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´ ¡· ´μ ∼ 60 ¶¡−1 ¨´É¥£· ²Ó´μ° ¸¢¥É¨³μ¸É¨. ‚ ¸É ÉÓ¥ ¶·¥¤¸É ¢²¥´Ò ¶·¥¤¢ ·¨É¥²Ó´Ò¥
·¥§Ê²ÓÉ ÉÒ ¨§ÊÎ¥´¨Ö ¶·μÍ¥¸¸μ¢ e+e− → K+K−nπ (n = 1, 2, 3) ¸ ¤¢Ê³Ö § ·Ö¦¥´´Ò³¨
± μ´ ³¨ ¢ ±μ´¥Î´μ³ ¸μ¸ÉμÖ´¨¨ ¢³¥¸É¥ ¸ μ¶¨¸ ´¨¥³ ¶·μÍ¥¤Ê·Ò ¨ É¥±ÊÐ¨Ì ·¥§Ê²ÓÉ Éμ¢
¨§³¥·¥´¨Ö ¨´É¥£· ²Ó´μ° ¸¢¥É¨³μ¸É¨, ´ ¡· ´´μ° ŠŒ„-3 ¢ ± ¦¤μ° ÉμÎ±¥ ¶μ Ô´¥·£¨¨.

At the Budker Institute of Nuclear Physics the CMD-3 detector, mounted at VEPP-
2000 e+e− collider, was gaining the statistics in the e+e− center of mass energy range
from 0.32 to 2 GeV during the years 2011Ä2013. The amount of the data collected
corresponds to an integrated luminosity of about 60 pb−1. The article presents the prelimi-
nary results on the study of e+e−→K+K−nπ (n = 1, 2, 3) processes with two charged
kaons in the ˇnal state along with the description of procedure and current results of the
measurements of integral luminosity, collected by CMD-3 at each energy point.

PACS: 13.66.Bc
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„¥É¥±Éμ·Ò ŠŒ„-3 ¨ ‘�„, Ê¸É ´μ¢²¥´´Ò¥ ¢ ¶·μÉ¨¢μ¶μ²μ¦´ÒÌ ³¥¸É Ì
¢¸É·¥Î¨ ¶ÊÎ±μ¢ Ô²¥±É·μ´-¶μ§¨É·μ´´μ£μ ±μ²² °¤¥·  ‚���-2000 (ˆŸ” ‘�
���), ´ ¡¨· ²¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¢ § Ìμ¤ Ì 2011Ä2013 ££. ‚ Í¥²ÖÌ
¤μ¸É¨¦¥´¨Ö ¶·μ¥±É´μ° ¸¢¥É¨³μ¸É¨ ¢ 1032 ¸³−2 · ¸−1 ´  ±μ²² °¤¥·¥ ¢¶¥·¢Ò¥
·¥ ²¨§μ¢ ´  ¨¤¥Ö ±·Ê£²ÒÌ ¶ÊÎ±μ¢ [1]. ”¨§¨Î¥¸±¨¥ ¶·μ£· ³³Ò ¤¥É¥±Éμ·μ¢
ŠŒ„-3 ¨ ‘�„ ¶·¨¢¥¤¥´Ò ¢ · ¡μÉ Ì [2Ä4] ¨ ¢±²ÕÎ ÕÉ Ï¨·μ±¨° ±·Ê£ ¢μ¶·μ-
¸μ¢ Ë¨§¨±¨ ²¥£±¨Ì ±¢ ·±μ¢, ¶·¥Í¨§¨μ´´Ò¥ ¨§³¥·¥´¨Ö Ô±¸±²Õ§¨¢´ÒÌ ¸¥Î¥´¨°
e+e−- ´´¨£¨²ÖÍ¨¨ ¢  ¤·μ´Ò ¨ ¶ · ³¥É·μ¢ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¢¥±Éμ·´ÒÌ ³¥§μ-
´μ¢, ¨§ÊÎ¥´¨¥ ¤¨´ ³¨±¨ ·μ¦¤¥´¨Ö ³´μ£μ ¤·μ´´ÒÌ ¸μ¸ÉμÖ´¨°, ¶μ¨¸± Ô±§μÉ¨-
Î¥¸±¨Ì Î ¸É¨Í ¨ ·¥§μ´ ´¸μ¢.

�·¥Í¨§¨μ´´Ò¥ ¤ ´´Ò¥ μ¡ Ô±¸±²Õ§¨¢´ÒÌ ¸¥Î¥´¨ÖÌ e+e−- ´´¨£¨²ÖÍ¨¨ ¢
 ¤·μ´Ò ´¥μ¡Ìμ¤¨³Ò, ¢ Î ¸É´μ¸É¨, ¤²Ö ¢ÒÎ¨¸²¥´¨Ö  ¤·μ´´μ£μ ¢±² ¤  ¢  ´μ-
³ ²Ó´Ò° ³ £´¨É´Ò° ³μ³¥´É (�ŒŒ) ³Õμ´  aμ = (g−2)μ/2. �¡² ¸ÉÓ Ô´¥·£¨¨
‚���-2000 ¤ ¥É μ¸´μ¢´μ° ¢±² ¤ (∼ 92%) ¢ ¢¥²¨Î¨´Ê ahad

μ ¨ μ¶·¥¤¥²Ö¥É ¥¥
ÉμÎ´μ¸ÉÓ [5].

