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‚ · ¡μÉ¥ · §¢¨É  ³¥Éμ¤¨±  ·¥±μ´¸É·Ê±Í¨¨ J/ψ ¢ ¤¨Ô²¥±É·μ´´μ³ ± ´ ²¥ · ¸¶ ¤  ¢ ¶·μÉμ´-
Ö¤¥·´ÒÌ (pÄC ¨ pÄAu ¶·¨ Ô´¥·£¨¨ 30 ƒÔ‚) ¨ Ö¤·μ-Ö¤¥·´ÒÌ (AuÄAu ¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´)
¸μÊ¤ ·¥´¨ÖÌ ¸ ¶μ³μÐÓÕ Ê¸É ´μ¢±¨ ‘‚Œ. „²Ö ¢μ¸¸É ´μ¢²¥´¨Ö Éμ¶μ²μ£¨¨ ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°
¨¸¶μ²Ó§μ¢ ²¸Ö ¶ ±¥É KFParticle. �μ± § ´μ, ÎÉμ ¶·¨ Ô´¥·£¨ÖÌ SIS100 Ê¸É ´μ¢±  ‘‚Œ ¶μ§¢μ²Ö¥É
´ ¡· ÉÓ ¤μ¸É ÉμÎ´μ ¡μ²ÓÏÊÕ ¸É É¨¸É¨±Ê J/ψ §  · §Ê³´Ò° ¶·μ³¥¦ÊÉμ± ¢·¥³¥´¨.

The work presents a technique developed for J/ψ reconstruction in its dielectron decay channel at
protonÄnuclear (pÄC and pÄAu at the energy of 30 GeV) and nuclearÄnuclear (AuÄAu at the 10A GeV
energy) collisions in the CBM experiment. The KFParticle package was used to reconstruct the signal
event topology. It has been shown that at the SIS100 energies the CBM installation allows one to gather
quite a high J/ψ statistics at a reasonable time interval.
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‚‚…„…�ˆ…

�±¸¶¥·¨³¥´É ²Ó´ Ö Ê¸É ´μ¢±  ‘‚Œ (Compressed Baryonic Matter), ¸μ§¤ ¢ ¥³ Ö ¢ GSI
(„ ·³ÏÉ ¤É, ƒ¥·³ ´¨Ö) ´  Ê¸±μ·¨É¥²Ó´μ³ ±μ³¶²¥±¸¥  ´É¨¶·μÉμ´μ¢ ¨ ÉÖ¦¥²ÒÌ ¨μ´μ¢
FAIR (Facility for Antiproton and Ion Research), ¶·¥¤´ §´ Î¥´  ¤²Ö ¨§ÊÎ¥´¨Ö ¸¢μ°¸É¢
¸¢¥·Ì¶²μÉ´μ° ¡ ·¨μ´´μ° ³ É¥·¨¨, μ¡· §ÊÕÐ¥°¸Ö ¢ Ö¤·μ-Ö¤¥·´ÒÌ ¸μÊ¤ ·¥´¨ÖÌ ¶·¨ Ô´¥·-
£¨¨ ¶ÊÎ±  8Ä45 ƒÔ‚/´Ê±²μ´ [1,2].

� ¡μ· ¤¥É¥±Éμ·μ¢ ¨ Ô²¥³¥´Éμ¢ Ê¸É ´μ¢±¨ ‘‚Œ ¤μ²¦¥´ μ¡¥¸¶¥Î¨ÉÓ: ¨¤¥´É¨Ë¨± Í¨Õ
Ô²¥±É·μ´μ¢ ¶·¨ Ê¸²μ¢¨¨ ¶μ¤ ¢²¥´¨Ö ¶¨μ´´μ£μ Ëμ´  ´  Ê·μ¢´¥ ´¥ ³¥´¥¥ 104, ¨¤¥´É¨Ë¨± -
Í¨Õ  ¤·μ´μ¢ ¢ ¤¥É¥±Éμ·¥ ¸ ¡μ²ÓÏ¨³  ±¸¥¶É ´¸μ³, ¢μ¸¸É ´μ¢²¥´¨¥ ¨³¶Ê²Ó¸μ¢ § ·Ö¦¥´´ÒÌ
Î ¸É¨Í ¸ ÉμÎ´μ¸ÉÓÕ μ±μ²μ 1%, ¢μ¸¸É ´μ¢²¥´¨¥ ±μμ·¤¨´ É ¶¥·¢¨Î´μ° ¨ ¢Éμ·¨Î´μ° ¢¥·-
Ï¨´ ¸ ÉμÎ´μ¸ÉÓÕ ´¥ ÌÊ¦¥ 60 ³±³, ¢Ò¸μ±μ¥ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ±μμ·¤¨´ É´ÒÌ
¤¥É¥±Éμ·μ¢, ¢Ò¸μ±ÊÕ ¸±μ·μ¸ÉÓ ¸Î¨ÉÒ¢ ´¨Ö ¨´Ëμ·³ Í¨¨ ¸ ¤¥É¥±Éμ·μ¢ ¨ ¸¡μ·  ¤ ´´ÒÌ,
Ê¸Éμ°Î¨¢μ¸ÉÓ ¤¥É¥±Éμ·μ¢ ¨ Ô²¥±É·μ´¨±¨ ± · ¤¨ Í¨μ´´Ò³ ´ £·Ê§± ³ ¨ É. ¤.

ˆ§ÊÎ¥´¨¥ pÄC- ¨ pÄAu-¸Éμ²±´μ¢¥´¨° ¶·¨ Ô´¥·£¨¨ ¶ÊÎ±  30 ƒÔ‚,   É ±¦¥
AuÄAu-¸μÊ¤ ·¥´¨° ¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´ Ö¢²Ö¥É¸Ö ¢ ¦´μ° Î ¸ÉÓÕ Ô±¸¶¥·¨³¥´É ²Ó-
´μ° ¶·μ£· ³³Ò CBM. �É¨ ¨¸¸²¥¤μ¢ ´¨Ö ¶² ´¨·Ê¥É¸Ö ¶·μ¢μ¤¨ÉÓ ¢ · ³± Ì ¶¥·¢μ£μ ÔÉ ¶ 
·¥ ²¨§ Í¨¨ ±μ³¶²¥±¸  FAIR (SIS100 [3]) ´  Ê¶·μÐ¥´´μ° ¢¥·¸¨¨ Ê¸É ´μ¢±¨ CBM.
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�¨¸. 1. ‘Ì¥³  Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ‘‚Œ

