¨´¨³ ²Ó´µ¥ · ¸¸ÉµÖ´¨¥ ³¥¦¤Ê É· ¥±Éµ·¨Ö³¨ ´¥ ¤µ²¦´µ
¡Ò²µ ¶·¥¢ÒÏ ÉÓ 0,5 ¸³, ÎÉµ ¸µµÉ¢¥É¸É¢Ê¥É É·¥Ì±· É´µ° ¢¥²¨Î¨´¥ Ô±¸¶¥·¨-
³¥´É ²Ó´µ£µ · §·¥Ï¥´¨Ö ¶µ ÔÉµ³Ê ¶ · ³¥É·Ê,   ÔËË¥±É¨¢´ Ö ³ ¸¸  ¸¨¸É¥³Ò
π+π− ¤µ²¦´  ¡Ò²  ´ Ìµ¤¨ÉÓ¸Ö ¢ ¶·¥¤¥² Ì ±11,4 ŒÔ‚/c2 µÉ É ¡²¨Î´µ£µ §´ Î¥-
´¨Ö ³ ¸¸Ò K0, ÎÉµ ¸µµÉ¢¥É¸É¢Ê¥É ¶·¨¡²¨§¨É¥²Ó´µ É·¥Ì±· É´µ³Ê Ô±¸¶¥·¨³¥´-
É ²Ó´µ³Ê · §·¥Ï¥´¨Õ ¶µ ÔÉµ° ¢¥²¨Î¨´¥, · ¢´µ³Ê ∼ 3,8 ŒÔ‚/c2. „²Ö Ê³¥´Ó-
Ï¥´¨Ö Ëµ´  µÉ ¢§ ¨³µ¤¥°¸É¢¨° ¢ ³¨Ï¥´¨ É·¥¡µ¢ ²µ¸Ó, ÎÉµ¡Ò ¢¥·Ï¨´  V 0

· ¸¶µ² £ ² ¸Ó ¢ · ¸¶ ¤´µ³ µ¡Ñ¥³¥, ±µÉµ·Ò° ´ Î¨´ ²¸Ö ´  · ¸¸ÉµÖ´¨¨ 10 ¸³
µÉ Í¥´É·  ³¨Ï¥´¨ ¶µ ´ ¶· ¢²¥´¨Õ ¶ÊÎ± , µ¸Ó ±µÉµ·µ£µ ¸µ¢¶ ¤ ¥É ¸ µ¸ÓÕ OZ
Ô±¸¶¥·¨³¥´É ²Ó´µ° Ê¸É ´µ¢±¨.

„²Ö ¢Ò¤¥²¥´¨Ö ¸µ¡ÒÉ¨°  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0
S É·¥¡µ¢ ²µ¸Ó

µ¤´µ¢·¥³¥´´µ¥ ¶·¨¸ÊÉ¸É¢¨¥ ± ´¤¨¤ Éµ¢ ¢ · ¸¶ ¤Ò (1) ¨ (2),   É ±¦¥ ¨¸¶µ²Ó-
§µ¢ ²¨¸Ó ¸²¥¤ÊÕÐ¨¥ µ£· ´¨Î¥´¨Ö:
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Å ³¨´¨³ ²Ó´µ¥ · ¸¸ÉµÖ´¨¥ ³¥¦¤Ê ¢µ¸¸É ´µ¢²¥´´Ò³¨ É· ¥±Éµ·¨Ö³¨ φ ¨
K0

S ¢ ¸µ¡ÒÉ¨¨ ´¥ ¤µ²¦´µ ¡Ò²µ ¶·¥¢ÒÏ ÉÓ 0,5 ¸³, ÎÉµ ¸µµÉ¢¥É¸É¢Ê¥É
¶·¨¡²¨§¨É¥²Ó´µ É·¥Ì±· É´µ³Ê · §·¥Ï¥´¨Õ ¶µ ÔÉµ³Ê ¶ · ³¥É·Ê;

Å ¢¥·Ï¨´  ¸µ¡ÒÉ¨Ö, ¸µ¸É ¢²¥´´ Ö ¨§ ·¥±µ´¸É·Ê¨·µ¢ ´´ÒÌ φ ¨ K0
S, ¤µ²¦´ 

¡Ò²  ´ Ìµ¤¨ÉÓ¸Ö ¢ ¶·¥¤¥² Ì ±5 ¸³ µÉ Í¥´É·  ³¨Ï¥´¨ ¢¤µ²Ó µ¸¨ ¶ÊÎ± 
(· §·¥Ï ÕÐ Ö ¸¶µ¸µ¡´µ¸ÉÓ ¸¶¥±É·µ³¥É·  ¶µ ±µµ·¤¨´ É¥ Z · ¢´ 
∼ 1 ¸³).

�  ·¨¸. 1, a, ¡ ¶·¥¤¸É ¢²¥´Ò ¸µµÉ¢¥É¸É¢¥´´µ · ¸¶·¥¤¥²¥´¨Ö ÔËË¥±É¨¢´ÒÌ
³ ¸¸ (M ) ¸µ¸ÉµÖ´¨° K+K− (M(K+K−)) ¨ π+π− (M(π+π−)) ¤²Ö ¸µ¡ÒÉ¨°,
¢Ò¤¥²¥´´ÒÌ ¸ ÊÎ¥Éµ³ ¶¥·¥Î¨¸²¥´´ÒÌ ¢ÒÏ¥ µ£· ´¨Î¥´¨°. —¥É±µ ¢Ò¤¥²Ö¥³Ò¥
¸¨£´ ²Ò ´  ¶·¨¢¥¤¥´´ÒÌ · ¸¶·¥¤¥²¥´¨ÖÌ ³µ£ÊÉ ¡ÒÉÓ ¨´É¥·¶·¥É¨·µ¢ ´Ò ± ±
¸¨£´ ²Ò µÉ φ ¨ K0

S ¸µµÉ¢¥É¸É¢¥´´µ.

�¨¸. 1. ‘¶¥±É· ÔËË¥±É¨¢´ÒÌ ³ ¸¸ ¸µ¸ÉµÖ´¨° K+K− ( ) ¨ π+π− (¡). Š·¨¢Ò¥ Å ·¥-
§Ê²ÓÉ É  ¶¶·µ±¸¨³ Í¨¨. ‡¤¥¸Ó ¨ ´  ¸²¥¤ÊÕÐ¨Ì ·¨¸Ê´± Ì N Å ±µ²¨Î¥¸É¢µ ±µ³¡¨´ Í¨°
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2. �‘��‚�›… ����Œ…’�› ˆ‘‘‹…„“…Œ›• ‘ˆƒ��‹�‚

� · ³¥É·Ò ¸¨£´ ²  ¢ ¸¶¥±É·¥ M(K+K−) ¡Ò²¨ µ¶·¥¤¥²¥´Ò ¢ ·¥§Ê²ÓÉ É¥
¥£µ  ¶¶·µ±¸¨³ Í¨¨ ¸Ê¶¥·¶µ§¨Í¨¥° ¸¢¥·É±¨ ËÊ´±Í¨¨ �·¥°É Ä‚¨£´¥·  (Bw)
¸ £ Ê¸¸µ¢µ° ËÊ´±Í¨¥° (G) (¤²Ö ÊÎ¥É  · §·¥Ï¥´¨Ö ¸¶¥±É·µ³¥É· ) ¨ ËÊ´±Í¨¨,
µ¶¨¸Ò¢ ÕÐ¥° Ëµ´ (BG). �¶¶·µ±¸¨³¨·ÊÕÐ Ö ËÊ´±Í¨Ö ¨³¥¥É ¢¨¤:

F (M) = B̃W (M) + BG(M), (4)

£¤¥

B̃W (M) =
∫ b

a

Bw(m)G(m − M)dm. (5)

�·¨ ÔÉµ³ ËÊ´±Í¨¨ �·¥°É Ä‚¨£´¥·  ¨ ƒ Ê¸¸  ¡Ò²¨ ¸µµÉ¢¥É¸É¢¥´´µ ¶ · ³¥-
É·¨§µ¢ ´Ò ¸²¥¤ÊÕÐ¨³ µ¡· §µ³:

Bw(x) =
1
π

xM0Γ
(x2 − M2

0 )2 + M2
0 Γ2

, (6)

G(x) =
1√

2πδ2
exp

(
− x2

2δ2

)
, (7)

£¤¥ Γ Å Ï¨·¨´  ¸¨£´ ² ; M0 Å ¸·¥¤´¥¥ §´ Î¥´¨¥ M(K+K−) ¤²Ö ¸¨£-
´ ² ; δ Å §´ Î¥´¨¥ · §·¥Ï¥´¨Ö ¸¶¥±É·µ³¥É·  ¶µ ³ ¸¸¥ ¢ µ¡² ¸É¨ ³ ¸¸Ò
φ-³¥§µ´ , ¶µ²ÊÎ¥´´µ¥ ³µ¤¥²¨·µ¢ ´¨¥³ ³¥Éµ¤µ³ Œµ´É¥-Š ·²µ ¨ · ¢´µ¥ (1,7±
0,3) ŒÔ‚/c2.