ˆ´É¥£· ²Ó´ Ö ¸¢¥É¨³μ¸ÉÓ ±μ²² °¤¥·  Ö¢²Ö¥É¸Ö ±²ÕÎ¥¢Ò³ Ë ±Éμ·μ³ ³´μ-
£¨Ì Ô±¸¶¥·¨³¥´Éμ¢, ¢ ±μÉμ·ÒÌ ¨§ÊÎ ÕÉ¸Ö  ¤·μ´´Ò¥ ¸¥Î¥´¨Ö. ‘¨¸É¥³ É¨Î¥¸± Ö
μÏ¨¡±  ¢ μ¶·¥¤¥²¥´¨¨ ¸¢¥É¨³μ¸É¨ ¶·¥¤¸É ¢²Ö¥É μ¤¨´ ¨§ ¸ ³ÒÌ ¸¥·Ó¥§´ÒÌ ¨¸-
ÉμÎ´¨±μ¢ ´¥μ¶·¥¤¥²¥´´μ¸É¨ ¢¥²¨Î¨´Ò ahad

μ . „²Ö ¨§³¥·¥´¨Ö ¸¢¥É¨³μ¸É¨ ¨¸-
¶μ²Ó§ÊÕÉ¸Ö ¶·μÍ¥¸¸Ò e+e−→ e+e−, μ+μ−, γγ, ¨ ¨Ì ¸μ¢³¥¸É´μ¥ ¶·¨³¥´¥´¨¥
¶μ³μ£ ¥É ¤μ¸Éμ¢¥·´μ μÍ¥´¨ÉÓ ¥¥ ¸¨¸É¥³ É¨Î¥¸±ÊÕ ¶μ£·¥Ï´μ¸ÉÓ.

1. „…’…Š’�� ŠŒ„-3

�¡Ð¨° ¢¨¤ ¤¥É¥±Éμ·  ŠŒ„-3 ¶μ± § ´ ´  ·¨¸. 1. Šμμ·¤¨´ ÉÒ É·¥±μ¢,
Ê£²Ò ¨ ¨³¶Ê²Ó¸Ò § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨§³¥·ÖÕÉ¸Ö ¢ Í¨²¨´¤·¨Î¥¸±μ° ¤·¥°Ëμ-
¢μ° ± ³¥·¥ („Š). –¨²¨´¤·¨Î¥¸± Ö ¤¢ÊÌ¸²μ°´ Ö ¶·μ¶μ·Í¨μ´ ²Ó´ Ö Z-± ³¥· 
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�¨¸. 1. „¥É¥±Éμ· ŠŒ„-3: 1 Å ¢ ±ÊÊ³´ Ö ± ³¥· ; 2 Å ¤·¥°Ëμ¢ Ö ± ³¥· ; 3 Å BGO-
± ²μ·¨³¥É·; 4 Å Z-± ³¥· ; 5 Å ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨° ¸μ²¥´μ¨¤ (0,13X0, 13 ±ƒ¸); 6 Å
¦¨¤±μ±¸¥´μ´μ¢Ò° ± ²μ·¨³¥É·; 7 Å ¢·¥³Ö¶·μ²¥É´ Ö ¸¨¸É¥³  (TOF); 8 Å CsI-± -
²μ·¨³¥É·; 9 Å μ¡· É´Ò° ³ £´¨Éμ¶·μ¢μ¤ (¢´¥Ï´ÖÖ ³Õμ´´ Ö ¶·μ¡¥¦´ Ö ¸¨¸É¥³  ´¥
¶μ± § ´ )

· ¸¶μ²μ¦¥´  ¸· §Ê §  „Š ¨ μ¡¥¸¶¥Î¨¢ ¥É μ¶·¥¤¥²¥´¨¥ z-±μμ·¤¨´ ÉÒ É·¥±  ¸
ÉμÎ´μ¸ÉÓÕ ∼ 0,5 ³³. Š ²μ·¨³¥É· ¤¥É¥±Éμ·  ¸μ¸Éμ¨É ¨§ É·¥Ì ¶μ¤¸¨¸É¥³ [6]:
± ²μ·¨³¥É· ´  μ¸´μ¢¥ ±·¨¸É ²²μ¢ BGO, · ¸¶μ²μ¦¥´´Ò° ¶μ Éμ·Í ³ „Š; Í¨-
²¨´¤·¨Î¥¸±¨° ± ²μ·¨³¥É·, · ¸¶μ²μ¦¥´´Ò° ¸´ ·Ê¦¨ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¥£μ ¸μ²¥-
´μ¨¤  ¸ ³ £´¨É´Ò³ ¶μ²¥³ 1,3 T² ¨ ¸μ¸ÉμÖÐ¨° ¨§ ¢´ÊÉ·¥´´¥£μ ¦¨¤±μ±¸¥´μ´μ-
¢μ£μ (LXe) ¨ ¢´¥Ï´¥£μ (´  μ¸´μ¢¥ ±·¨¸É ²²μ¢ CsI) ± ²μ·¨³¥É·μ¢.

2. ‘Š��ˆ��‚��ˆ… �� ��…�ƒˆˆ
ˆ ˆ‡Œ…�…�ˆ… ‘‚…’ˆŒ�‘’ˆ

�¡² ¸ÉÓ Ô´¥·£¨¨ μÉ 1 ¤μ 2 ƒÔ‚ ¡Ò²  ¶·μ¸± ´¨·μ¢ ´  ¤¢ ¦¤Ò ¢¢¥·Ì ¨ ¢´¨§
¸ Ï £μ³ 50 ŒÔ‚. ‚ ± ¦¤μ° ÉμÎ±¥ ¶μ Ô´¥·£¨¨ ´ ¡¨· ²¸Ö ¨´É¥£· ² ¸¢¥É¨³μ¸É¨
¶μ·Ö¤±  500 ´¡−1. �·¨ ¸± ´¨·μ¢ ´¨¨ ¢´¨§ ÉμÎ±¨ ¶μ Ô´¥·£¨¨, ¢ ±μÉμ·ÒÌ ´ -
¡¨· ² ¸Ó ¸É É¨¸É¨± , ¡Ò²¨ ¸¤¢¨´ÊÉÒ μÉ´μ¸¨É¥²Ó´μ ¶·¥¤Ò¤ÊÐ¨Ì ´  25 ŒÔ‚.
�´¥·£¨Ö ¶ÊÎ±  ³μ´¨Éμ·¨·μ¢ ² ¸Ó ¸ ÉμÎ´μ¸ÉÓÕ ∼ 1Ä3 ŒÔ‚ ¶ÊÉ¥³ ¨§³¥·¥´¨Ö
Éμ±  ¢ ¤¨¶μ²Ó´ÒÌ ³ £´¨É Ì ±μ²ÓÍ  ‚���-2000. Š·μ³¥ Éμ£μ, ¢ ´¥±μÉμ·ÒÌ
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ÉμÎ± Ì ¶μ Ô´¥·£¨¨ ¢ μ±·¥¸É´μ¸É¨ φ-³¥§μ´  ¨ ¢ μ¡² ¸É¨ 2 ƒÔ‚ Ô´¥·£¨Ö ¨§³¥·Ö-
² ¸Ó ¸ ¶μ³μÐÓÕ ³¥Éμ¤¨±¨ μ¡· É´μ£μ ±μ³¶Éμ´μ¢¸±μ£μ · ¸¸¥Ö´¨Ö ¸ ÉμÎ´μ¸ÉÓÕ
∼ 50 ±Ô‚ [7].