�  ·¨¸. 1 ¶·¥¤¸É ¢²¥´  ¸Ì¥³  Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ‘‚Œ. �  ¢Ìμ¤¥ ¢ ¤¨-
¶μ²Ó´Ò° ³ £´¨É · ¸¶μ² £ ¥É¸Ö ³¨Ï¥´Ó, §  ´¥Õ, ³¥¦¤Ê ¶μ²Õ¸ ³¨ ³ £´¨É , ´ Ìμ¤¨É¸Ö ±μ-
μ·¤¨´ É´ Ö É·¥±μ¢ Ö ¸¨¸É¥³  STS (Silicon Tracking System), ¸μ¤¥·¦ Ð Ö ¢μ¸¥³Ó ¸É ´Í¨°
¨§ ¤¢Ê¸Éμ·μ´´¨Ì ¸É·¨¶μ¢ÒÌ ¤¥É¥±Éμ·μ¢ Éμ²Ð¨´μ° 300 ³±³. STS ¸μ¢³¥¸É´μ ¸ ¤¨¶μ²Ó´Ò³
³ £´¨Éμ³ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ·¥±μ´¸É·Ê±Í¨¨ É· ¥±Éμ·¨° § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨ μ¶·¥¤¥²¥-
´¨Ö ¨Ì ¨³¶Ê²Ó¸μ¢. —¥·¥´±μ¢¸±¨° ¤¥É¥±Éμ· RICH (Ring Imaging CHerenkov) ¨ ¤¥É¥±Éμ·
¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö TRD (Transition Radiation Detector) ¤μ²¦´Ò μ¡¥¸¶¥Î¨ÉÓ ´ ¤¥¦-
´ÊÕ ·¥£¨¸É· Í¨Õ Ô²¥±É·μ´μ¢ ¸ ¨³¶Ê²Ó¸μ³ ¡μ²ÓÏ¥ 1 ƒÔ‚/c. „¥É¥±Éμ· ¨§³¥·¥´¨Ö ¢·¥³¥´¨
¶·μ²¥É  TOF (Time-Of-Flight), ¶μ¸É·μ¥´´Ò° ´  μ¸´μ¢¥ ·¥§¨¸É¨¢´ÒÌ ¶²μ¸±¨Ì ± ³¥· RPC
(Resistive Plate Chambers), ¶·¥¤´ §´ Î¥´ ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨  ¤·μ´μ¢ ¢ Ï¨·μ±μ³ Ô´¥·£¥-
É¨Î¥¸±μ³ ¤¨ ¶ §μ´¥. �²¥±É·μ³ £´¨É´Ò° ± ²μ·¨³¥É· ECAL (Electromagnetic CALorime-
ter) ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¨ ËμÉμ´μ¢. „¥É¥±Éμ· PSD (Projectile
Spectator Detector) ¶·¥¤´ §´ Î¥´ ¤²Ö μ¶·¥¤¥²¥´¨Ö ¶²μ¸±μ¸É¨ ·¥ ±Í¨¨.

ˆ§³¥·¥´¨¥ Î ·³μ´¨Ö Å μ¤´  ¨§ ±²ÕÎ¥¢ÒÌ § ¤ Î Ô±¸¶¥·¨³¥´É  ‘‚Œ. ƒ² ¢´ Ö É·Ê¤-
´μ¸ÉÓ ¸μ¸Éμ¨É ¢ ±· °´¥ ´¨§±μ³ ¢ÒÌμ¤¥ ¸μ¡ÒÉ¨°, μ¦¨¤ ¥³ÒÌ ¢¡²¨§¨ ¶μ·μ£  ·μ¦¤¥´¨Ö J/ψ
¢ Ê¸²μ¢¨ÖÌ ¨´É¥´¸¨¢´μ£μ  ¤·μ´´μ£μ Ëμ´ . ‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¶μ ·¥±μ´-
¸É·Ê±Í¨¨ J/ψ-³¥§μ´μ¢ ¶·¨ ¨Ì · ¸¶ ¤¥ ¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± ´ ²Ê ¢ ¶·μÉμ´-Ö¤¥·´ÒÌ ¨
Ö¤·μ-Ö¤¥·´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨ÖÌ ¶·¨ Ô´¥·£¨ÖÌ SIS100. „²Ö ·¥±μ´¸É·Ê±Í¨¨ ¸μ¡ÒÉ¨° ¨¸-
¶μ²Ó§μ¢ ²¨¸Ó RICH, TRD, TOF ¨ ·¥ ²¨¸É¨Î´ Ö £¥μ³¥É·¨Ö STS ¸ ³μ¤¥²¨·μ¢ ´¨¥³ ËÊ´±-
Í¨¨ μÉ±²¨±  ¢ ¤¢Ê¸Éμ·μ´´¨Ì ¸É·¨¶-¤¥É¥±Éμ· Ì, ¢±²ÕÎ Ö ±² ¸É¥·¨§ Í¨Õ. „²Ö ¢μ¸¸É ´μ-
¢²¥´¨Ö Éμ¶μ²μ£¨¨ · ¸¶ ¤  J/ψ ¨¸¶μ²Ó§μ¢ ²¸Ö ¶ ±¥É KFParticle [4, 5], · §· ¡μÉ ´´Ò° ¤²Ö
Ô±¸¶¥·¨³¥´Éμ¢ ‘‚Œ, ALICE ¨ STAR.

1. Œ�„…‹ˆ��‚��ˆ… J/ψ ‚ “‘’���‚Š… ‘‚Œ

„²Ö ³μ¤¥²¨·μ¢ ´¨Ö ·μ¦¤¥´¨Ö J/ψ-³¥§μ´μ¢, μ¡· §ÊÕÐ¨Ì¸Ö ¢ pÄC-, pÄAu-
¨ AuÄAu-¸μÊ¤ ·¥´¨ÖÌ, ± Ëμ´μ¢Ò³ Î ¸É¨Í ³ (μ´¨ £¥´¥·¨·μ¢ ²¨¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶ -
±¥É  UrQMD [6]) ¤μ¡ ¢²Ö² ¸Ó Ô²¥±É·μ´-¶μ§¨É·μ´´ Ö ¶ · , ±μÉμ· Ö £¥´¥·¨·μ¢ ² ¸Ó ¸ ¶μ-
³μÐÓÕ ¶ ±¥É  PLUTO [7]. �μ¤£μÉμ¢²¥´´Ò¥ É ±¨³ μ¡· §μ³ ´ ¡μ·Ò Î ¸É¨Í É· ´¸¶μ·É¨-
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·μ¢ ²¨¸Ó ¸ ¶μ³μÐÓÕ ¶ ±¥É  GEANT3 [8] Î¥·¥§ Ê¸É ´μ¢±Ê ‘‚Œ. ’μ²Ð¨´  Ê£²¥·μ¤´μ°
³¨Ï¥´¨ ¸μ¸É ¢²Ö²  400 ³±³, §μ²μÉμ° Å 25 ³±³. Œ É¥³ É¨Î¥¸± Ö ³μ¤¥²Ó Ê¸É ´μ¢±¨
‘‚Œ, ¶μ¸É·μ¥´´ Ö ¸ ¶μ³μÐÓÕ GEANT3, ¶μ³¥Ð ² ¸Ó ¢ ¤¥± ·Éμ¢ÊÕ ¸¨¸É¥³Ê ±μμ·¤¨´ É
¸ ´ Î ²μ³ ¢ ³¥¸É¥ · ¸¶μ²μ¦¥´¨Ö ³¨Ï¥´¨, ¶·¨ ÔÉμ³ μ¸Ó OZ ¸μ¢¶ ¤ ²  ¸ ´ ¶· ¢²¥´¨¥³
¶ ¤ ÕÐ¥£μ ¶ÊÎ± , μ¸Ó OY ¡Ò²  μ·¨¥´É¨·μ¢ ´  ¢¥·É¨± ²Ó´μ ¢¢¥·Ì.