”µ´  ¶¶·µ±¸¨³¨·µ¢ ²¸Ö ËÊ´±Í¨¥°

BG(x) = A + B
√

(x2 − M2
th) + Cx, x > Mth, (8)

£¤¥ Mth Å ¸Ê³³  ³ ¸¸ K+ ¨ K−; A, B, C Å ¸¢µ¡µ¤´Ò¥ ¶ · ³¥É·Ò.
�¥§Ê²ÓÉ É  ¶¶·µ±¸¨³ Í¨¨ ¸¶¥±É·  M(K+K−) ËÊ´±Í¨¥° (4) ¶µ± § ´ ´ 

·¨¸. 1, a ¸¶²µÏ´µ° ±·¨¢µ°. ”Ê´±Í¨Ö Ëµ´  ¤µ¸É ÉµÎ´µ Ìµ·µÏµ µ¶¨¸Ò¢ ¥É
¸¶¥±É·Ò M(K+K−) ¢´¥ µ¡² ¸É¨ ¸¨£´ ² . ‚ µ¡² ¸É¨ É ¡²¨Î´µ£µ §´ Î¥´¨Ö
³ ¸¸Ò φ-³¥§µ´  Î¥É±µ ¢Ò¤¥²Ö¥É¸Ö ¸¨£´ ²,  ¶¶·µ±¸¨³ Í¨Ö ±µÉµ·µ£µ ¶µ§¢µ²Ö¥É
¨§³¥·¨ÉÓ ³ ¸¸Ê M(φ) ¨ Ï¨·¨´Ê Γ(φ) φ-³¥§µ´ . ‚ É ¡². 2 ¶·¨¢¥¤¥´Ò ¨§³¥·¥´-
´Ò¥ §´ Î¥´¨Ö M(φ) ¨ Γ(φ),   É ±¦¥ ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ ¤ ´´Ò¥ ¨§ PDG [14]
¤²Ö ¸· ¢´¥´¨Ö.

‘¶¥±É· ÔËË¥±É¨¢´ÒÌ ³ ¸¸ ¸¨¸É¥³Ò π+π− ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 1, ¡. ‚
µ¡² ¸É¨ É ¡²¨Î´µ£µ §´ Î¥´¨Ö ³ ¸¸Ò K0

S ´ ¡²Õ¤ ¥É¸Ö ¸¨£´ ², ±µÉµ·Ò°  ¶-
¶·µ±¸¨³¨·µ¢ ²¸Ö ¸Ê¶¥·¶µ§¨Í¨¥° ¤¢ÊÌ ËÊ´±Í¨° ƒ Ê¸¸ . „²Ö  ¶¶·µ±¸¨³ Í¨¨
Ëµ´  ¨¸¶µ²Ó§µ¢ ´ ¶µ²¨´µ³ ¢Éµ·µ° ¸É¥¶¥´¨. ‘·¥¤´¥¥ §´ Î¥´¨¥ ³ ¸¸Ò K0

S ¸µ-
¢¶ ¤ ¥É ¸ ¢¥²¨Î¨´µ° ¨§ PDG [14], Éa± ±a± · ¸¶ ¤ (2) ¡Ò² ¢Ò¡· ´ ¢ ± Î¥¸É¢¥
± ²¨¡·µ¢µÎ´µ£µ ¤²Ö ´ ¸É·µ°±¨ Ô±¸¶¥·¨³¥´É .
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’ ¡²¨Í  2. • · ±É¥·¨¸É¨±¨ φ-³¥§µ´  (¢ ŒÔ‚/c2)

M(φ) Γ(φ)

ˆ§³¥·¥´´Ò¥ ¶ · ³¥É·Ò 1019,6 ± 0,9 4,5 ± 0,4

Particle Data Group [16] 1019,456 ± 0,020 4,26 ± 0,05

ˆ§³¥·¥´´Ò¥ Ì · ±É¥·¨¸É¨±¨ φ ¨ K0
S Ìµ·µÏµ ¸µ£² ¸ÊÕÉ¸Ö ¸ ¤ ´´Ò³¨ PDG

[14]. �Éµ ¤ ¥É µ¸´µ¢ ´¨¥ ÊÉ¢¥·¦¤ ÉÓ µ ´ ¤¥¦´µ¸É¨ ¶·¨³¥´¥´´µ° ¶·µÍ¥¤Ê·Ò
¢Ò¤¥²¥´¨Ö ¸¨£´ ²µ¢.

3. �–…�Š� Š�‹ˆ—…‘’‚�
�‘‘�–ˆ�’ˆ‚�� ��†„…��›• φ ˆ K0

S

„²Ö ¢Ò¤¥²¥´¨Ö  ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0
S ¶·µ ´ ²¨§¨·µ¢ ´µ ¤¢Ê-

³¥·´µ¥ · ¸¶·¥¤¥²¥´¨¥ ÔËË¥±É¨¢´ÒÌ ³ ¸¸ ±µ³¡¨´ Í¨° K+K− ¨ π+π−

(·¨¸. 2). ‚ µ¡² ¸É¨ ¶¥·¥¸¥Î¥´¨Ö ³ ¸¸ φ-³¥§µ´  ¨ K0
S ´ ¡²Õ¤ ¥É¸Ö µ¡µ£ -

�¨¸. 2. � ¸¶·¥¤¥²¥´¨¥ ¸µ¡ÒÉ¨° ¶µ ÔËË¥±É¨¢´Ò³ ³ ¸¸ ³ M(K+K−) ¨ M(π+π−)
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Ð¥´¨¥ ¸µ¡ÒÉ¨Ö³¨, ÎÉµ ³µ¦¥É ¸²Ê¦¨ÉÓ Ê± § ´¨¥³ ´  ´ ²¨Î¨¥  ¸¸µÍ¨ É¨¢´µ£µ
·µ¦¤¥´¨Ö φ ¨ K0

S .

„²Ö µÍ¥´±¨ ±µ²¨Î¥¸É¢   ¸cµÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¸ K0
S ¡Ò²¨ ¨¸¸²¥¤µ-

¢ ´Ò · ¸¶·¥¤¥²¥´¨Ö M(π+π−) ¢ ¶µ¸²¥¤µ¢ É¥²Ó´ÒÌ ¨´É¥·¢ ² Ì M(K+K−)
Ï¨·¨´µ° 5 ŒÔ‚/c2. �É¨ · ¸¶·¥¤¥²¥´¨Ö ¶·¥¤¸É ¢²ÖÕÉ ¸µ¡µ° ¸¨³³¥É·¨Î´Ò¥
¸¶¥±É·Ò ¸ Ö¢´µ ¢¨¤¨³Ò³¨ ¸¨£´ ² ³¨ µÉ · ¸¶ ¤µ¢ K0

S → π+π− ´ ¤ ´¥¡µ²Ó-
Ï¨³ · ¢´µ³¥·´µ · ¸¶·¥¤¥²¥´´Ò³ Ëµ´µ³. „ ¦¥ ¶·¨ µÉ´µ¸¨É¥²Ó´µ ³ ²µ° ¸É -
É¨¸É¨±¥ ¢ ÔÉ¨Ì ¨´É¥·¢ ² Ì  ¶¶·µ±¸¨³ Í¨Ö ¨Ì ¸Ê¶¥·¶µ§¨Í¨¥° ËÊ´±Í¨¨ ƒ Ê¸¸ 
¨ ²¨´¥°´µ° ËÊ´±Í¨¨ ¢Ò¶µ²´Ö¥É¸Ö ¢¶µ²´¥ ±µ··¥±É´µ. ‚ÒÎ¨¸²¥´´Ò¥ ±µ²¨-
Î¥¸É¢  ±µ³¡¨´ Í¨° Nj(K) ¢ ¸¨£´ ²¥ ¢ ± ¦¤µ³ ¨§ É ±¨Ì ¸¶¥±É·µ¢ (j) ¸¢¥-
¤¥´Ò ¸µ ¸¢µ¨³¨ µÏ¨¡± ³¨ ¢ µ¤´µ³¥·´µ¥ · ¸¶·¥¤¥²¥´¨¥ N(K) µÉ M(K+K−)
(·¨¸. 3,  ).