Cμ¡ÒÉ¨Ö e+e− → e+e− μÉ¡¨· ²¨¸Ó ´ ²μ¦¥´¨¥³ Ê¸²μ¢¨° ´  Í¥´É· ²Ó-
´μ¸ÉÓ ¨ ±μ²²¨´¥ ·´μ¸ÉÓ É·¥±μ¢ ¢ „Š. ”μ´μ¢Ò¥ ¸μ¡ÒÉ¨Ö ¶·μÍ¥¸¸μ¢ μ+μ−,
π+π−, K+K− ¨ ±μ¸³¨Î¥¸±¨¥ ³Õμ´Ò μÉ¤¥²Ö²¨¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¨´Ëμ·-
³ Í¨¨ μ¡ Ô´¥·£μ¢Ò¤¥²¥´¨¨ Î ¸É¨Í ¢ ± ²μ·¨³¥É·¥.

�·μÍ¥¸¸ e+e− → γγ Ê¤μ¡¥´ ¢ ± Î¥¸É¢¥ ´¥§ ¢¨¸¨³μ£μ ¨´¸É·Ê³¥´É  ¤²Ö
μ¶·¥¤¥²¥´¨Ö ¸¢¥É¨³μ¸É¨ [8], ¶μ¸±μ²Ó±Ê ¤¨ £· ³³Ò ÔÉμ£μ ¶·μÍ¥¸¸  ´¥ ¸μ¤¥·-
¦ É ¨§²ÊÎ¥´¨Ö ±μ´¥Î´ÒÌ Î ¸É¨Í ¨ ¨Ì ±Ê²μ´μ¢¸±μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö,   É ±¦¥
ÔËË¥±Éμ¢, ¸¢Ö§ ´´ÒÌ ¸ ¶μ²Ö·¨§ Í¨¥° ¢ ±ÊÊ³ . „²Ö μÉ¡μ·  ¸μ¡ÒÉ¨° ÔÉμ£μ ¶·μ-
Í¥¸¸  ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¸²¥¤ÊÕÐ¨¥ ±·¨É¥·¨¨: ¨³¥ÕÉ¸Ö ¤¢  ¶·μÉ¨¢μ¶μ²μ¦´ÒÌ
±² ¸É¥·  ¢ Í¨²¨´¤·¨Î¥¸±μ³ ± ²μ·¨³¥É·¥; Ô´¥·£¨Ö ± ¦¤μ£μ ±² ¸É¥·  ²¥¦¨É
¢ ¶·¥¤¥² Ì μÉ 0,5Ebeam ¤μ 1,5Ebeam; ´¥É É·¥±μ¢ ¢ „Š, ¨¤ÊÐ¨Ì ¨§ ³¥¸É 
¢§ ¨³μ¤¥°¸É¢¨Ö ¶ÊÎ±μ¢.

‡  É·¨ £μ¤  · ¡μÉÒ ‚���-2000 ´ ¡· ´´Ò° ŠŒ„-3 ¨´É¥£· ² ¸¢¥É¨³μ¸É¨
¸μ¸É ¢¨² ∼ 60 ¶¡−1: ∼ 34,5 ¶¡−1 ¢ÒÏ¥ φ-³¥§μ´ ; 8,3 ¨ 8,4 ¶¡−1 ¢ μ±·¥¸É´μ¸-
ÉÖÌ ω- ¨ φ-·¥§μ´ ´¸μ¢ ¸μμÉ¢¥É¸É¢¥´´μ; 9,4 ¶¡−1 ¶·¨ ¸± ´¨·μ¢ ´¨¨ ¢ μ¡² ¸É¨
Ô´¥·£¨¨ ´¨¦¥ φ-³¥§μ´ . �É´μÏ¥´¨¥ ¸¢¥É¨³μ¸É¥°, μ¶·¥¤¥²¥´´ÒÌ ¸ ¶μ³μÐÓÕ
¶·μÍ¥¸¸μ¢ ¡ ¡ -· ¸¸¥Ö´¨Ö ¨ e+e− → γγ, ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ ¶ÊÎ± 
(¸± ´¨·μ¢ ´¨¥ 2012 £.) ¶·¥¤¸É ¢²¥´μ ´  ·¨¸. 2, £¤¥ ¶μ± § ´Ò Éμ²Ó±μ ¸É É¨¸-
É¨Î¥¸±¨¥ μÏ¨¡±¨. ƒμ·¨§μ´É ²Ó´ Ö ²¨´¨Ö μ¡μ§´ Î ¥É  ¶¶·μ±¸¨³ Í¨Õ ÔÉμ£μ
μÉ´μÏ¥´¨Ö. ‚¨¤´μ, ÎÉμ · §²¨Î¨¥ ³¥¦¤Ê ¸¢¥É¨³μ¸ÉÖ³¨ ¢ ¤¨ ¶ §μ´¥ §´ Î¥´¨°
Ô´¥·£¨¨ μÉ φ-³¥§μ´  ¤μ 2 ƒÔ‚ ¢ ¸·¥¤´¥³ ¸μ¸É ¢²Ö¥É (0,2 ± 0,3)%. ƒ² ¢-
´Ò³¨ ¨¸ÉμÎ´¨± ³¨ ¸¨¸É¥³ É¨Î¥¸±¨Ì μÏ¨¡μ± Ö¢²ÖÕÉ¸Ö ¢§ ¨³μ¤¥°¸É¢¨¥ ¸ ¢¥-
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�¨¸. 2. �É´μÏ¥´¨¥ ¨´É¥£· ²Ó´ÒÌ ¸¢¥É¨³μ¸É¥° 1−Lγγ/Le+e− ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·-
£¨¨ ¶ÊÎ±  (¸± ´¨·μ¢ ´¨¥ 2012 £.). ƒμ·¨§μ´É ²Ó´ Ö ²¨´¨Ö Å ¸·¥¤´¥¢§¢¥Ï¥´´μ¥ §´ Î¥-
´¨¥. �μ± § ´Ò Éμ²Ó±μ ¸É É¨¸É¨Î¥¸±¨¥ μÏ¨¡±¨
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Ð¥¸É¢μ³ ¸É¥´±¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò (∼ 0,3 %) ¨ ÉμÎ´μ¸ÉÓ ± ²¨¡·μ¢±¨ Ï± ²Ò
z-±μμ·¤¨´ É ¶·μ¢μ²μÎ¥± „Š (∼ 0,6 %). �  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó ³Ò μÍ¥´¨¢ ¥³
¸¨¸É¥³ É¨Î¥¸±ÊÕ ¶μ£·¥Ï´μ¸ÉÓ ¢ μ¶·¥¤¥²¥´¨¨ ¸¢¥É¨³μ¸É¨ ¶μ·Ö¤±  ∼ 1 % ¤²Ö
Ô´¥·£¨¨ ¢ÒÏ¥ 1 ƒÔ‚.