�¥±μ´¸É·Ê±Í¨Ö É·¥±μ¢ ¨ ¢μ¸¸É ´μ¢²¥´¨¥ ¨³¶Ê²Ó¸μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¶·μ¢μ¤¨²¨¸Ó
´  μ¸´μ¢¥ ±μμ·¤¨´ É´μ° ¨´Ëμ·³ Í¨¨ ¸ É·¥±μ¢μ° ¸¨¸É¥³Ò STS ¸ ¶μ³μÐÓÕ ¶ ±¥É  L1 [9].
„²Ö ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¨´Ëμ·³ Í¨Ö ¸ ¤¥É¥±Éμ·μ¢ RICH,
TRD ¨ TOF.

2. �…Š��‘’�“Š–ˆŸ J/ψ ‚ pÄC-‘�“„��…�ˆŸ•

�¨¦¥ ¤¥É ²Ó´μ · ¸¸³μÉ·¥´  ³¥Éμ¤¨±  ¨¤¥´É¨Ë¨± Í¨¨ ¨ ·¥±μ´¸É·Ê±Í¨¨ J/ψ-³¥§μ´μ¢
´  ¶·¨³¥·¥ pÄC-¢§ ¨³μ¤¥°¸É¢¨°. ’ ± ± ± μ´  ´μ¸¨É É ±μ° ¦¥ Ì · ±É¥· ¨ ¤²Ö μ¸É ²Ó-
´ÒÌ ¸μÊ¤ ·¥´¨°, ¤²Ö pÄAu- ¨ AuÄAu-¢§ ¨³μ¤¥°¸É¢¨° ¶·¨¢¥¤¥´Ò Éμ²Ó±μ μ±μ´Î É¥²Ó´Ò¥
·¥§Ê²ÓÉ ÉÒ.

2.1. ˆ¤¥´É¨Ë¨± Í¨Ö Ô²¥±É·μ´μ¢. ’·¥±¨ § ·Ö¦¥´´ÒÌ Î ¸É¨Í, ´ °¤¥´´Ò¥ ¢ STS-¤¥É¥±-
Éμ·¥, Ô±¸É· ¶μ²¨·μ¢ ²¨¸Ó ¢ ¤¥É¥±Éμ· RICH, ±μÉμ·Ò° ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨
Ô²¥±É·μ´μ¢ ¢ ¤¨ ¶ §μ´¥ ¨³¶Ê²Ó¸μ¢ μÉ 0,5 ¤μ 15 ƒÔ‚/c [2,10]. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ RICH
®´¥ÎÊ¢¸É¢¨É¥²¥´¯ ±  ¤·μ´ ³ ¸ ¨³¶Ê²Ó¸ ³¨ ³¥´ÓÏ¥ 5,5 ƒÔ‚/c.

�·¨ ¶·μÌμ¦¤¥´¨¨ § ·Ö¦¥´´μ° Î ¸É¨ÍÒ Î¥·¥§ ¸·¥¤Ê, Ì · ±É¥·¨§Ê¥³ÊÕ ¶μ± § É¥²¥³
¶·¥²μ³²¥´¨Ö n, ¸μ ¸±μ·μ¸ÉÓÕ v, ¶·¥¢ÒÏ ÕÐ¥° ¸±μ·μ¸ÉÓ ¸¢¥É  ¢ ¤ ´´μ° ¸·¥¤¥, ¨¸¶Ê¸± -
¥É¸Ö Î¥·¥´±μ¢¸±μ¥ ¨§²ÊÎ¥´¨¥ ¶μ¤ Ê£²μ³ θ ± É· ¥±Éμ·¨¨ ¤¢¨¦¥´¨Ö Î ¸É¨ÍÒ. ‚ ¤¥É¥±Éμ·¥
RICH ÔÉμ ¨§²ÊÎ¥´¨¥ ·¥£¨¸É·¨·Ê¥É¸Ö ËμÉμ¤¥É¥±Éμ·μ³ ¢ ¢¨¤¥ ±μ²¥Í.

�  ·¨¸. 2 ¶·¨¢¥¤¥´Ò É¨¶¨Î´Ò¥ ¸μ¡ÒÉ¨Ö ¢ RICH-¤¥É¥±Éμ·¥. ‚ ¸²ÊÎ ¥ pÄC-¸μÊ¤ ·¥´¨°
³Ò ¢¨¤¨³ ¤¢  ±μ²ÓÍ , ¶·¨´ ¤²¥¦ Ð¨Ì Ô²¥±É·μ´-¶μ§¨É·μ´´μ° ¶ ·¥ μÉ · ¸¶ ¤  J/ψ
(·¨¸. 2,  ). �·¨ AuÄAu-¸μÊ¤ ·¥´¨ÖÌ, ¢ ¸¢Ö§¨ ¸ ¢Ò¸μ±μ° ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢Éμ·¨Î´ÒÌ
Î ¸É¨Í, ¶²μÉ´μ¸ÉÓ ±μ²¥Í ¢ RICH ·¥§±μ ¢μ§· ¸É ¥É (·¨¸. 2, ¡). �·¨ ÔÉμ³ ¡μ²ÓÏ¨´¸É¢μ
±μ²¥Í ¶¥·¥¸¥± ÕÉ¸Ö, ÎÉμ ¸¨²Ó´μ Ê¸²μ¦´Ö¥É § ¤ ÎÊ ¨Ì ·¥±μ´¸É·Ê±Í¨¨.

�¨¸. 2. ‘μ¡ÒÉ¨Ö ¢ RICH-¤¥É¥±Éμ·¥: a) pÄC-¸μÊ¤ ·¥´¨Ö ¶·¨ Ô´¥·£¨¨ 30 ƒÔ‚; ¡) AuÄAu-¸μÊ¤ ·¥´¨Ö
¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´. ’μÎ± ³¨ ¶μ± § ´Ò ³¥¸É  ¶μ¶ ¤ ´¨Ö § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨ ËμÉμ´μ¢

Î¥·¥´±μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ¢ ËμÉμ¤¥É¥±Éμ·; μÉ³¥Î¥´Ò ±μ²ÓÍ , ´ °¤¥´´Ò¥ ¸ ¶μ³μÐÓÕ  ²£μ·¨É³ 