�¨¸. 3.  ) Šµ²¨Î¥¸É¢µ K0
S ¢ · §´ÒÌ ¨´É¥·¢ ² Ì ÔËË¥±É¨¢´µ° ³ ¸¸Ò M(K+K−); ¡)

±µ²¨Î¥¸É¢µ φ-³¥§µ´µ¢ ¢ · §´ÒÌ ¨´É¥·¢ ² Ì ÔËË¥±É¨¢´µ° ³ ¸¸Ò M(π+π−). ‘¶²µÏ-
´Ò¥ ±·¨¢Ò¥ Å ·¥§Ê²ÓÉ É  ¶¶·µ±¸¨³ Í¨¨, ÏÉ·¨Ìµ¢Ò¥ Å ¸¨£´ ², ÉµÎ¥Î´Ò¥ Å Ëµ´
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�¶¶·µ±¸¨³ Í¨Ö ¶µ²ÊÎ¥´´µ£µ · ¸¶·¥¤¥²¥´¨Ö ËÊ´±Í¨¥° (4) (¸¶²µÏ´ Ö ±·¨-
¢ Ö) ¶µ§¢µ²¨²  ¢ÒÎ¨¸²¨ÉÓ Î¨¸²µ ±µ³¡¨´ Í¨° ¢ ¸¨£´ ²¥, µ¡Ê¸²µ¢²¥´´µ³  ¸-
¸µÍ¨ É¨¢´Ò³ ·µ¦¤¥´¨¥³ φ ¨ K0

S (ÏÉ·¨Ìµ¢ Ö ±·¨¢ Ö), ±µÉµ·µ¥ ¸µ¸É ¢¨²µ
2274 ± 224. Šµ³¡¨´ Éµ·´Ò° Ëµ´ ¢ µ¡² ¸É¨ ¸¨£´ ²  ´¥ ¶·¥¢ÒÏ ¥É 3 %.

�·¨ · §¡¨¥´¨¨ ¤¢Ê³¥·´µ£µ · ¸¶·¥¤¥²¥´¨Ö (·¨¸. 2) ¶µ ¨´É¥·¢ ² ³
M(π+π−) ± ¦¤µ¥ ¨§ · ¸¶·¥¤¥²¥´¨° M(K+K−) ¶·¥¤¸É ¢²Ö¥É ¸µ¡µ° ¸²µ¦-
´ÊÕ ¸Ê¶¥·¶µ§¨Í¨Õ ¸¨£´ ²  ¨ Ëµ´ , µ¶¨¸Ò¢ ¥³ÊÕ ËÊ´±Í¨¥° ¢¨¤  (4). �µ¤-
¸Î¥É Î¨¸²  ¸µ¡ÒÉ¨° ¢ É ±¨Ì · ¸¶·¥¤¥²¥´¨ÖÌ ¶·¨¢µ¤¨É ± ¡
µ²ÓÏ¨³ µÏ¨¡± ³,
Î¥³ ¢ ¶·¥¤Ò¤ÊÐ¥³ ¸²ÊÎ ¥. �µÔÉµ³Ê É ± Ö ¶·µÍ¥¤Ê·  ¡Ò²  ¶·µ¢¥¤¥´  ²¨ÏÓ ¸
Í¥²ÓÕ ±µ´É·µ²Ö. ‚ÒÎ¨¸²¥´µ ±µ²¨Î¥¸É¢µ ±µ³¡¨´ Í¨° ¢ ¸¨£´ ²¥ µÉ · ¸¶ ¤µ¢
φ → K+K− (Nφ). �  ·¨¸. 3, ¡ ¶·¥¤¸É ¢²¥´  § ¢¨¸¨³µ¸ÉÓ ±µ²¨Î¥¸É¢  ±µ³-
¡¨´ Í¨° Nφ µÉ M(π+π−). �¶¶·µ±¸¨³ Í¨Ö ÔÉµ° § ¢¨¸¨³µ¸É¨ ¸Ê¶¥·¶µ§¨Í¨¥°
ËÊ´±Í¨¨ ƒ Ê¸¸  ¨ ²¨´¥°´µ° ËÊ´±Í¨¨ ¶µ§¢µ²¨²  ¢ÒÎ¨¸²¨ÉÓ ¢¥²¨Î¨´Ê ¸¨£´ ² 
µÉ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0

S , ¸µ¸É ¢¨¢Ï¥£µ (2012±296) ¸µ¡ÒÉ¨°. �É 
¢¥²¨Î¨´  Ìµ·µÏµ ¸µ£² ¸Ê¥É¸Ö ¸ ¶µ²ÊÎ¥´´µ° · ´¥¥, ´µ ¨³¥¥É, ± ± ¨ µ¦¨¤ ²µ¸Ó,
¡
µ²ÓÏÊÕ ¶µ£·¥Ï´µ¸ÉÓ.

4. ���‹ˆ‡ ˆŒ�“‹œ‘�›• ‘�…Š’��‚ ˆ ��‘��…„…‹…�ˆ‰
�� Œ��†…‘’‚…���‘’ˆ ’�…Š�‚ ‚ ‘��›’ˆŸ•

„²Ö ¶µ²ÊÎ¥´¨Ö ¸¶¥±É·µ¢ ±¨´¥³ É¨Î¥¸±¨Ì ¶ · ³¥É·µ¢  ¸¸µÍ¨ É¨¢´µ£µ ·µ-
¦¤¥´¨Ö φ ¨ K0

S ´¥µ¡Ìµ¤¨³µ ¶·µ¨§¢¥¸É¨ ±µ··¥±É´µ¥ ¢ÒÎ¨É ´¨¥ Ëµ´  ¢ µ¡² ¸É¨
¸¨£´ ² . ‘ ÔÉµ° Í¥²ÓÕ ¶·µ ´ ²¨§¨·µ¢ ´Ò ¢µ¸¥³Ó ¤¢Ê³¥·´ÒÌ µ¡² ¸É¥°, · ¸-
¶µ²µ¦¥´¨¥ ±µÉµ·ÒÌ ¢µ±·Ê£ ¸¨£´ ²  ¶µ± § ´µ ´  ·¨¸. 4. � ¸¸³ É·¨¢ ²¨¸Ó É·¨
¨¸ÉµÎ´¨±  Ëµ´ :

1) ´¥±µ··¥²¨·µ¢ ´´Ò° Ëµ´ (F0) µÉ ¸µ¡ÒÉ¨°, ¢ ±µÉµ·ÒÌ K+K−- ¨ π+π−-
¶ ·Ò ´¥ Ö¢²ÖÕÉ¸Ö ¶·µ¤Ê±É ³¨ · ¸¶ ¤  φ-³¥§µ´µ¢ ¨ K0

S ¸µµÉ¢¥É¸É¢¥´´µ;
¢ÒÎ¨¸²Ö¥É¸Ö ¶ÊÉ¥³ Ê¸·¥¤´¥´¨Ö Î¨¸²  ±µ³¡¨´ Í¨° ¢ Î¥ÉÒ·¥Ì ³ ¸¸µ¢ÒÌ
¨´É¥·¢ ² Ì ¢´¥ µ¡² ¸É¨ ³ ¸¸ φ-³¥§µ´  ¨ K0

S;

2) ±µ··¥²¨·µ¢ ´´Ò° Ëµ´ (F1) µÉ ¸µ¡ÒÉ¨° ¸µ¢³¥¸É´µ£µ µ¡· §µ¢ ´¨Ö K0
S ¸µ

¸²ÊÎ °´Ò³¨ K+K−-¶ · ³¨; ¢ÒÎ¨¸²Ö¥É¸Ö ± ± Ê¸·¥¤´¥´´µ¥ Î¨¸²µ ±µ³-
¡¨´ Í¨° ¢ ¤¢ÊÌ µ¡² ¸ÉÖÌ ¢ µ¡² ¸É¨ ³ ¸¸Ò K0

S ¨ ¢´¥ µ¡² ¸É¨ ³ ¸¸Ò
φ-³¥§µ´  (±µ²¨Î¥¸É¢µ ±µ³¡¨´ Í¨° ¢ ÔÉ¨Ì ³ ¸¸µ¢ÒÌ ¨´É¥·¢ ² Ì ¸µµÉ-
¢¥É¸É¢Ê¥É F0 + F1);