‚ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § Ìμ¤ Ì 2011Ä2013 ££. ¶¨±μ¢ Ö ¸¢¥É¨³μ¸ÉÓ ±μ²-
² °¤¥·  ¡Ò²  μ£· ´¨Î¥´  ¸±μ·μ¸ÉÓÕ ´ ±μ¶²¥´¨Ö ¶μ§¨É·μ´μ¢ ¨ ³ ±¸¨³ ²Ó´μ°
Ô´¥·£¨¥° ¡Ê¸É¥·  (825 ŒÔ‚), ¶·¨ ±μÉμ·μ° ¨¤¥É ¨´¦¥±Í¨Ö ¢ ±μ²ÓÍμ ‚���-
2000. �·μ¥±É´ Ö ¸¢¥É¨³μ¸ÉÓ ¡Ê¤¥É ¤μ¸É¨£´ÊÉ  ¶μ¸²¥ ·¥ ²¨§ Í¨¨ ´μ¢μ° ¸Ì¥³Ò
¨´¦¥±Í¨¨ Ô²¥±É·μ´μ¢ ¨ ¶μ§¨É·μ´μ¢, ±μÉμ· Ö ¤μ²¦´  ¡ÒÉÓ § ±μ´Î¥´  ¢ 2016 £.

3. ˆ‡“—…�ˆ… ���–…‘‘� e+e− → K+K−π0

ˆ§ÊÎ¥´¨¥ ÔÉμ£μ ¶·μÍ¥¸¸  μ¸´μ¢ ´μ ´  ¨´É¥£· ²Ó´μ° ¸¢¥É¨³μ¸É¨ ¶μ·Ö¤± 
34 ¶¡−1, ´ ¡· ´´μ° ¢ μ¡² ¸É¨ Ô´¥·£¨¨ μÉ 1,2 ¤μ 2 ƒÔ‚. �·¨ μÉ¡μ·¥ ¸¨£-
´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° É·¥¡Ê¥É¸Ö ´ ²¨Î¨¥ ¤¢ÊÌ Í¥´É· ²Ó´ÒÌ É·¥±μ¢ ¸ ¨μ´¨§ Í¨μ´-
´Ò³¨ ¶μÉ¥·Ö³¨ ¢ „Š, Ì · ±É¥·´Ò³¨ ¤²Ö ± μ´μ¢, ¨ ¤¢ÊÌ ¨²¨ ¡μ²¥¥ ËμÉμ´μ¢
¢ ± ²μ·¨³¥É·¥. „²Ö ± ¦¤μ° ¶ ·Ò ËμÉμ´μ¢ ¨ ¤¢ÊÌ É·¥±μ¢ ¢Ò¶μ²´Ö¥É¸Ö ±¨-
´¥³ É¨Î¥¸± Ö ·¥±μ´¸É·Ê±Í¨Ö (¢ ¶·¥¤¶μ²μ¦¥´¨¨, ÎÉμ ¶μ²´Ò° ¨³¶Ê²Ó¸ ¢¸¥Ì
Î ¸É¨Í · ¢¥´ ´Ê²Õ ¨ ¨Ì ¶μ²´ Ö Ô´¥·£¨Ö · ¢´  Ê¤¢μ¥´´μ° Ô´¥·£¨¨ ¶ÊÎ± ) ¨
¢Ò¡¨· ¥É¸Ö ±μ³¡¨´ Í¨Ö ¸ ´ ¨³¥´ÓÏ¨³ χ2. �¸´μ¢´μ° Ëμ´ ¤ ÕÉ ¶·μÍ¥¸¸Ò
e+e− → π+π−2π0, K+K−2π0 ¨ K+K−. ‚ ·¥§Ê²ÓÉ É¥  ´ ²¨§  ¡Ò²μ ¢Ò¤¥-
²¥´μ (940 ± 63) ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°. �ËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ μ¶·¥¤¥-
²Ö² ¸Ó ¨§ ³μ¤¥²¨·μ¢ ´¨Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶¥·¢¨Î´μ£μ £¥´¥· Éμ·  ¨ ¶ ±¥É 

�¨¸. 3. �·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¶·μÍ¥¸¸  e+e− → K+K−π0

¤¥É¥±Éμ·μ³ ŠŒ„-3 ¢ ¸· ¢´¥´¨¨ ¸ ¤ ´´Ò³¨ BaBar
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�¨¸. 4. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¸¨¸É¥³Ò K±π0 ¢ § ¢¨¸¨³μ¸É¨ μÉ ³ ¸¸Ò ¸¨¸É¥³Ò
K+K−