· ¸¶μ§´ ¢ ´¨Ö ±μ²¥Í
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�μ²μ¦¥´¨¥ Í¥´É·  ±μ²ÓÍ  ¨ ¥£μ · ¤¨Ê¸ μ¶·¥¤¥²Ö²¨¸Ó ¸ ¶μ³μÐÓÕ · §· ¡μÉ ´´ÒÌ ¢ ±μ²-
² ¡μ· Í¨¨ ‘‚Œ  ²£μ·¨É³μ¢ · ¸¶μ§´ ¢ ´¨Ö ±μ²¥Í [11,12]. �μ¸²¥ ·¥±μ´¸É·Ê±Í¨¨ ±μ²¥Í ¢
RICH ± ¦¤μ¥ ±μ²ÓÍμ ´Ê¦´μ ®¸¢Ö§ ÉÓ¯ ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ É·¥±μ³ ¢ STS. „²Ö ÔÉμ£μ É·¥±¨
¨§ STS Ô±¸É· ¶μ²¨·μ¢ ²¨¸Ó ¤μ ´¥±μÉμ·μ° ¢¨·ÉÊ ²Ó´μ° ¶²μ¸±μ¸É¨, · ¸¶μ² £ ÕÐ¥°¸Ö ¶¥-
·¥¤ §¥·± ² ³¨ RICH,   § É¥³ μÉ· ¦ ²¨¸Ó ´  ¶²μ¸±μ¸ÉÓ ËμÉμ¤¥É¥±Éμ· . �¶·¥¤¥²¥´´Ò¥
É ±¨³ μ¡· §μ³ ÉμÎ±¨ ¶¥·¥¸¥Î¥´¨Ö É·¥± ³¨ ¶²μ¸±μ¸É¨ ËμÉμ¤¥É¥±Éμ·  (Ì¨ÉÒ) ¨¸¶μ²Ó§μ-
¢ ²¨¸Ó ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨´Ëμ·³ Í¨¨ μ Í¥´É· Ì ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ ±μ²¥Í. ‚ ¨¤¥ ²¥
Í¥´É· ±μ²ÓÍ  ¤μ²¦¥´ ¸μ¢¶ ¤ ÉÓ ¸ ÉμÎ±μ° ¶¥·¥¸¥Î¥´¨Ö ¶²μ¸±μ¸É¨ ËμÉμ¤¥É¥±Éμ·   ¸¸μ-
Í¨¨·μ¢ ´´Ò³ É·¥±μ³. �¤´ ±μ ¨§-§  ´ ²¨Î¨Ö ³ £´¨É´μ£μ ¶μ²Ö, ³´μ£μ±· É´μ£μ · ¸¸¥Ö´¨Ö
¨ ´¥±μÉμ·ÒÌ ¤·Ê£¨Ì Ë ±Éμ·μ¢ μ´¨ Î Ð¥ ¢¸¥£μ ´¥ ¸μ¢¶ ¤ ÕÉ. �·¨³¥´¥´¨¥ μ£· ´¨Î¥´¨Ö
´  · ¸¸ÉμÖ´¨¥ μÉ Í¥´É·  ±μ²ÓÍ  ¤μ Ì¨É  μÉ É·¥±  ´¥ ¡μ²¥¥ 1 ¸³ ¶μ§¢μ²Ö¥É ¸ÊÐ¥¸É¢¥´´μ
¸μ±· É¨ÉÓ μÏ¨¡μÎ´Ò¥  ¸¸μÍ¨ Í¨¨ ±μ²¥Í ¸ É·¥± ³¨. ’ ±¨¥ ±μ³¡¨´ Í¨¨ É¨¶¨Î´Ò ¤²Ö
¢Éμ·¨Î´ÒÌ Ô²¥±É·μ´μ¢, ±μÉμ·Ò¥ ´¥ ¡Ò²¨ ·¥±μ´¸É·Ê¨·μ¢ ´Ò ¢ ¤¥É¥±Éμ·¥ STS ¨ ¡Ò²¨
¶·¨¶¨¸ ´Ò ± É·¥± ³ μÉ ¶¨μ´μ¢.

�  ·¨¸. 3 ¶μ± § ´  § ¢¨¸¨³μ¸ÉÓ · ¤¨Ê¸μ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ ±μ²¥Í μÉ ¨³¶Ê²Ó¸μ¢
·¥£¨¸É·¨·Ê¥³ÒÌ Î ¸É¨Í ¤²Ö ¸²ÊÎ Ö, ±μ£¤  ± Ëμ´μ¢Ò³ Î ¸É¨Í ³ ¤μ¡ ¢²Ö² ¸Ó Ô²¥±É·μ´-
¶μ§¨É·μ´´ Ö ¶ ·  μÉ · ¸¶ ¤  J/ψ. ‚¨¤´μ, ÎÉμ, ´ Î¨´ Ö ¸ ¨³¶Ê²Ó¸μ¢ ¡μ²¥¥ 6 ƒÔ‚/c,
· ¸¶·¥¤¥²¥´¨Ö μÉ Ô²¥±É·μ´μ¢ ¨ ¶¨μ´μ¢ ´ Î¨´ ÕÉ ¶¥·¥±·Ò¢ ÉÓ¸Ö.

�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ · ¤¨Ê¸μ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ ±μ²¥Í μÉ ¨³¶Ê²Ó¸μ¢ ·¥£¨¸É·¨·Ê¥³ÒÌ Î ¸É¨Í

„²Ö Éμ£μ ÎÉμ¡Ò ¶μ¤ ¢¨ÉÓ Ëμ´ μÉ ¶¨μ´μ¢ ¨ Ê³¥´ÓÏ¨ÉÓ ¶μÉ¥·¨ Ô²¥±É·μ´μ¢/¶μ§¨É·μ´μ¢
μÉ · ¸¶ ¤μ¢ J/ψ ¢ μ¡² ¸É¨ ¡μ²ÓÏ¨Ì ¨³¶Ê²Ó¸μ¢, ¨¸¶μ²Ó§μ¢ ²¸Ö ±·¨É¥·¨° ¢Ò¤¥²¥´¨Ö Ô²¥±-
É·μ´μ¢ ´  μ¸´μ¢¥ §´ Î¨³ÒÌ ¶ · ³¥É·μ¢ [12]. ‘É É¨¸É¨Î¥¸±¨°  ´ ²¨§ ¸£¥´¥·¨·μ¢ ´´ÒÌ ¸
¶μ³μÐÓÕ ¶ ±¥É  GEANT3 ³μ¤¥²Ó´ÒÌ ¤ ´´ÒÌ ¶μ§¢μ²¨² ¶μ¤μ¡· ÉÓ ¤¥¢ÖÉÓ É ±¨Ì ¶ · ³¥-
É·μ¢: 1, 2) ¡μ²ÓÏ Ö ¨ ³ ² Ö ¶μ²Êμ¸¨ Ô²²¨¶¸  (±μ²ÓÍ ); 3) ¨³¶Ê²Ó¸ Î ¸É¨ÍÒ; 4) χ-±¢ ¤· É
Ô²²¨¶É¨Î¥¸±μ° ¶μ¤£μ´±¨; 5) Í¥´É· ±μ²ÓÍ  ´  ¶²μ¸±μ¸É¨ ËμÉμ¤¥É¥±Éμ· ; 6, 7) Ê£μ² ¶μ¢μ-
·μÉ  Ô²²¨¶¸  ϕ ¨ · ¤¨ ²Ó´Ò° Ê£μ²; 8) · ¸¸ÉμÖ´¨¥ μÉ Í¥´É·  ±μ²ÓÍ  ¤μ  ¸¸μÍ¨¨·μ¢ ´´μ£μ
¸ ´¨³ É·¥± ; 9) ±μ²¨Î¥¸É¢μ Ì¨Éμ¢ ¢ ´ °¤¥´´μ³ ±μ²ÓÍ¥. „²Ö ±² ¸¸¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢
¨ ¶¨μ´μ¢ ´  μ¸´μ¢¥ ¢Ò¡μ·μ± μÉ Ê± § ´´ÒÌ ¶ · ³¥É·μ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¨¸±Ê¸¸É¢¥´´ Ö
´¥°·μ´´ Ö ¸¥ÉÓ (ˆ�‘).