3) ±µ··¥²¨·µ¢ ´´Ò° Ëµ´ (F2) µÉ ¸µ¡ÒÉ¨° ¸µ¢³¥¸É´µ£µ µ¡· §µ¢ ´¨Ö φ-³¥-
§µ´µ¢ ¸µ ¸²ÊÎ °´Ò³¨ π+π−-¶ · ³¨, ±µÉµ·Ò¥ ´¥ Ö¢²ÖÕÉ¸Ö ¶·µ¤Ê±É ³¨
· ¸¶ ¤  K0

S ; ¢ÒÎ¨¸²Ö¥É¸Ö ¢ ·¥§Ê²ÓÉ É¥ Ê¸·¥¤´¥´¨Ö Î¨¸²  ±µ³¡¨´ Í¨° ¢
¤¢ÊÌ µ¡² ¸ÉÖÌ ¢´¥ µ¡² ¸É¨ ³ ¸¸Ò K0

S ¨ ¢ µ¡² ¸É¨ ³ ¸¸Ò φ-³¥§µ´  (±µ²¨-
Î¥¸É¢µ ±µ³¡¨´ Í¨° ¢ ÔÉ¨Ì ³ ¸¸µ¢ÒÌ ¨´É¥·¢ ² Ì ¸µµÉ¢¥É¸É¢Ê¥É F0 + F2).
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�¨¸. 4. � ¸¶·¥¤¥²¥´¨¥ ¸µ¡ÒÉ¨° ¶µ ÔËË¥±É¨¢´Ò³ ³ ¸¸ ³ M(π+π−) ¨ M(K+K−).
�¡µ§´ Î¥´¨Ö µ¡² ¸É¥° ¶µÖ¸´¥´Ò ¢ É¥±¸É¥

Š ¦¤Ò° ¤¢Ê³¥·´Ò° ³ ¸¸µ¢Ò° ¨´É¥·¢ ² ¢µ±·Ê£ ¸¨£´ ²  ¢ · ¸¶·¥¤¥²¥´¨¨
M(π+π−) ¢ § ¢¨¸¨³µ¸É¨ µÉ M(K+K−) µÉ³¥Î¥´ ´  ·¨¸. 4 Í¨Ë·µ°, ¸µµÉ¢¥É-
¸É¢ÊÕÐ¥° ´µ³¥·Ê · §¤¥²  ¸ µ¶¨¸ ´¨¥³ ¨¸ÉµÎ´¨±  Ëµ´ .

‚ ·¥§Ê²ÓÉ É¥ ¢ÒÎ¨É ´¨Ö Ëµ´  (F0 + F1 + F2) ¡Ò²¨ ¶µ²ÊÎ¥´Ò ¸¶¥±É·Ò
¶·µ¤µ²Ó´ÒÌ ¨³¶Ê²Ó¸µ¢ (Pl) ¨ ±¢ ¤· Éµ¢ ¶µ¶¥·¥Î´ÒÌ ¨³¶Ê²Ó¸µ¢ (P 2

t )  ¸¸µÍ¨-
 É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0

S,   É ±¦¥ · ¸¶·¥¤¥²¥´¨¥ ¸µ¡ÒÉ¨° ¶µ ³´µ¦¥¸É¢¥´-
´µ¸É¨ § ·Ö¦¥´´ÒÌ Î ¸É¨Í (Ntrk) (¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ · ¸¶·¥¤¥²¥´¨Ö ¶·¨¢¥¤¥´Ò
´  ·¨¸. 5).

5. ���…„…‹…�ˆ… �””…Š’ˆ‚��‘’ˆ �…ƒˆ‘’��–ˆˆ
�‘‘�–ˆ�’ˆ‚��ƒ� ��†„…�ˆŸ φ ˆ K0

S

�ËË¥±É¨¢´µ¸ÉÓ ·¥£¨¸É· Í¨¨ ¸µ¡ÒÉ¨° ¸  ¸¸µÍ¨ É¨¢´Ò³ ·µ¦¤¥´¨¥³ φ ¨
K0

S ¶µ²ÊÎ¥´  ¨§ ³µ¤¥²¨·µ¢ ´¨Ö, ±µÉµ·µ¥ ¢Ò¶µ²´Ö²µ¸Ó ¤¢Ê³Ö ¸¶µ¸µ¡ ³¨: ¢
¶¥·¢µ³ ¨§ ´¨Ì ¶·¨³¥´Ö²¸Ö ¸±µ··¥±É¨·µ¢ ´´Ò° £¥´¥· Éµ· FRITIOF; ¢µ ¢Éµ-
·µ³ ¨¸¶µ²Ó§µ¢ ² ¸Ó ³µ¤¥²Ó ·µ¦¤¥´¨Ö φK0

S Î¥·¥§ µ¡· §µ¢ ´¨¥ ¶·µ³¥¦ÊÉµÎ-
´µ° ±µ³¶ Ê´¤-Î ¸É¨ÍÒ, ÔÉÊ ³µ¤¥²Ó ¢ ¤ ²Ó´¥°Ï¥³ ¡Ê¤¥³ ´ §Ò¢ ÉÓ ³µ¤¥²ÓÕ
±µ³¶ Ê´¤-Î ¸É¨ÍÒ.

5.1. ‘±µ··¥±É¨·µ¢ ´´ Ö ³µ¤¥²Ó FRITIOF. �·¨ ³µ¤¥²¨·µ¢ ´¨¨ ·¥ ±Í¨¨

n + N −→ φ + K0
S + X (9)
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�¨¸. 5.  Ä£) ˆ³¶Ê²Ó¸´Ò¥ ¸¶¥±É·Ò  ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0
S ; ¤) · ¸¶·¥¤¥-

²¥´¨¥ ¶µ ³´µ¦¥¸É¢¥´´µ¸É¨ § ·Ö¦¥´´ÒÌ Î ¸É¨Í Ntrk. ◦ Å Ô±¸¶¥·¨³¥´É ¸ ¶·¨¢¥-
¤¥´´Ò³¨ ¢ÒÎ¨¸²¥´´Ò³¨ µÏ¨¡± ³¨, ÏÉ·¨Ì¶Ê´±É¨·´Ò¥ ²¨´¨¨ Å ¸±µ··¥±É¨·µ¢ ´´ Ö
³µ¤¥²Ó FRITIOF, ÉµÎ¥Î´Ò¥ Å ³µ¤¥²Ó ±µ³¶ Ê´¤-Î ¸É¨ÍÒ

¨¸¶µ²Ó§µ¢ ²¸Ö £¥´¥· Éµ· FRITIOF [15]. ‡ É¥³ ¸ ¶µ³µÐÓÕ ¢¥¸µ¢µ° ËÊ´±Í¨¨,
§ ¢¨¸ÖÐ¥° µÉ ¨³¶Ê²Ó¸µ¢ ¨§ÊÎ ¥³ÒÌ Î ¸É¨Í, ¶·µ¢µ¤¨² ¸Ó ±µ··¥±Í¨Ö ¨³¶Ê²Ó¸-
´ÒÌ ¸¶¥±É·µ¢  ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0

S ¢ ¸µµÉ¢¥É¸É¢¨¨ ¸ Ô±¸¶¥·¨³¥´-
É ²Ó´Ò³¨ · ¸¶·¥¤¥²¥´¨Ö³¨. ˆ¸¶µ²Ó§µ¢ ² ¸Ó ¢¥¸µ¢ Ö ËÊ´±Í¨Ö (WF ) ¸²¥¤ÊÕ-
Ð¥£µ ¢¨¤ :
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WF = (1 − |xF |)k exp (−b · P 2
t )Pn,

£¤¥ k ¨ b Å ¸¢µ¡µ¤´Ò¥ ¶ · ³¥É·Ò; Pn Å ËÊ´±Í¨Ö, § ¢¨¸ÖÐ Ö µÉ ¨³¶Ê²Ó¸ 
´ ²¥É ÕÐ¥£µ ´¥°É·µ´  ¶ÊÎ±  Pl(n) ¨ ¶·µ¤µ²Ó´µ£µ ¨³¶Ê²Ó¸  Pl ¸µµÉ¢¥É¸É¢Ê-
ÕÐ¥° Î ¸É¨ÍÒ.