GEANT4 ¸ É¥³¨ ¦¥ ¶·μ£· ³³ ³¨ ·¥±μ´¸É·Ê±Í¨¨, ÎÉμ ¨ ¤²Ö Ô±¸¶¥·¨³¥´É ²Ó-
´ÒÌ ¤ ´´ÒÌ ¸ ÊÎ¥Éμ³ ¨§²ÊÎ¥´¨Ö ËμÉμ´´ÒÌ ¸É·Ê° ´ Î ²Ó´Ò³¨ Ô²¥±É·μ´ ³¨
¨ ¶μ§¨É·μ´ ³¨ [9]. �·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¤ ´´μ£μ
¶·μÍ¥¸¸  ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 3 (¶μ± § ´Ò Éμ²Ó±μ ¸É É¨¸É¨Î¥¸±¨¥ μÏ¨¡±¨).
‚¨¤´μ, ÎÉμ ´ Ï¨ ·¥§Ê²ÓÉ ÉÒ ¸μ£² ¸ÊÕÉ¸Ö ¸ ·¥§Ê²ÓÉ É ³¨ ¤¥É¥±Éμ·  BaBar, ´μ
¢ ¸·¥¤´¥³ ¨³¥ÕÉ ²ÊÎÏÊÕ ÉμÎ´μ¸ÉÓ. ‘¨¸É¥³ É¨Î¥¸± Ö ¶μ£·¥Ï´μ¸ÉÓ ¨§³¥·¥´¨Ö
¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μÍ¥´¨¢ ¥É¸Ö ¢ 10%. ˆ  ´ ²¨§ BaBar, ¨ ´ Ï ¶·¥¤¢ ·¨-
É¥²Ó´Ò°  ´ ²¨§ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¨§ÊÎ ¥³Ò° ¶·μÍ¥¸¸ ¨³¥¥É ¤¢  ¤μ³¨´¨·ÊÕ-
Ð¨Ì ¶·μ³¥¦ÊÉμÎ´ÒÌ ¸μ¸ÉμÖ´¨Ö: φπ0 ¨ K∗±(892)K∓. �Éμ ¢¨¤´μ ¨§ ·¨¸. 4,
£¤¥ ¶·¥¤¸É ¢²¥´  § ¢¨¸¨³μ¸ÉÓ ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¸¨¸É¥³Ò K±π0 μÉ ³ ¸¸Ò
¸¨¸É¥³Ò K+K−.

4. ˆ‡Œ…�…�ˆ… ‘…—…�ˆ‰ ���–…‘‘�‚ e+e− → K+K−η
ˆ e+e− → K+K−ω

�·μÍ¥¸¸ e+e− → K+K−η · ´¥¥ ¨§ÊÎ ²¸Ö ±μ²² ¡μ· Í¨¥° BaBar ¢ ¤¨ ¶ -
§μ´¥ §´ Î¥´¨° Ô´¥·£¨¨ μÉ 1,56 ¤μ 3,48 ƒÔ‚ ¢ ± ´ ²¥ · ¸¶ ¤  η → γγ ¨ μÉ 1,56
¤μ 2,64 ƒÔ‚ ¢ ± ´ ²¥ η → π+π−π0 [10], ¶·¨Î¥³ ¡Ò²μ Ê¸É ´μ¢²¥´μ, ÎÉμ ¶·μ-
Í¥¸¸ ¨¤¥É Î¥·¥§ ·μ¦¤¥´¨¥ ¨ · ¸¶ ¤ φ′(1680): e+e− → φ′(1680) → φ(1020)η.
� Ï  ´ ²¨§ ¤ ´´μ£μ ¶·μÍ¥¸¸  μ¸´μ¢ ´ ´  ¨´É¥£· ²Ó´μ° ¸¢¥É¨³μ¸É¨ ∼ 22 ¶¡−1,
´ ¡· ´´μ° ¢ ¤¨ ¶ §μ´¥ §´ Î¥´¨° Ô´¥·£¨¨ μÉ 1,59 ¤μ 2 ƒÔ‚. �·¨ μÉ¡μ·¥
± ´¤¨¤ Éμ¢ ¢ ¸¨£´ ²Ó´Ò¥ ¸μ¡ÒÉ¨Ö É·¥¡μ¢ ²μ¸Ó ´ ²¨Î¨¥ μÉ ¤¢ÊÌ ¤μ Î¥ÉÒ·¥Ì
Í¥´É· ²Ó´ÒÌ É·¥±μ¢ ¢ „Š. „ ²¥¥ ´  μ¸´μ¢¥ ¨´Ëμ·³ Í¨¨ μ¡ ¨μ´¨§ Í¨μ´´ÒÌ
¶μÉ¥·ÖÌ É·¥±μ¢ ¢ „Š ¶·μ¢μ¤¨² ¸Ó ¶·μÍ¥¤Ê·  · §¤¥²¥´¨Ö ± μ´μ¢ ¨ ¶¨μ´μ¢,
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�¨¸. 5. ‘¶¥±É· ´¥¤μ¸É ÕÐ¨Ì ³ ¸¸ ¢ ¸¨¸É¥³¥ K+K−. ’μÎ±¨ ¸ μÏ¨¡± ³¨ ¸μμÉ¢¥É¸É¢ÊÕÉ
Ô±¸¶¥·¨³¥´ÉÊ, £¨¸Éμ£· ³³Ò Å ³μ¤¥²¨·μ¢ ´¨Õ ¸¨£´ ²Ó´μ£μ ¨ Ëμ´μ¢ÒÌ ¶·μÍ¥¸¸μ¢
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�¨¸. 6. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¸¨¸É¥³Ò K+K− ¢ μ¡² ¸É¨ Ô´¥·£¨¨ ¢¡²¨§¨ φ-³¥-
§μ´ . ’μÎ±¨ ¸ μÏ¨¡± ³¨ ¸μμÉ¢¥É¸É¢ÊÕÉ Ô±¸¶¥·¨³¥´ÉÊ, £¨¸Éμ£· ³³Ò Å ³μ¤¥²¨·μ¢ ´¨Õ
¸¨£´ ²Ó´μ£μ ¨ Ëμ´μ¢ÒÌ ¶·μÍ¥¸¸μ¢