„²Ö ¤ ²Ó´¥°Ï¥£μ ¶μ¤ ¢²¥´¨Ö ¶¨μ´μ¢, μ¸É ¢Ï¨Ì¸Ö ¢  ´ ²¨§¨·Ê¥³ÒÌ ¤ ´´ÒÌ ¶μ¸²¥
¢Ò¤¥²¥´¨Ö Ô²¥±É·μ´μ¢ ¸ ¶μ³μÐÓÕ RICH, ¨¸¶μ²Ó§μ¢ ²¸Ö ³´μ£μ¸²μ°´Ò° ¤¥É¥±Éμ· ¶¥·¥-
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�¨¸. 4. � ¸¶·¥¤¥²¥´¨Ö ¶μÉ¥·Ó Ô´¥·£¨¨ Ô²¥±É·μ´μ¢ ¨ ¶¨μ´μ¢ ¢ ¶¥·¢μ³ ³μ¤Ê²¥ TRD

Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö TRD. ‡ ¤ Î  ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢/¶¨μ´μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
n-¸²μ°´μ£μ TRD (¢ ¸É ´¤ ·É´μ° ¢¥·¸¨¨ TRD n = 12) ¸μ¸Éμ¨É ¢ ¸²¥¤ÊÕÐ¥³: ¨³¥Ö ¢Ò-
¡μ·±Ê ¶μÉ¥·Ó Ô´¥·£¨¨ ¢ n ¸²μÖÌ TRD, ´Ê¦´μ μ¶·¥¤¥²¨ÉÓ, ± ± Ö Î ¸É¨Í , Ô²¥±É·μ´ ¨²¨
¶¨μ´, ¡Ò²  § ·¥£¨¸É·¨·μ¢ ´  ¤¥É¥±Éμ·μ³. �  ·¨¸. 4 ¶·¨¢¥¤¥´Ò · ¸¶·¥¤¥²¥´¨Ö ¶μ²´ÒÌ
¶μÉ¥·Ó Ô´¥·£¨¨ Ô²¥±É·μ´μ¢, ¢±²ÕÎ Ö ¶μÉ¥·¨ ´  ¶¥·¥Ìμ¤´μ¥ ¨§²ÊÎ¥´¨¥ (�ˆ), ¨ ¶¨μ´μ¢ ¢
¶¥·¢μ³ ³μ¤Ê²¥ ¤¥É¥±Éμ·  TRD. � ¸¶·¥¤¥²¥´¨Ö ¶μÉ¥·Ó Ô´¥·£¨¨ ¢ μ¸É ²Ó´ÒÌ ³μ¤Ê²ÖÌ TRD
¨ ¶·¨ ¤·Ê£¨Ì ¨³¶Ê²Ó¸ Ì ¨³¥ÕÉ  ´ ²μ£¨Î´Ò° Ì · ±É¥·.

„²Ö ±² ¸¸¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¨ ¶¨μ´μ¢ ´  μ¸´μ¢¥ ¢Ò¡μ·μ± TRD ¨¸¶μ²Ó§μ¢ ²¸Ö
É·¥Ì¸²μ°´Ò° ¶¥·Í¥¶É·μ´ [13] ¨§ ¶ ±¥É  ROOT [14]. Šμ²¨Î¥¸É¢μ ´¥°·μ´μ¢ ¢μ ¢Ìμ¤´μ³
¸²μ¥ ˆ�‘ § ¤ ¢ ²μ¸Ó · ¢´Ò³ Î¨¸²Ê Ì¨Éμ¢ ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´μ³ (¸ ¶μ³μÐÓÕ ±μμ·¤¨-
´ É´ÒÌ ¤¥É¥±Éμ·μ¢ TRD) É·¥±¥. �μ² £ ²μ¸Ó, ÎÉμ É·¥± ¢ TRD ´ °¤¥´, ¥¸²¨ μ´ ¸μ¤¥·¦ ²
Î¨¸²μ Ì¨Éμ¢ ´¥ ³¥´¥¥ 9. Šμ²¨Î¥¸É¢μ ´¥°·μ´μ¢ ¢ ¸±·ÒÉμ³ ¸²μ¥ § ¤ ¢ ²μ¸Ó · ¢´Ò³ 12.
�·¨ μ¡ÊÎ¥´¨¨ ¶¥·Í¥¶É·μ´  ¶·¨´¨³ ²μ¸Ó, ÎÉμ ¤²Ö ¶¨μ´´ÒÌ ¸μ¡ÒÉ¨° ¸¨£´ ² ´  ¢ÒÌμ¤´μ³
´¥°·μ´¥ ¤μ²¦¥´ ¡ÒÉÓ · ¢¥´ −1,   ¤²Ö Ô²¥±É·μ´´ÒÌ ¸μ¡ÒÉ¨° Å 1. �  ·¨¸. 5 ¶·¥¤¸É ¢²¥´μ
· ¸¶·¥¤¥²¥´¨¥ §´ Î¥´¨° ¸¨£´ ²  ´  ¢ÒÌμ¤¥ ´¥°·μ´´μ° ¸¥É¨. �μ·μ£ (¢ ´ Ï¥³ ¸²ÊÎ ¥ 0,85)
´  ¢ÒÌμ¤´μ¥ §´ Î¥´¨¥ ˆ�‘ ¢Ò¡¨· ²¸Ö ¨¸Ìμ¤Ö ¨§ É·¥¡Ê¥³μ£μ Ê·μ¢´Ö ÔËË¥±É¨¢´μ¸É¨ ¨¤¥´-
É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ Å 90%.

�¨¸. 5. � ¸¶·¥¤¥²¥´¨¥ §´ Î¥´¨° ¸¨£´ ²  ´  ¢ÒÌμ¤¥ ´¥°·μ´´μ° ¸¥É¨: −1 ¸μμÉ¢¥É¸É¢Ê¥É ¶¨μ´´Ò³
¸μ¡ÒÉ¨Ö³, 1 Å Ô²¥±É·μ´´Ò³
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‚ ¤μ¶μ²´¥´¨¥ ± RICH ¨ TRD, ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ ´¨§±μÔ´¥·£¥É¨Î´ÒÌ Ô²¥±É·μ´μ¢
¨¸¶μ²Ó§μ¢ ²¸Ö ¤¥É¥±Éμ· TOF, μ¸´μ¢´μ¥ ´ §´ Î¥´¨¥ ±μÉμ·μ£μ Å ¨¤¥´É¨Ë¨± Í¨Ö § ·Ö¦¥´-
´ÒÌ Î ¸É¨Í ¶μ ¢·¥³¥´¨ ¨Ì ¶·μ²¥É  μÉ ³¨Ï¥´¨ ¤μ ¤¥É¥±Éμ·  RPC: · ¸¸ÉμÖ´¨¥ ¸μ¸É ¢²Ö¥É
¶·¨³¥·´μ 10 ³. Š¢ ¤· É ³ ¸¸Ò m2 ·¥²ÖÉ¨¢¨¸É¸±μ° Î ¸É¨ÍÒ ¸¢Ö§ ´ ¸ ¢·¥³¥´¥³ ¶·μ²¥É 
¥Õ μ¶·¥¤¥²¥´´μ£μ · ¸¸ÉμÖ´¨Ö ¸²¥¤ÊÕÐ¨³ ¢Ò· ¦¥´¨¥³:

m2 = p2

[(
t

l

)2

− 1

]
,

£¤¥ p Å ¨³¶Ê²Ó¸ Î ¸É¨ÍÒ; l Å · ¸¸ÉμÖ´¨¥, ¶·μ°¤¥´´μ¥ Î ¸É¨Í¥° μÉ ³¨Ï¥´¨ ¤μ ¶²μ¸±μ¸É¨
RPC; t Å ¢·¥³Ö ¶·μ²¥É .