„²Ö ¸¶¥±É·µ¢ φ-³¥§µ´  ¡Ò²¨ µ¶·¥¤¥²¥´Ò ¸²¥¤ÊÕÐ¨¥ ±µ³¶µ´¥´ÉÒ ¢¥¸µ-
¢µ° ËÊ´±Í¨¨: k = 1,1, b = −0,66, Pn = 1; ¤²Ö K0

S : k = 0, b = 0, Pn =
(1,32+14,17p−11,38p2)(0,78−exp (−(P 2

t (K0
S)−0,60)2/0,182)+1,76P 2

t (K0
S)),

£¤¥ p = Pl(K0
S)/Pl(n). �·¨ ÔÉµ³ (¸³. ·¨¸. 5) ¤µ¸É¨£´ÊÉµ Ìµ·µÏ¥¥ ¸µ£² ¸¨¥

Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨ ¶µ²ÊÎ¥´´ÒÌ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö ¸¶¥±É·µ¢ ¶·µ¤µ²Ó´µ° ¨
±¢ ¤· É  ¶µ¶¥·¥Î´µ° ¸µ¸É ¢²ÖÕÐ¨Ì ¨³¶Ê²Ó¸   ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨
K0

S ,   É ±¦¥ · ¸¶·¥¤¥²¥´¨° ¶µ ³´µ¦¥¸É¢¥´´µ¸É¨ § ·Ö¦¥´´ÒÌ Î ¸É¨Í. ‘¶¥±-
É·Ò, ¶µ²ÊÎ¥´´Ò¥ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö, µÉ´µ·³¨·µ¢ ´Ò ´  ±µ²¨Î¥¸É¢µ Ô±¸¶¥·¨-
³¥´É ²Ó´ÒÌ ¸µ¡ÒÉ¨°.

5.2. Œµ¤¥²Ó ±µ³¶ Ê´¤-Î ¸É¨ÍÒ. ‚ · ³± Ì ÔÉµ° ³µ¤¥²¨ ¶·¥¤¶µ² £ ²µ¸Ó,
ÎÉµ ·µ¦¤¥´¨¥ φ ¨ K0

S ¶·µ¨¸Ìµ¤¨É ¢¸²¥¤¸É¢¨¥ ·µ¦¤¥´¨Ö ±µ³¶ Ê´¤-Î ¸É¨ÍÒ B
¸ ¶¥·¥³¥´´Ò³ §´ Î¥´¨¥³ ¨´¢ ·¨ ´É´µ° ³ ¸¸Ò M(B):

n + N −→ B + Λ0 + N + X (10)

¸ ¶µ¸²¥¤ÊÕÐ¨³ ¥¥ · ¸¶ ¤µ³

B −→ φ + K0
S , (11)

£¤¥ X Å ¤µ¶µ²´¨É¥²Ó´Ò¥ Î ¸É¨ÍÒ, ·µ¦¤¥´¨¥ ±µÉµ·ÒÌ · §Ò£·Ò¢ ²µ¸Ó ¢ · ³-
± Ì ³µ¤¥²¨ JETSET [16].

�  ¶¥·¢µ³ ÔÉ ¶¥ ¨³¶Ê²Ó¸ Î ¸É¨ÍÒ B · §Ò£·Ò¢ ²¸Ö ¢ ¸. Í. ³. ´ ²¥É ÕÐ¥£µ
´¥°É·µ´  ¨ ´Ê±²µ´  ³¨Ï¥´¨ (¶·µÉµ´  ¨²¨ ´¥°É·µ´  ¸ · ¢´µ° ¢¥·µÖÉ´µ¸ÉÓÕ)
¸ ÊÎ¥Éµ³ µ£· ´¨Î¥´¨°, ´ ±² ¤Ò¢ ¥³ÒÌ § ±µ´ ³¨ ¸µÌ· ´¥´¨Ö. �·¨ ÔÉµ³ ¤¨Ë-
Ë¥·¥´Í¨ ²Ó´µ¥ ¸¥Î¥´¨¥ ·µ¦¤¥´¨Ö B ¶ · ³¥É·¨§µ¢ ²µ¸Ó ¢ ¢¨¤¥

d2σ

dxF dP 2
t

∝ (1 − |xF |)n exp (−b · P 2
t ), (12)

£¤¥ n, b Å ¸¢µ¡µ¤´Ò¥ ¶ · ³¥É·Ò ³µ¤¥²¨, µ¶¨¸Ò¢ ÕÐ¨¥ ¥¥ ·µ¦¤¥´¨¥. „²Ö
·¥ ±Í¨¨ (10) ¶µ¤µ¡· ´Ò ¸²¥¤ÊÕÐ¨¥ ¶ · ³¥É·Ò ·µ¦¤¥´¨Ö ±µ³¶ Ê´¤-Î ¸É¨ÍÒ:
n = 4,9; b = 3,0.

�µ²ÊÎ¥´´Ò¥ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö ¨³¶Ê²Ó¸´Ò¥ ¸¶¥±É·Ò B, φ ¨ K0
S ¨ ¸¶¥±É·

M(B) ±µ··¥±É¨·µ¢ ²¨¸Ó ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¸¶¥Í¨ ²Ó´µ° ¢¥¸µ¢µ° ËÊ´±Í¨¨ ¤²Ö
¤µ¸É¨¦¥´¨Ö ³ ±¸¨³ ²Ó´µ£µ ¨Ì ¸µµÉ¢¥É¸É¢¨Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò³. „²Ö µÍ¥´±¨
± Î¥¸É¢  ¸µ¢¶ ¤¥´¨Ö ¸¶¥±É·µ¢ ¨¸¶µ²Ó§µ¢ ²¸Ö ±·¨É¥·¨° χ2.

�±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨ ¶µ²ÊÎ¥´´Ò¥ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö ¸¶¥±É·Ò ¶·µ¤µ²Ó-
´ÒÌ ¨ ±¢ ¤· Éµ¢ ¶µ¶¥·¥Î´ÒÌ ¨³¶Ê²Ó¸µ¢  ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0

S ,
  É ±¦¥ · ¸¶·¥¤¥²¥´¨Ö ¸µ¡ÒÉ¨° ¶µ ³´µ¦¥¸É¢¥´´µ¸É¨ § ·Ö¦¥´´ÒÌ Î ¸É¨Í
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¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 5. Š ± ¢¨¤´µ, ¤µ¸É¨£´ÊÉµ Ê¤µ¢²¥É¢µ·¨É¥²Ó´µ¥ ¸µ£² -
¸¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¸¶¥±É·µ¢ ¨ ¸¶¥±É·µ¢, ¶µ²ÊÎ¥´´ÒÌ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö.
‘¶¥±É·Ò ¶·µ¤µ²Ó´µ£µ ¨ ±¢ ¤· É  ¶µ¶¥·¥Î´µ£µ ¨³¶Ê²Ó¸µ¢ ±µ³¶ Ê´¤-Î ¸É¨ÍÒ,
  É ±¦¥ ¸¶¥±É· M(K+K−π+π−) ¶·¨¢¥¤¥´Ò ´  ·¨¸. 6. ‘¶¥±É·Ò, ¶µ²ÊÎ¥´´Ò¥
¨§ ³µ¤¥²¨·µ¢ ´¨Ö, µÉ´µ·³¨·µ¢ ´Ò ´  ±µ²¨Î¥¸É¢µ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¸µ¡Ò-
É¨°.