¶·¨Î¥³ É·¥¡μ¢ ²μ¸Ó, ÎÉμ¡Ò ¢ ¸μ¡ÒÉ¨¨ ¡Ò²μ ´¥ ³¥´¥¥ ¤¢ÊÌ ± μ´μ¢ ¸ ¨´¢ ·¨-
 ´É´μ° ³ ¸¸μ°, ¡²¨§±μ° ± ³ ¸¸¥ φ(1020)-³¥§μ´ . „²Ö · §¤¥²¥´¨Ö ¸¨£´ ²  ¨
Ëμ´  ¨¸¶μ²Ó§μ¢ ²¸Ö ¸¶¥±É· ´¥¤μ¸É ÕÐ¥° ³ ¸¸Ò ¸¨¸É¥³Ò K+K−, ¨§μ¡· ¦¥´-
´Ò° ´  ·¨¸. 5, £¤¥ ¢¨¤¥´ ¶¨±, ¸μμÉ¢¥É¸É¢ÊÕÐ¨° η-³¥§μ´Ê. �  ·¨¸. 6 ¶·¥¤¸É ¢-
²¥´ ¸¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¸¨¸É¥³Ò K+K− ¢ μ±·¥¸É´μ¸É¨ φ-³¥§μ´ .
‚ ·¥§Ê²ÓÉ É¥  ´ ²¨§  ¡Ò²μ ¢Ò¤¥²¥´μ (1268 ± 43) ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°. �·¥¤-
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�¨¸. 7. �·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¶·μÍ¥¸¸  e+e− → φη ¤¥-
É¥±Éμ·μ³ ŠŒ„-3. Š·Ê¦±¨ ¨ ±¢ ¤· ÉÒ Å ŠŒ„-3; É·¥Ê£μ²Ó´¨±¨ Å ¤ ´´Ò¥ BaBar.
�μ± § ´Ò Éμ²Ó±μ ¸É É¨¸É¨Î¥¸±¨¥ μÏ¨¡±¨

�¨¸. 8. �·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¶·μÍ¥¸¸  e+e− → K+K−ω
¤¥É¥±Éμ·μ³ ŠŒ„-3. Š·Ê¦±¨ ¨ ±¢ ¤· ÉÒ Å ŠŒ„-3; É·¥Ê£μ²Ó´¨±¨ Å ¤ ´´Ò¥ BaBar.
�μ± § ´Ò Éμ²Ó±μ ¸É É¨¸É¨Î¥¸±¨¥ μÏ¨¡±¨

¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¶·μÍ¥¸¸  ¢³¥¸É¥ ¸ ¤ ´´Ò³¨ ¤¥É¥±-
Éμ·  BaBar ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 7. “·μ¢¥´Ó É¥±ÊÐ¥° ¸É É¨¸É¨±¨ ´¥ ¶μ§¢μ²Ö¥É
¸¤¥² ÉÓ ¢Ò¢μ¤ μ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ¨´ÒÌ, ±·μ³¥ φη, ¶·μ³¥¦ÊÉμÎ´ÒÌ ³¥Ì ´¨§³μ¢
¢ ¤ ´´μ³ ¶·μÍ¥¸¸¥. ‘¨¸É¥³ É¨Î¥¸± Ö ¶μ£·¥Ï´μ¸ÉÓ ¸¥Î¥´¨Ö μÍ¥´¨¢ ¥É¸Ö ¢ 7 %.

�·μÍ¥¸¸ e+e− → K+K−ω ¨§ÊÎ ²¸Ö ¢ ¨´É¥·¢ ²¥ §´ Î¥´¨° Ô´¥·£¨¨ μÉ 1,8
¤μ 2 ƒÔ‚, £¤¥ ´ ¡· ´´Ò° ŠŒ„-3 ¨´É¥£· ² ¸¢¥É¨³μ¸É¨ ¸μ¸É ¢²Ö¥É ∼ 12 ¶¡−1.
�·μÍ¥¤Ê·  ¢Ò¤¥²¥´¨Ö ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°  ´ ²μ£¨Î´  ¶·¨¢¥¤¥´´μ° ¢ÒÏ¥.
�μ¸±μ²Ó±Ê ³ ¸¸Ò É·¥Ì Î ¸É¨Í ¶μ·Ö¤±  1,8 ƒÔ‚ (¶μ·μ£ ·μ¦¤¥´¨Ö), Éμ ¸μ¡ÒÉ¨Ö
¤ ´´μ£μ É¨¶  ¶μÖ¢²ÖÕÉ¸Ö Éμ²Ó±μ ¢ ±μ´Í¥ Ô´¥·£¥É¨Î¥¸±μ£μ ¤¨ ¶ §μ´  ±μ²² °-
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¤¥·  ‚���-2000. ‚¸¥£μ ¡Ò²μ ¢Ò¤¥²¥´μ (854 ± 29) ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°.
�·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¨§ÊÎ ¥³μ£μ ¶·μÍ¥¸¸  ¶·¥¤-
¸É ¢²¥´Ò ´  ·¨¸. 8 ¢³¥¸É¥ ¸ ·¥§Ê²ÓÉ É ³¨ ¤¥É¥±Éμ·  BaBar. �´ ²¨§ ¸¨¸É¥³ É¨-
Î¥¸±¨Ì μÏ¨¡μ± ¶·μ¤μ²¦ ¥É¸Ö, ¨ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ´¨ μÍ¥´¨¢ ÕÉ¸Ö ¢ 7 %.