�  ·¨¸. 6 ¶·¨¢¥¤¥´Ò § ¢¨¸¨³μ¸É¨ ±¢ ¤· É  ³ ¸¸Ò m2 μÉ ¨³¶Ê²Ó¸  ¤²Ö § ·Ö¦¥´´ÒÌ
Î ¸É¨Í, ¨¤¥´É¨Ë¨Í¨·μ¢ ´´ÒÌ ¸ ¶μ³μÐÓÕ RICH ± ± Ô²¥±É·μ´Ò. ‚¨¤´μ, ÎÉμ Ô²¥±É·μ´Ò
¤μ¸É ÉμÎ´μ Ìμ·μÏμ μÉ¤¥²ÖÕÉ¸Ö μÉ ¶·μÉμ´μ¢ ¨ ± μ´μ¢ (·¨¸. 6,  ). ‚ ¤¨ ¶ §μ´¥ ¨³¶Ê²Ó¸μ¢
³¥´¥¥ 1 ƒÔ‚/c É ±¦¥ ³μ¦´μ ²¥£±μ μÉ¤¥²¨ÉÓ Ô²¥±É·μ´Ò μÉ ¶¨μ´μ¢ (§μ´  μÉ ¸¶²μÏ´μ°
²¨´¨¨ ´  ·¨¸. 6, ¡). �¤´ ±μ É ±μ¥ · §¤¥²¥´¨¥ ´¥μÎ¥¢¨¤´μ ¤²Ö Î ¸É¨Í ¸ ¨³¶Ê²Ó¸ ³¨ ¡μ²ÓÏ¥
1 ƒÔ‚/c.

�¨¸. 6. ‡ ¢¨¸¨³μ¸ÉÓ ±¢ ¤· É  ³ ¸¸Ò μÉ ¨³¶Ê²Ó¸  ¤²Ö Î ¸É¨Í, ¨¤¥´É¨Ë¨Í¨·μ¢ ´´ÒÌ ¸ ¶μ³μÐÓÕ

RICH ± ± Ô²¥±É·μ´Ò

�  ·¨¸. 7 ¶·¥¤¸É ¢²¥´  § ¢¨¸¨³μ¸ÉÓ m2 μÉ ¨³¶Ê²Ó¸  ¤²Ö Î ¸É¨Í, ¨¤¥´É¨Ë¨Í¨·μ¢ ´´ÒÌ
¸ ¶μ³μÐÓÕ ¤¥É¥±Éμ·μ¢ RICH ¨ TRD ± ± Ô²¥±É·μ´Ò.

�μ¸²¥ ¢Ò¶μ²´¥´¨Ö ¶·μÍ¥¤Ê·Ò ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¶·μ¢¥·Ö²μ¸Ó, ´ ¸±μ²Ó±μ
¸£¥´¥·¨·μ¢ ´´ Ö ¨´Ëμ·³ Í¨Ö, ¶μ²ÊÎ¥´´ Ö ³¥Éμ¤μ³ Œμ´É¥-Š ·²μ, ¸μ£² ¸Ê¥É¸Ö ¸ ¶· ¢¨²Ó-
´μ¸ÉÓÕ ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢. �  ·¨¸. 8 ¶·¨¢¥¤¥´Ò £· Ë¨±¨ § ¢¨¸¨³μ¸É¨ ÔËË¥±-
É¨¢´μ¸É¨ ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ (·¨¸.  ) ¨ Ë ±Éμ·  ¶μ¤ ¢²¥´¨Ö ¶¨μ´μ¢ (·¨¸. ¡) μÉ
¨³¶Ê²Ó¸μ¢ Ê± § ´´ÒÌ Î ¸É¨Í.
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�¨¸. 7. ‡ ¢¨¸¨³μ¸ÉÓ ±¢ ¤· É  ³ ¸¸Ò μÉ ¨³¶Ê²Ó¸  ¤²Ö Î ¸É¨Í, ¨¤¥´É¨Ë¨Í¨·μ¢ ´´ÒÌ ¸ ¶μ³μÐÓÕ
¤¥É¥±Éμ·μ¢ RICH ¨ TRD ± ± Ô²¥±É·μ´Ò

�¨¸. 8. ‡ ¢¨¸¨³μ¸É¨ ÔËË¥±É¨¢´μ¸É¨ ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ( ) ¨ Ë ±Éμ·  ¶μ¤ ¢²¥´¨Ö ¶¨μ-

´μ¢ (¡) μÉ ¨³¶Ê²Ó¸μ¢ Ê± § ´´ÒÌ Î ¸É¨Í

‚¨¤´μ, ÎÉμ, ¨¸¶μ²Ó§ÊÖ ¨´Ëμ·³ Í¨Õ ¸ ¤¥É¥±Éμ·μ¢ RICH, TRD ¨ TOF ¨ · ¸¸³μÉ·¥´-
´Ò¥ ³¥Éμ¤Ò ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢, ³μ¦´μ ¤μ¡¨ÉÓ¸Ö ¶·¨³¥·´μ 70 % ÔËË¥±É¨¢´μ¸É¨
·¥£¨¸É· Í¨¨ Ô²¥±É·μ´μ¢ ¶·¨ Ë ±Éμ·¥ ¶μ¤ ¢²¥´¨Ö ¶¨μ´μ¢ μ±μ²μ 3 · 104.

2.2. �¥±μ´¸É·Ê±Í¨Ö J/ψ-· ¸¶ ¤ . J/ψ Å ±μ·μÉ±μ¦¨¢ÊÐ Ö Î ¸É¨Í  ¸ ¢·¥³¥´¥³ ¦¨§´¨
cτ = 21,6·10−11 ¸³, ±μÉμ·ÊÕ ³μ¦´μ μ¡´ ·Ê¦¨ÉÓ, ·¥±μ´¸É·Ê¨·μ¢ ¢ ¥¥ · ¸¶ ¤ ¶μ ¤μÎ¥·´¨³
Î ¸É¨Í ³ (¢ ´ Ï¥³ ¸²ÊÎ ¥ ÔÉμ Ô²¥±É·μ´-¶μ§¨É·μ´´ Ö ¶ · ). J/ψ · ¸¶ ¤ ¥É¸Ö ¢ ¶¥·¢¨Î´μ°
¢¥·Ï¨´¥, ±μÉμ· Ö ´ Ìμ¤¨É¸Ö ¶ÊÉ¥³ Ô±¸É· ¶μ²ÖÍ¨¨ É·¥±μ¢ μÉ ¢¸¥Ì ¶¥·¢¨Î´ÒÌ Î ¸É¨Í ¢
μ¡² ¸ÉÓ ³¨Ï¥´¨. „²Ö ·¥±μ´¸É·Ê±Í¨¨ · ¸¶ ¤  J/ψ ¸μ§¤ ÕÉ¸Ö ± ´¤¨¤ ÉÒ ¢ ³ É¥·¨´¸±ÊÕ
Î ¸É¨ÍÊ, ¶μ²ÊÎ ¥³ÊÕ ¶ÊÉ¥³ ±μ³¡¨´¨·μ¢ ´¨Ö ¢¸¥Ì μÉ·¨Í É¥²Ó´μ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¸
¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´Ò³¨. �É¡¨· ÕÉ¸Ö Éμ²Ó±μ É¥ Î ¸É¨ÍÒ, ±μÉμ·Ò¥ · ¸¶ ¤ ÕÉ¸Ö ¢
μ±·¥¸É´μ¸É¨ ¶¥·¢¨Î´μ° ¢¥·Ï¨´Ò.