�¨¸. 6. Œµ¤¥²Ó ±µ³¶ Ê´¤-Î ¸É¨ÍÒ. ‘¶¥±É·Ò ¶·µ¤µ²Ó´µ£µ ( ) ¨ ±¢ ¤· É  ¶µ¶¥·¥Î´µ£µ
(¡) ¨³¶Ê²Ó¸µ¢ ±µ³¶ Ê´¤-Î ¸É¨ÍÒ, ÔËË¥±É¨¢´ÒÌ ³ ¸¸ M(K+K−π+π−) (¢). �¡µ§´ -
Î¥´¨Ö, ± ± ´  ·¨¸. 5
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5.3. ‚ÒÎ¨¸²¥´¨¥ ÔËË¥±É¨¢´µ¸É¨ ·¥£¨¸É· Í¨¨. „²Ö µ¶·¥¤¥²¥´¨Ö ¸¥Î¥´¨Ö
 ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0

S ¡Ò²  · ¸¸Î¨É ´  ÔËË¥±É¨¢´µ¸ÉÓ ·¥£¨¸É· -
Í¨¨ ε ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ µ¡¥¨Ì ³µ¤¥²¥° ·µ¦¤¥´¨Ö (· §¤. 5.1 ¨ 5.2). ‚ ± ¦¤µ³
¸²ÊÎ ¥ ¸¨¸É¥³ É¨Î¥¸± Ö ¶µ£·¥Ï´µ¸ÉÓ µ¶·¥¤¥²¥´¨Ö ÔËË¥±É¨¢´µ¸É¨ ·¥£¨¸É· -
Í¨¨, ¸¢Ö§ ´´ Ö ¸ ¶µ¤¡µ·µ³ ¶ · ³¥É·µ¢ ³µ¤¥²¨, µ¶·¥¤¥²Ö² ¸Ó ¶ÊÉ¥³ ¢ ·Ó¨-
·µ¢ ´¨Ö ËÊ´±Í¨° µÉ± §  µÉ · §Ò£· ´´ÒÌ ¸µ¡ÒÉ¨° (µ¸´µ¢´µ° ¢±² ¤ ¢ ¸¨¸É¥-
³ É¨Î¥¸±ÊÕ ¶µ£·¥Ï´µ¸ÉÓ ¤ ¥É ¶µ¤¡µ· ¢¥·µÖÉ´µ¸É¥° µÉ± §  µÉ · §Ò£· ´´ÒÌ
¸µ¡ÒÉ¨°, ¶µ§¢µ²¨¢Ï¨° ¤µ¸É¨£´ÊÉÓ Ìµ·µÏ¥£µ ¸µ£² ¸¨Ö ¶µ²ÊÎ¥´´µ£µ ¨§ ³µ-
¤¥²¨·µ¢ ´¨Ö ¨ Ô±¸¶¥·¨³¥´É ²Ó´µ£µ ¸¶¥±É·µ¢ ¶·µ¤µ²Ó´µ£µ ¨³¶Ê²Ó¸  ± µ´ ).
‚ ·Ó¨·µ¢ ´¨¥ ¶·µ¨§¢µ¤¨²µ¸Ó É ±¨³ µ¡· §µ³, ÎÉµ ¶·¨ ¸· ¢´¥´¨¨ ¢¸¥Ì Ê¶µ-
³Ö´ÊÉÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨ ¶µ²ÊÎ¥´´ÒÌ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö · ¸¶·¥¤¥²¥´¨°
§´ Î¥´¨¥ χ2, ¢ÒÎ¨¸²Ö¥³µ¥ ¸ ¶µ³µÐÓÕ ¶·µ£· ³³Ò MINUIT [17], ¨§³¥´Ö²µ¸Ó
´¥ ¡µ²¥¥ Î¥³ ´  ¢¥²¨Î¨´Ê 1,07, µ¶·¥¤¥²ÖÕÐÊÕ 70%-° Ê·µ¢¥´Ó ¤µ¸Éµ¢¥·´µ¸É¨.
�·¨ ¨¸¶µ²Ó§µ¢ ´¨¨ ¸±µ··¥±É¨·µ¢ ´´µ° ³µ¤¥²¨ FRITIOF ¨ ³µ¤¥²¨ ±µ³¶ Ê´¤-
Î ¸É¨ÍÒ ÔÉµ ¶·¨¢¥²µ ± ¨§³¥´¥´¨Õ ÔËË¥±É¨¢´µ¸É¨ ·¥£¨¸É· Í¨¨ ´  25 ¨ 14 %
¸µµÉ¢¥É¸É¢¥´´µ.

�µ²ÊÎ¥´´Ò¥ ¸ ÊÎ¥Éµ³ ¢ÒÏ¥¨§²µ¦¥´´µ£µ §´ Î¥´¨Ö ÔËË¥±É¨¢´µ¸É¨ ·¥£¨-
¸É· Í¨¨  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0

S ¤²Ö µ¡¥¨Ì ³µ¤¥²¥° ¶·¥¤¸É ¢²¥´Ò
¢ É ¡². 3.

’ ¡²¨Í  3. ‡´ Î¥´¨Ö ÔËË¥±É¨¢´µ¸É¥° ·¥£¨¸É· Í¨¨

Mµ¤¥²Ó ε, %

‘±µ··¥±É¨·µ¢ ´´ Ö ³µ¤¥²Ó FRITIOF 0,084 ± 0,002(¸É É.) ± 0,021(¸¨¸É.)

Œµ¤¥²Ó ±µ³¶ Ê´¤-Î ¸É¨ÍÒ 0,074 ± 0,003(¸É É.) ± 0,010(¸¨¸É.)

•µ·µÏ¥¥ ¸µ£² ¸¨¥ ¤¢ÊÌ ´¥§ ¢¨¸¨³ÒÌ ·¥§Ê²ÓÉ Éµ¢ ¶µ¤Î¥·±¨¢ ¥É ¨Ì Ê¸Éµ°-
Î¨¢µ¸ÉÓ ± ±·¨É¥·¨Ö³  ´ ²¨§ . ‚ ± Î¥¸É¢¥ µ±µ´Î É¥²Ó´µ° ¢¥²¨Î¨´Ò ¨¸¶µ²Ó-
§µ¢ ´µ §´ Î¥´¨¥ ÔËË¥±É¨¢´µ¸É¨ ·¥£¨¸É· Í¨¨ φK0

S , ¶µ²ÊÎ¥´´µ¥ ³¥Éµ¤µ³ ¢Ò-
Î¨¸²¥´¨Ö ¸·¥¤´¥¢§¢¥Ï¥´´µ£µ §´ Î¥´¨Ö ¶µ ·¥§Ê²ÓÉ É ³ ´¥§ ¢¨¸¨³ÒÌ µÍ¥´µ±
µ¤´µ° ¨ Éµ° ¦¥ ¢¥²¨Î¨´Ò [14, ¸. 10]:

ε = (0,077 ± 0,010)%. (13)

�·¨ ÔÉµ³ ¸É É¨¸É¨Î¥¸±¨¥ ¨ ¸¨¸É¥³ É¨Î¥¸±¨¥ ¶µ£·¥Ï´µ¸É¨ ¢ÒÎ¨¸²¥´Ò ¸ ÊÎ¥-
Éµ³ ¢¥¸µ¢µ° ËÊ´±Í¨¨ ¨ ¶·µ¸Ê³³¨·µ¢ ´Ò ±¢ ¤· É¨Î´µ.

6. ���…„…‹…�ˆ… ‘…—…�ˆŸ ˆ�Š‹	‡ˆ‚��ƒ�
�‘‘�–ˆ�’ˆ‚��ƒ� ��†„…�ˆŸ φ ˆ K0/K̄0

‘¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0
S ¢ ´¥°É·µ´-

Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ (σnC(φK0
SX)) ¢ÒÎ¨¸²Ö²µ¸Ó ¶µ Ëµ·³Ê²¥
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σnC =
NA

MnTNAεBr1Br2
, (14)

£¤¥ N = 2274±224 Å ±µ²¨Î¥¸É¢µ ¸µ¡ÒÉ¨°  ¸¸µÍ¨ É¨¢´µ£µ µ¡· §µ¢ ´¨Ö φK0
S ;

A = 12,011 Å  Éµ³´ Ö ³ ¸¸  Ö¤·  ³¨Ï¥´¨; Mn = (2,311 ± 0,084) · 1011 Å
Î¨¸²µ ´¥°É·µ´µ¢, ¶·µÏ¥¤Ï¨Ì Î¥·¥§ Ê¸É ´µ¢±Ê §  ¢·¥³Ö Ô±¸¶µ§¨Í¨¨; ε Å
ÔËË¥±É¨¢´µ¸ÉÓ ·¥£¨¸É· Í¨¨; T = 1,3 £/¸³2 Å Éµ²Ð¨´  ³¨Ï¥´¨; NA Å Î¨¸²µ
�¢µ£ ¤·µ; Br1 = (49,1±0,8) % Å ¢¥·µÖÉ´µ¸ÉÓ · ¸¶ ¤  φ −→ K+K−; Br2 =
(68,61 ± 0,28) % Å ¢¥·µÖÉ´µ¸ÉÓ · ¸¶ ¤  K0

S −→ π+π−.
‘É É¨¸É¨Î¥¸± Ö ¶µ£·¥Ï´µ¸ÉÓ ¢¥²¨Î¨´Ò ¸¥Î¥´¨Ö µ¶·¥¤¥²Ö² ¸Ó ¶µ£·¥Ï-

´µ¸ÉÓÕ ±µ²¨Î¥¸É¢  ¢Ò¤¥²¥´´ÒÌ ¸µ¡ÒÉ¨°  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0
S