5. ˆ‡Œ…�…�ˆ… ‘…—…�ˆŸ ���–…‘‘� e+e− → K+K−π+π−

‘¥Î¥´¨¥ ¤ ´´μ£μ ¶·μÍ¥¸¸  · ´¥¥ ¡Ò²μ ¨§³¥·¥´μ ¢ Ô±¸¶¥·¨³¥´É Ì BaBar
¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤  · ¤¨ Í¨μ´´μ£μ ¢μ§¢· É  (ISR [12]). � Ï  ´ ²¨§
μ¸´μ¢ ´ ´  ¨´É¥£· ²Ó´μ° ¸¢¥É¨³μ¸É¨ ∼ 22 ¶¡−1, ´ ¡· ´´μ° ¢ μ¡² ¸É¨ §´ -
Î¥´¨° Ô´¥·£¨¨ μÉ 1,5 ¤μ 2 ƒÔ‚ [11]. ‚ ¶·μÍ¥¤Ê·¥ μÉ¡μ·  ¸¨£´ ²Ó´ÒÌ ¸μ-
¡ÒÉ¨° É·¥¡Ê¥É¸Ö ´ ²¨Î¨¥ É·¥Ì ¨²¨ Î¥ÉÒ·¥Ì É·¥±μ¢ ¢ „Š, ¨³¥ÕÐ¨Ì μ¡ÐÊÕ
¢¥·Ï¨´Ê, ´ Ìμ¤ÖÐÊÕ¸Ö ¢ μ¡² ¸É¨ ¢§ ¨³μ¤¥°¸É¢¨Ö ¶ÊÎ±μ¢. ’·¥±¨, ¶·¨´ ¤²¥-
¦ Ð¨¥ ± μ´ ³, ¤μ²¦´Ò ¨³¥ÉÓ ¡μ²ÓÏ¨¥ ¨μ´¨§ Í¨μ´´Ò¥ ¶μÉ¥·¨ ¢ „Š. � 
·¨¸. 9 ¶·¥¤¸É ¢²¥´  ¤¢Ê³¥·´ Ö £¨¸Éμ£· ³³  ¤²Ö ± ´¤¨¤ Éμ¢ ¢ ¸¨£´ ²Ó´Ò¥ ¸μ-
¡ÒÉ¨Ö. �μ ¢¥·É¨± ²Ó´μ° μ¸¨ μÉ²μ¦¥´  ¨§³¥·¥´´ Ö Ô´¥·£¨Ö Î¥ÉÒ·¥Ì Î ¸É¨Í
³¨´Ê¸ Ê¤¢μ¥´´ Ö Ô´¥·£¨Ö ¶ÊÎ± ,   ¶μ £μ·¨§μ´É ²Ó´μ° μ¸¨ Å ³μ¤Ê²Ó ¢¥±Éμ·´μ°
¸Ê³³Ò ¨³¶Ê²Ó¸μ¢ ÔÉ¨Ì Î ¸É¨Í. ‚¨¤´μ, ÎÉμ ¢ ´ Î ²¥ ±μμ·¤¨´ É ±μ´Í¥´É·¨-
·ÊÕÉ¸Ö ¸μ¡ÒÉ¨Ö K+K−π+π−. Š·μ³¥ Éμ£μ, ´ ¡²Õ¤ ¥É¸Ö Ï¥²ÓË ¸μ¡ÒÉ¨°,
Ô´¥·£¨Ö ¨ ¨³¶Ê²Ó¸ ±μÉμ·ÒÌ ±μ··¥²¨·μ¢ ´Ò. �μÖ¢²¥´¨¥ ÔÉ¨Ì ¸μ¡ÒÉ¨° μ¡ÑÖ¸-
´Ö¥É¸Ö ¨§²ÊÎ¥´¨¥³ ËμÉμ´´ÒÌ ¸É·Ê° ´ Î ²Ó´Ò³¨ Ô²¥±É·μ´ ³¨ ¨ ¶μ§¨É·μ´ ³¨.
‚ ·¥§Ê²ÓÉ É¥  ´ ²¨§  ¡Ò²μ μÉμ¡· ´μ ∼ 13 300 Î¥ÉÒ·¥ÌÉ·¥±μ¢ÒÌ ¨ ∼ 16 000
É·¥ÌÉ·¥±μ¢ÒÌ ¸μ¡ÒÉ¨°. �  ·¨¸. 10 ¶μ± § ´Ò ·¥§Ê²ÓÉ ÉÒ ´ Ï¥£μ ¨§³¥·¥´¨Ö
¸¥Î¥´¨Ö ¶·μÍ¥¸¸  e+e− → K+K−π+π− (É¥³´Ò¥ ±·Ê¦±¨), ¸μ£² ¸ÊÕÐ¨¥¸Ö ¸
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�¨¸. 9. ˆ§³¥·¥´´ Ö · §´μ¸ÉÓ Ô´¥·£¨¨ Î¥ÉÒ·¥Ì Î ¸É¨Í ¨ Ê¤¢μ¥´´μ° Ô´¥·£¨¨ ¶ÊÎ±  ¢
§ ¢¨¸¨³μ¸É¨ μÉ ³μ¤Ê²Ö ¢¥±Éμ·´μ° ¸Ê³³Ò ¨³¶Ê²Ó¸μ¢ ÔÉ¨Ì Î ¸É¨Í
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�¨¸. 10. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨Ö ¶·μÍ¥¸¸  e+e− → K+K−π+π− ¤¥É¥±Éμ·μ³
ŠŒ„-3. • Å ŠŒ„-3; � Å ¤ ´´Ò¥ BaBar

�¨¸. 11. ‘¶¥±É· ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ ¶ · K±π∓. ’μÎ±¨ ¸ μÏ¨¡± ³¨ μ¡μ§´ Î ÕÉ
Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥, £¨¸Éμ£· ³³  Å ³μ¤¥²¨·μ¢ ´¨¥

¤ ´´Ò³¨ BaBar (¸¢¥É²Ò¥ ±¢ ¤· ÉÒ), ´μ ¨³¥ÕÐ¨¥ ²ÊÎÏÊÕ ÉμÎ´μ¸ÉÓ. ‘¨¸É¥³ -
É¨Î¥¸±¨¥ μÏ¨¡±¨ μÍ¥´¨¢ ÕÉ¸Ö ¢ 6% ¨ ¸¢Ö§ ´Ò £² ¢´Ò³ μ¡· §μ³ ¸ ³μ¤¥²Ó´μ°
´¥μ¶·¥¤¥²¥´´μ¸ÉÓÕ ÔËË¥±É¨¢´μ¸É¨ ·¥£¨¸É· Í¨¨.