„²Ö ·¥Ï¥´¨Ö ´ Ï¥° § ¤ Î¨ ¢¸¥ μÉ·¨Í É¥²Ó´μ § ·Ö¦¥´´Ò¥ Î ¸É¨ÍÒ, μ¡· §μ¢ ¢Ï¨¥¸Ö ¢
·¥§Ê²ÓÉ É¥ pÄC-¸μÊ¤ ·¥´¨Ö ¨ ±μÉμ·Ò¥ ¡Ò²¨ ¨¤¥´É¨Ë¨Í¨·μ¢ ´Ò ± ± Ô²¥±É·μ´Ò ¢ ¤¥É¥±-
Éμ· Ì RICH, TRD ¨ TOF, ±μ³¡¨´¨·μ¢ ²¨¸Ó ¸ ¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´Ò³¨ Î ¸É¨Í ³¨ ¤²Ö
¸μ§¤ ´¨Ö ± ´¤¨¤ É  ¢ J/ψ-³¥§μ´. „¥² ²μ¸Ó ÔÉμ ¸ ¶μ³μÐÓÕ ¶ ±¥É  KFParticle. ‚ ·¥§Ê²Ó-
É É¥ ¢μ§´¨± ¥É ¡μ²ÓÏμ¥ Î¨¸²μ ´¥±μ··¥²¨·μ¢ ´´ÒÌ, ¸Ëμ·³¨·μ¢ ´´ÒÌ ¸²ÊÎ °´Ò³ μ¡· §μ³
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¶ ·, ±μÉμ·Ò¥ ¶·¨´ÖÉμ ´ §Ò¢ ÉÓ ±μ³¡¨´ Éμ·´Ò³ Ëμ´μ³. „²Ö Éμ£μ ÎÉμ¡Ò ¢Ò¤¥²¨ÉÓ ¸¨£´ ²,
´¥μ¡Ìμ¤¨³μ, ´ ¸±μ²Ó±μ ÔÉμ ¢μ§³μ¦´μ, Ê³¥´ÓÏ¨ÉÓ ÔÉμÉ Ëμ´.

„²Ö ¶μ¤ ¢²¥´¨Ö ±μ³¡¨´ Éμ·´μ£μ Ëμ´  ±μ ¢¸¥³ ¸Ëμ·³¨·μ¢ ´´Ò³ ¶ · ³ Î ¸É¨Í ¶·¨-
³¥´Ö²¨¸Ó ¸²¥¤ÊÕÐ¨¥ ±·¨É¥·¨¨ μÉ¡μ· :

Å pt > 1 ƒÔ‚/c: pt Å ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ Î ¸É¨ÍÒ μÉ´μ¸¨É¥²Ó´μ μ¸¨ OZ. �ÉμÉ
±¨´¥³ É¨Î¥¸±¨° ±·¨É¥·¨° μÉ¡μ·  Ìμ·μÏμ · ¡μÉ ¥É ¢ ¸²ÊÎ ¥, ¥¸²¨ ¸Ê³³  ³ ¸¸ ¤μÎ¥·´¨Ì
Î ¸É¨Í ´ ³´μ£μ ³¥´ÓÏ¥ ³ ¸¸Ò ·μ¤¨É¥²Ó¸±μ° Î ¸É¨ÍÒ (2me � mJ/ψ); ¢ ÔÉμ³ ¸²ÊÎ ¥
¡μ²ÓÏ¨´¸É¢μ ¤μÎ¥·´¨Ì Î ¸É¨Í ¨³¥ÕÉ ¡μ²ÓÏμ° ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸;

Å χprim < 3,5: χprim Å ¶·¨Í¥²Ó´Ò° ¶ · ³¥É· § ·Ö¦¥´´μ° Î ¸É¨ÍÒ, μ¶·¥¤¥²Ö¥³Ò°
± ± · ¸¸ÉμÖ´¨¥ ³¥¦¤Ê ¶¥·¢¨Î´μ° ¢¥·Ï¨´μ° ¨ ÉμÎ±μ° ¶¥·¥¸¥Î¥´¨Ö É·¥±  Î ¸É¨ÍÒ, Ô±¸-
É· ¶μ²¨·μ¢ ´´μ£μ ± ¶²μ¸±μ¸É¨ ³¨Ï¥´¨ ¶·¨ z = zpv (zpv Å z-±μμ·¤¨´ É  ¶¥·¢¨Î´μ°
¢¥·Ï¨´Ò). � · ³¥É· χprim, ¢Ò· ¦¥´´Ò° ¢ ¢¥²¨Î¨´ Ì σ (¤¨¸¶¥·¸¨Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ
· ¸¶·¥¤¥²¥´¨Ö), ÊÎ¨ÉÒ¢ ¥É μÏ¨¡±¨, ¸¢Ö§ ´´Ò¥ ¸ Ô±¸É· ¶μ²ÖÍ¨¥° É·¥±μ¢ ¢ μ¡² ¸ÉÓ ³¨-
Ï¥´¨. „ ´´Ò° ±·¨É¥·¨° ¶μ§¢μ²Ö¥É § ³¥É´μ ¸μ±· É¨ÉÓ Î¨¸²μ ¢Éμ·¨Î´ÒÌ Î ¸É¨Í ´  Ê·μ¢´¥
μ¤¨´μÎ´ÒÌ É·¥±μ¢: ¤²Ö ¸¨£´ ²Ó´ÒÌ Î ¸É¨Í, ¢Ò²¥É ÕÐ¨Ì ¨§ ¢¥·Ï¨´Ò · ¸¶ ¤ ÕÐ¥°¸Ö
Î ¸É¨ÍÒ ¢¥²¨Î¨´Ò χprim · ¸¶·¥¤¥²¥´Ò ¢ ´¥¡μ²ÓÏμ³ ¨´É¥·¢ ²¥, ¢ Éμ ¢·¥³Ö ± ± ¤²Ö ¢Éμ-
·¨Î´ÒÌ Î ¸É¨Í §´ Î¥´¨Ö ¶ · ³¥É·  £·Ê¶¶¨·ÊÕÉ¸Ö ¢ μ¡² ¸É¨ ¡μ²ÓÏ¨Ì χprim.

‚ ¤μ¶μ²´¥´¨¥ ± ÔÉ¨³ ¤¢Ê³ ±·¨É¥·¨Ö³ ¨¸¶μ²Ó§μ¢ ²¸Ö ¥Ð¥ μ¤¨´ ±·¨É¥·¨° μÉ¡μ· :
χ2

geo < 3. ‡¤¥¸Ó χ2
geo Å ÔÉμ ³¨´¨³ ²Ó´μ¥ · ¸¸ÉμÖ´¨¥ ³¥¦¤Ê É·¥± ³¨ Î ¸É¨Í, μ¡· §ÊÕÐ¨Ì

¶ ·Ê, ¢Ò· ¦¥´´μ¥ ¢ ¢¥²¨Î¨´ Ì σ. “ Î ¸É¨Í, ¨¸¶ÊÐ¥´´ÒÌ ¨§ μ¤´μ° ¢¥·Ï¨´Ò · ¸¶ ¤ ,
¢¥²¨Î¨´  χ2

geo ¨³¥¥É ³¨´¨³ ²Ó´μ¥ §´ Î¥´¨¥.
�  ·¨¸. 9 ¶·¨¢¥¤¥´μ · ¸¶·¥¤¥²¥´¨¥ z-±μμ·¤¨´ É ¢¥·Ï¨´ ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ

J/ψ-³¥§μ´μ¢. 	¥§ ¶·¨¢²¥Î¥´¨Ö ¨´Ëμ·³ Í¨¨ μÉ ¤¥É¥±Éμ·  MVD (Micro-Vertex Detector)
ÉμÎ´μ¸ÉÓ ¢μ¸¸É ´μ¢²¥´¨Ö ¢¥·Ï¨´Ò · ¸¶ ¤  ¸μ¸É ¢²Ö¥É σ = 300 ³±³.