(· §¤. 3).
‚ ¸¨¸É¥³ É¨Î¥¸±ÊÕ ¶µ£·¥Ï´µ¸ÉÓ µ¶·¥¤¥²¥´¨Ö ¸¥Î¥´¨Ö ¢Ìµ¤ÖÉ: ¶µ£·¥Ï-

´µ¸ÉÓ ÔËË¥±É¨¢´µ¸É¨ ·¥£¨¸É· Í¨¨  ¸¸µÍ¨ É¨¢´µ ·µ¦¤¥´´ÒÌ φ ¨ K0
S, ¶µ£·¥Ï-

´µ¸ÉÓ ¨§³¥·¥´¨Ö ±µ²¨Î¥¸É¢  ´¥°É·µ´µ¢, ¶·µÏ¥¤Ï¨Ì Î¥·¥§ ¢¸Õ Ê¸É ´µ¢±Ê § 
¢·¥³Ö Ô±¸¶µ§¨Í¨¨, ÉµÎ´µ¸ÉÓ ¨§³¥·¥´´ÒÌ ¢¥·µÖÉ´µ¸É¥° · ¸¶ ¤µ¢ φ → K+K−

¨ K0
S → π+π−.
’ ±¨³ µ¡· §µ³, ¶µ²ÊÎ¥´µ:

σnC(φK0
SX) = 581 ± 57(¸É É.) ± 79(¸¨¸É.) ³±¡. (15)

�·¥¤¶µ² £ Ö, ÎÉµ σ(φK0X)+σ(φK̄0X) ≈ 2σ(φK0
SX), ³µ¦´µ ¢ÒÎ¨¸²¨ÉÓ

¸¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¨ ´¥°É· ²Ó´ÒÌ
± µ´µ¢ K0/K̄0 ¢ ´¥°É·µ´-Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ (σnC(φK0/K̄0X)):

σnC(φK0/K̄0X) = 1162± 114(¸É É.) ± 158(¸¨¸É.) ³±¡. (16)

7. ���‚…�Š� ‘�ƒ‹�‘�‚����‘’ˆ ��‹“—…��›• �…‡“‹œ’�’�‚
‘ ���‚ˆ‹�Œ �–ˆ

�µ²ÊÎ¥´´Ò¥ ¢ ´ ¸ÉµÖÐ¥° · ¡µÉ¥ ·¥§Ê²ÓÉ ÉÒ ³µ£ÊÉ ¡ÒÉÓ ¸µ¶µ¸É ¢²¥´Ò ¸
¶·¥¤¸± § ´¨Ö³¨ ¶· ¢¨²  �–ˆ. ‘ ÔÉµ° Í¥²ÓÕ ¡Ò²  µÍ¥´¥´  ¤µ²Ö �–ˆ-· §-
·¥Ï¥´´ÒÌ ¶·µÍ¥¸¸µ¢  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¸ Λ0-£¨¶¥·µ´ ³¨ ¨
± µ´ ³¨ ¢ ¶µ²´µ³ ¨´±²Õ§¨¢´µ³ ·µ¦¤¥´¨¨ φ, É. ¥. µÉ´µÏ¥´¨¥
σ ¸¸.Λ,(φX)/σ(φX), £¤¥ σ ¸¸.Λ,(φX) Å ¸¥Î¥´¨¥ ¶·µÍ¥¸¸µ¢  ¸¸µÍ¨ É¨¢´µ£µ ·µ-
¦¤¥´¨Ö φ-³¥§µ´µ¢ ¸ Λ0 ¨ ± µ´ ³¨; σ(φX) Å ¸¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ ·µ-
¦¤¥´¨Ö φ. ‘¥Î¥´¨¥ σ ¸¸.Λ,(φX) Ö¢²Ö¥É¸Ö ´¨¦´¥° £· ´¨Í¥° ¶µ²´µ£µ ¸¥Î¥-
´¨Ö σ ¸¸.(φSX)  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¸µ ¸É· ´´Ò³¨ Î ¸É¨Í ³¨
(σ ¸¸.Λ,(φX) < σ ¸¸.(φSX)), É ± ± ± ¢ ÔÉµ° ¢¥²¨Î¨´¥ ´¥ ÊÎÉ¥´µ, ± ± ³¨´¨³Ê³,
·µ¦¤¥´¨¥ φ ¸ Σ± ¨  ´É¨£¨¶¥·µ´ ³¨ (¢±² ¤ É ±¨Ì ¶·µÍ¥¸¸µ¢ ¨§ ¸· ¢´¥´¨Ö
¨´±²Õ§¨¢´ÒÌ ¸¥Î¥´¨° ·µ¦¤¥´¨Ö Σ± ¨  ´É¨£¨¶¥·µ´µ¢ ¢ ´Ê±²µ´-´Ê±²µ´´ÒÌ
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¢§ ¨³µ¤¥°¸É¢¨ÖÌ ¸ ¸µµÉ¢¥É¸É¢ÊÕÐ¨³¨ ¨´±²Õ§¨¢´Ò³¨ ¸¥Î¥´¨Ö³¨ ·µ¦¤¥´¨Ö,
´ ¶·¨³¥·, Λ0-£¨¶¥·µ´µ¢ [18, 19] µ¦¨¤ ¥É¸Ö ´  Ê·µ¢´¥ ´¥¸±µ²Ó±¨Ì ¶·µÍ¥´-
Éµ¢). �µÔÉµ³Ê µÉ´µÏ¥´¨¥ σ ¸¸.Λ,(φX)/σ(φX) µ¶·¥¤¥²Ö¥É µ£· ´¨Î¥´¨¥ ¸´¨§Ê
´  ¸Ê³³ ·´Ò° ¢±² ¤ �–ˆ-· §·¥Ï¥´´ÒÌ ¶·µÍ¥¸¸µ¢ ¢ ·¥ ±Í¨ÖÌ ¨´±²Õ§¨¢´µ£µ
·µ¦¤¥´¨Ö φ. �·¨´¨³ Ö ¢µ ¢´¨³ ´¨¥ µ¡Ö§ É¥²Ó´µ¥ ´ ²¨Î¨¥ ¸·¥¤¨ X ¥Ð¥
µ¤´µ° ¸É· ´´µ° Î ¸É¨ÍÒ (¸³., ´ ¶·¨³¥·, ¤¨ £· ³³Ê ´  ·¨¸. 7)

σ ¸¸.Λ,(φX) =
1
2
·

5∑
i=1

σ(φSiX), (17)

£¤¥ σ(φSiX) Å §´ Î¥´¨Ö ¸¥Î¥´¨° ¨´±²Õ§¨¢´µ£µ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ
¨ Si, Si ε (Λ0, K0, K̄0, K+, K−).

�¨¸. 7. �–ˆ-· §·¥Ï¥´´Ò° ¶·µÍ¥¸¸ ¸²¨Ö´¨Ö ¸É· ´´ÒÌ ±¢ ·±µ¢ ¶·¨ ·µ¦¤¥´¨¨
φ-³¥§µ´µ¢

‘¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¡Ò²µ ¨§³¥·¥´µ ´  µ¸´µ¢¥  ´ ²¨§  ¨¸-
¸²¥¤Ê¥³µ° Ô±¸¶¥·¨³¥´É ²Ó´µ° ¢Ò¡µ·±¨ ¸µ¡ÒÉ¨°. ‚Ò¤¥²¥´µ µ±µ²µ 75000 ±µ³-
¡¨´ Í¨°, ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì ÔÉµ³Ê ¶·µÍ¥¸¸Ê. „²Ö µ¶·¥¤¥²¥´¨Ö ÔËË¥±É¨¢´µ-
¸É¨ ·¥£¨¸É· Í¨¨ φ ¡Ò² ¨¸¶µ²Ó§µ¢ ´ ¸±µ··¥±É¨·µ¢ ´´Ò° £¥´¥· Éµ· FRITIOF.
ˆ§³¥·¥´´ Ö ¢¥²¨Î¨´  ¸¥Î¥´¨Ö ¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¸µ¸É ¢¨² 
(2095 ± 407) ³±¡/Ö¤·µ 12C.