ˆ§ÊÎ¥´¨¥ ¤¨´ ³¨±¨ ·μ¦¤¥´¨Ö ¸μ¡ÒÉ¨° ¶μ¤É¢¥·¦¤ ¥É ´ ²¨Î¨¥ ´¥¸±μ²Ó±¨Ì
¶·μ³¥¦ÊÉμÎ´ÒÌ ¸μ¸ÉμÖ´¨° (K∗

1 (1270, 1400)K → K∗(892)Kπ, K∗
1 (1270)K →

ρKK , φππ), ±μÉμ·ÒÌ ¤μ¸É ÉμÎ´μ ¤²Ö μ¶¨¸ ´¨Ö Ê£²μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° ¨
¸¶¥±É·μ¢ ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ ±μ´¥Î´ÒÌ Î ¸É¨Í ¸ ÉμÎ´μ¸ÉÓÕ ∼ 5 %. ˆ§ ·¨¸. 11
¢¨¤´μ, ÎÉμ ¶·μ³¥¦ÊÉμÎ´Ò° ¢¥±Éμ·´Ò° ³¥§μ´ K∗(892) ¤μ³¨´¨·Ê¥É ¢ ¸¶¥±É·¥
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�¨¸. 12. ‘¶¥±É· ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ ¶ · π+π−. ’μÎ±¨ ¸ μÏ¨¡± ³¨ μ¡μ§´ Î ÕÉ Ô±¸-
¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥, £¨¸Éμ£· ³³  Å ³μ¤¥²¨·μ¢ ´¨¥

¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ Kπ; ¢ ¸¶¥±É·¥ ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò π+π− ¢¨¤¥´ ρ-³¥§μ´
(·¨¸. 12). 	μ²¥¥ ¤¥É ²Ó´Ò°  ´ ²¨§ ¸É ´¥É ¢μ§³μ¦´Ò³ Éμ²Ó±μ ¶·¨ Ê¢¥²¨Î¥´¨¨
¸É É¨¸É¨±¨ ± ± ³¨´¨³Ê³ ¢ 10 · §, ÎÉμ ¶² ´¨·Ê¥É¸Ö ¤μ¸É¨ÎÓ ¢ ´μ¢ÒÌ Ô±¸¶¥·¨-
³¥´É Ì ´  ‚���-2000.

‡�Š‹�—…�ˆ…

ˆ´É¥£· ²Ó´ Ö ¸¢¥É¨³μ¸ÉÓ e+e−-±μ²² °¤¥·  ‚���-2000, ´ ¡¨· ¢Ï Ö¸Ö
¤¥É¥±Éμ·μ³ ŠŒ„-3 ¢ Ô±¸¶¥·¨³¥´É Ì 2011Ä2013 ££. (¢¸¥£μ ∼ 60 ¶¡−1), μ¶·¥-
¤¥²Ö² ¸Ó ¶μ ¶·μÍ¥¸¸ ³ e+e− → e+e−, γγ. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¸¨¸É¥³ É¨Î¥¸-
± Ö ¶μ£·¥Ï´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö ¸¢¥É¨³μ¸É¨ μÍ¥´¨¢ ¥É¸Ö ¢ ∼ 1%. 	Ò²¨ ¶μ-
²ÊÎ¥´Ò ¶·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¸¥Î¥´¨° ¶·μÍ¥¸¸μ¢ e+e− →
K+K−π0, K+K−η, K+K−ω ¨ K+K−π+π−, ¨³¥ÕÐ¨¥ ¸μ¶μ¸É ¢¨³ÊÕ ¨²¨
²ÊÎÏÊÕ ÉμÎ´μ¸ÉÓ ¢ ¸· ¢´¥´¨¨ ¸ ·¥§Ê²ÓÉ É ³¨ ¤¥É¥±Éμ·  BaBar. �μ± § ´μ, ÎÉμ
·μ¦¤¥´¨¥ ±μ´¥Î´ÒÌ ¸μ¸ÉμÖ´¨° K+K−nπ (n = 1, 2, 3) μ¶μ¸·¥¤μ¢ ´μ ³´μ¦¥¸É-
¢μ³ ¶·μ³¥¦ÊÉμÎ´ÒÌ ³¥Ì ´¨§³μ¢, ¤¥É ²Ó´μ¥ ¨§ÊÎ¥´¨¥ ±μÉμ·ÒÌ ¸É ´¥É ¢μ§³μ¦-
´Ò³ ¶·¨ Ê¢¥²¨Î¥´¨¨ ¸É É¨¸É¨±¨.

	² £μ¤ ·´μ¸É¨. �¢Éμ·Ò ¡² £μ¤ ·ÖÉ ±μ³ ´¤Ê ‚���-2000 §  ¶²μ¤μÉ¢μ·´μ¥
¸μÉ·Ê¤´¨Î¥¸É¢μ ¢μ ¢·¥³Ö ´ ¡μ·  ¤ ´´ÒÌ.

�É  · ¡μÉ  ¶μ¤¤¥·¦ ´  ·μ¸¸¨°¸±¨³ Œ¨´¨¸É¥·¸É¢μ³ μ¡· §μ¢ ´¨Ö ¨ ´ Ê±¨
¶μ¸·¥¤¸É¢μ³ ”¥¤¥· ²Ó´μ° Í¥²¥¢μ° ¶·μ£· ³³Ò ®� ÊÎ´Ò¥ ¨ ´ ÊÎ´μ-¶¥¤ £μ£¨-
Î¥¸±¨¥ ± ¤·Ò ¨´´μ¢ Í¨μ´´μ° �μ¸¸¨¨ ¢ 2009Ä2013 ££.¯ ¶μ ¸μ£² Ï¥´¨Õ
14.B37.21.07777,   É ±¦¥ �μ¸¸¨°¸±¨³ Ëμ´¤μ³ ËÊ´¤ ³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ-
¢ ´¨° (£· ´ÉÒ 10-02-00695-a, 10-02-00253-a, 11-02-00328-a, 11-02-00112-a,
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12-02-31501-mol-a, 12-02-31499-mol-a, 12-02-31498-mol-a, 12-02-01032-a,
13-02-00215-a, 13-02-01134, 14-02-31275, 14-02-00047, 14-02-91332, 14-02-
31478, 15-02-05674) ¨ �μ¸¸¨°¸±¨³ ´ ÊÎ´Ò³ Ëμ´¤μ³ (£· ´É 1457/9-1). ˆ¸-
¸²¥¤μ¢ ´¨¥ ¨μ´¨§ Í¨μ´´ÒÌ ¶μÉ¥·Ó LXe-± ²μ·¨³¥É·  ¡Ò²μ ¶μ¤¤¥·¦ ´μ ��”
(¶·μ¥±É 14-50-00080).
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