“Î¨ÉÒ¢ Ö ·¥§Ê²ÓÉ ÉÒ Ô±¸¶¥·¨³¥´É  �ˆ‘-2, ±µÉµ·Ò¥ ¶µ§¢µ²ÖÕÉ ¸¤¥² ÉÓ
¢Ò¢µ¤ µ Éµ³, ÎÉµ ¸¥Î¥´¨¥  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ ¸ K0 ¨ K̄0

¶·¨¡²¨§¨É¥²Ó´µ · ¢´µ ¸¥Î¥´¨Õ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¸ K+ ¨ K−,
É. ¥. σ(φK0X) + σ(φK̄0X) ≈ σ(φK+X) + σ(φK−X), ¨ ¶·¥¤¶µ² £ Ö, ÎÉµ
σ(φK0X) + σ(φK̄0X) ≈ 2σ(φK0

SX), ¨³¥¥³:

σ ¸¸.Λ,(φX)
σ(φX)

≈ R =
1
2
· σ(φΛ0X) + 4σ(φK0

SX)
σ(φX)

. (18)

C ÊÎ¥Éµ³ Ëµ·³Ê²Ò (14), ¶µ¸²¥¤´¥¥ ¢Ò· ¦¥´¨¥ ³µ¦´µ ¶·¨¢¥¸É¨ ± ¨§³¥·¥´´Ò³
¢ Ô±¸¶¥·¨³¥´É¥ ¢¥²¨Î¨´ ³ N(φ), N(φΛ), N(φKS), ε(φ), ε(φΛ), ε(φKS), £¤¥
N Å ±µ²¨Î¥¸É¢µ ¸µ¡ÒÉ¨° ·µ¦¤¥´¨Ö ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì Î ¸É¨Í ¨²¨ ¨Ì ±µ³-
¡¨´ Í¨°, Ê± § ´´ÒÌ ¢ ¸±µ¡± Ì; ε Å ÔËË¥±É¨¢´µ¸É¨ ¨Ì ·¥£¨¸É· Í¨¨, ¶µ²Ê-
Î¥´´Ò¥ ¨§ ³µ¤¥²¨·µ¢ ´¨Ö ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¸±µ··¥±É¨·µ¢ ´´µ£µ £¥´¥· Éµ· 
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FRITIOF:

R =
1
2
·

N(φΛ)
ε(φΛ)Br(Λ)

+ 4
N(φK0

S)
ε(φK0

S)Br(K0
S)

N(φ)
ε(φ)

= 0,72 ± 0,16, (19)

£¤¥ Br(Λ) = (63,9 ± 0,5) % Å ¢¥·µÖÉ´µ¸ÉÓ · ¸¶ ¤  Λ0 −→ pπ−; Br(KS) =
(68,61 ± 0,28) % Å ¢¥·µÖÉ´µ¸ÉÓ · ¸¶ ¤  K0

S −→ π+π−. �·¨ ¢ÒÎ¨¸²¥´¨¨
¶µ£·¥Ï´µ¸É¨ R ÊÎÉ¥´Ò ± ± ¸É É¨¸É¨Î¥¸±¨¥, É ± ¨ ¸¨¸É¥³ É¨Î¥¸±¨¥ ¶µ£·¥Ï-
´µ¸É¨ ¢¸¥Ì ¢¥²¨Î¨´, ¨¸¶µ²Ó§Ê¥³ÒÌ ¢ Ëµ·³Ê²¥ (19). ’ ±¨³ µ¡· §µ³, ¶µ± § ´µ,
ÎÉµ ·µ¦¤¥´¨¥ φ-³¥§µ´µ¢ ¢ ´¥°É·µ´-Ö¤¥·´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ ¶·¨ ¸·¥¤´¥°
Ô´¥·£¨¨ ¶ÊÎ±  ´¥°É·µ´µ¢ ∼ 51 ƒÔ‚ ¢ µ¸´µ¢´µ³ ¶·µ¨¸Ìµ¤¨É ¢ ¸µ¶·µ¢µ¦¤¥´¨¨
¸É· ´´ÒÌ Î ¸É¨Í, ÎÉµ ¸µµÉ¢¥É¸É¢Ê¥É ¶·¥¤¸± § ´¨Ö³ ¶· ¢¨²  �–ˆ.

8. ‚›‚�„›

‚ ·¥§Ê²ÓÉ É¥ ¨¸¸²¥¤µ¢ ´¨Ö, ¶·µ¢¥¤¥´´µ£µ ¢ ´¥°É·µ´´µ³ ¶ÊÎ±¥ c¥·¶ÊÌµ¢-
¸±µ£µ Ê¸±µ·¨É¥²Ö ¸ ¶µ³µÐÓÕ Ê¸É ´µ¢±¨ �Š‘—��Œ, ¢¶¥·¢Ò¥ µ¶·¥¤¥²¥´µ
¸¥Î¥´¨¥ ¨´±²Õ§¨¢´µ£µ  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0/K̄0 ¢ ´¥°É·µ´-
Ê£²¥·µ¤´ÒÌ ¢§ ¨³µ¤¥°¸É¢¨ÖÌ:

σnC(φK0/K̄0X) = 1162± 114(¸É É.) ± 158(¸¨¸É.) ³±¡.

‚ Ê¸²µ¢¨ÖÌ µÉ¸ÊÉ¸É¢¨Ö ¶·Ö³ÒÌ ¨§³¥·¥´¨° Ê± § ´´µ£µ ¸¥Î¥´¨Ö ¢ ¶·¥¤-
Ï¥¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´É Ì ¶·µ¢¥¤¥´µ ¸· ¢´¥´¨¥ ¶µ²ÊÎ¥´´µ° ¢¥²¨Î¨´Ò ¸
¢¥²¨Î¨´µ°, ¢ÒÎ¨¸²¥´´µ° ±µ¸¢¥´´Ò³ µ¡· §µ³ ¨§ ·¥§Ê²ÓÉ Éµ¢ Ô±¸¶¥·¨³¥´É 
�ˆ‘-2 [7]. “Î¨ÉÒ¢ Ö ¢±² ¤ ¶·µÍ¥¸¸µ¢ µ¡· §µ¢ ´¨Ö φ ¸ K0/K̄0 ¢ ¶µ²´µ¥ ¨´-
±²Õ§¨¢´µ¥ ¸¥Î¥´¨¥ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢, ±µÉµ·Ò° ¸µ¸É ¢²Ö¥É (55± 17)% [7],
¨¸¶µ²Ó§ÊÖ ¶·¨¢¥¤¥´´µ¥ ¢ · ¡µÉ¥ [7] §´ Î¥´¨¥ ¸¥Î¥´¨Ö ¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö
φ ¨ ¶·¥¤¶µ² £ Ö ¥£µ ²¨´¥°´ÊÕ § ¢¨¸¨³µ¸ÉÓ µÉ  Éµ³´µ° ³ ¸¸Ò Ö¤·  ³¨Ï¥´¨,
³µ¦´µ ¶µ²ÊÎ¨ÉÓ ¢¥²¨Î¨´Ê ¸¥Î¥´¨Ö  ¸¸µÍ¨ É¨¢´µ£µ ·µ¦¤¥´¨Ö φ ¨ K0/K̄0,
· ¢´ÊÕ (1452 ± 696) ³±¡/Ö¤·µ 12C. Š ± ¢¨¤´µ, ¶µ²ÊÎ¥´´µ¥ É ±¨³ µ¡· §µ³
¸¥Î¥´¨¥ ¢ ¶·¥¤¥² Ì ¶µ£·¥Ï´µ¸É¥° Ìµ·µÏµ ¸µ£² ¸Ê¥É¸Ö ¸ ·¥§Ê²ÓÉ Éµ³ ¤ ´´µ°
· ¡µÉÒ.

�µ²ÊÎ¥´µ µ£· ´¨Î¥´¨¥ ¸´¨§Ê ´  ¸Ê³³ ·´Ò° ¢±² ¤ �–ˆ-· §·¥Ï¥´´ÒÌ
¶·µÍ¥¸¸µ¢ ¢ ·¥ ±Í¨ÖÌ ¨´±²Õ§¨¢´µ£µ ·µ¦¤¥´¨Ö φ-³¥§µ´µ¢ Å (72 ± 16)%, ÎÉµ
´¥ ¶·µÉ¨¢µ·¥Î¨É ¶· ¢¨²Ê �–ˆ.

� ¡µÉ  ¢Ò¶µ²´¥´  ¢ ‹ ¡µ· Éµ·¨¨ Ë¨§¨±¨ Î ¸É¨Í �ˆŸˆ ¶·¨ ¶µ¤¤¥·¦±¥
�µ¸¸¨°¸±µ£µ Ëµ´¤  ËÊ´¤ ³¥´É ²Ó´ÒÌ ¨¸¸²¥¤µ¢ ´¨°, ¶·µ¥±É 03-07-90385.
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