� ¡²Õ¤ ¥³μ¥ Î¨¸²μ ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° N(s) ³μ¦´μ μÍ¥´¨ÉÓ ¨§ ¸²¥¤ÊÕÐ¥£μ ¢Ò· -
¦¥´¨Ö:

N(s) = N(i) · M · BR · Eff,

£¤¥ N(i) Å ±μ²¨Î¥¸É¢μ · §Ò£· ´´ÒÌ Í¥´É· ²Ó´ÒÌ ¸μÊ¤ ·¥´¨° (¸μ£² ¸´μ ¸¤¥² ´´Ò³ μÍ¥´-
± ³ ´ ³ ´Ê¦´μ μ±μ²μ 1012); M Å ¢¥·μÖÉ´μ¸ÉÓ ·μ¦¤¥´¨Ö J/ψ ¢ Í¥´É· ²Ó´μ³ ¸μÊ¤ ·¥´¨¨

�¨¸. 9. � ¸¶·¥¤¥²¥´¨¥ z-±μμ·¤¨´ É ¢¥·Ï¨´ ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ J/ψ-³¥§μ´μ¢
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(¸μ£² ¸´μ ³μ¤¥²¨ HSD [15] ¤²Ö pÄC-¸μÊ¤ ·¥´¨° M = 2,35 · 10−8); BR Å ¢¥·μÖÉ´μ¸ÉÓ
· ¸¶ ¤  J/ψ ¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± ´ ²Ê 6 % [16]; Eff Å ÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨
¸¨£´ ²  Ê¸É ´μ¢±μ° ‘‚Œ. ‚ÒÎ¨¸²¥´´ Ö É ±¨³ μ¡· §μ³ ¢Ò¡μ·±  ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°
¨¸¶μ²Ó§μ¢ ² ¸Ó ¤²Ö ¶μ¸É·μ¥´¨Ö · ¸¶·¥¤¥²¥´¨Ö J/ψ; ¶·¨ ÔÉμ³ ÊÎ¨ÉÒ¢ ²μ¸Ó · §·¥Ï¥´¨¥
Ê¸É ´μ¢±¨ ‘‚Œ ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥.

Šμ³¡¨´ Éμ·´Ò° Ëμ´ Ëμ·³¨·μ¢ ²¸Ö ¢ ·¥§Ê²ÓÉ É¥ ³μ¤¥²¨·μ¢ ´¨Ö Í¥´É· ²Ó´ÒÌ ¸μ¡Ò-
É¨° UrQMD ¤²Ö · ¸¸³μÉ·¥´´ÒÌ ¢ÒÏ¥ ¸μÊ¤ ·¥´¨°. �μ¸±μ²Ó±Ê ¸£¥´¥·¨·μ¢ ÉÓ 1012 ¸μ-
Ê¤ ·¥´¨° ¶· ±É¨Î¥¸±¨ ´¥·¥ ²Ó´μ, ¤²Ö Ëμ·³¨·μ¢ ´¨Ö ´¥μ¡Ìμ¤¨³μ° ¸É É¨¸É¨±¨ ¨¸¶μ²Ó§μ-
¢ ² ¸Ó ³¥Éμ¤¨±  ±μ³¡¨´¨·μ¢ ´¨Ö ¸μ¡ÒÉ¨°, ¢ ±μÉμ·μ° ± ¦¤Ò° Ëμ´μ¢Ò° Ô²¥±É·μ´, ¶·μ-
Ï¥¤Ï¨° ¢¸¥ μ¶¨¸ ´´Ò¥ ¢ÒÏ¥ ±·¨É¥·¨¨ μÉ¡μ· , ¨§ · ¸¸³ É·¨¢ ¥³μ£μ ¸μ¡ÒÉ¨Ö ±μ³¡¨´¨-
·μ¢ ²¸Ö ¸μ ¢¸¥³¨ ¶μ§¨É·μ´ ³¨ ¨§ ¤·Ê£¨Ì ¸μ¡ÒÉ¨°. �ÉμÉ ¶μ¤Ìμ¤ ¶μ§¢μ²Ö¥É ±¢ ¤· É¨Î´μ
Ê¢¥²¨Î¨ÉÓ ¸É É¨¸É¨±Ê, μÉ¢¥Î ÕÐÊÕ Ëμ´μ¢μ³Ê ¸¶¥±É·Ê. ˆ¸¶μ²Ó§ÊÖ É ±μ° ¶μ¤Ìμ¤ ¨ ¨³¥Ö
¢ ¸¢μ¥³ · ¸¶μ·Ö¦¥´¨¨ 106 Í¥´É· ²Ó´ÒÌ pÄC-¸μÊ¤ ·¥´¨°, ³μ¦´μ ¶μ¸É·μ¨ÉÓ ¸¶¥±É· ±μ³-
¡¨´ Éμ·´μ£μ Ëμ´ , Ô±¢¨¢ ²¥´É´Ò° 1012 £²Ê¡μ±μ´¥Ê¶·Ê£¨³ ¢§ ¨³μ¤¥°¸É¢¨Ö³.

�  ·¨¸. 10 ¶·¨¢¥¤¥´ ¸¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ J/ψ ¤²Ö
pÄC-¸μÊ¤ ·¥´¨° ¶·¨ Ô´¥·£¨¨ 30 ƒÔ‚, ¶μ²ÊÎ¥´´Ò° ¶ÊÉ¥³ ¸Ê³³¨·μ¢ ´¨Ö ¤¢ÊÌ · ¸¸³μÉ·¥´-
´ÒÌ ¢ÒÏ¥ · ¸¶·¥¤¥²¥´¨°: ¸¨£´ ²  ¨ Ëμ´ .

�¨¸. 10. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ J/ψ ¤²Ö pÄC-¸μÊ¤ ·¥´¨° ¶·¨
Ô´¥·£¨¨ 30 ƒÔ‚

‘¢μ¤´ Ö É ¡²¨Í  ·¥§Ê²ÓÉ Éμ¢

’¨¶ ¢§ ¨³μ¤¥°¸É¢¨Ö,
Ô´¥·£¨Ö

M BR, % Eff, % S/B J/ψ ¢ 1 Î

pÄ‘, 30 ƒÔ‚ 2,35 · 10−8 6 22 12 11

pÄAu, 30 ƒÔ‚ 6 · 10−8 6 22 15 27

AuÄAu, 10 ƒÔ‚/´Ê±²μ´ 1,74 · 10−7 6 18 0,18 64

�·¨³¥Î ´¨¥. ‡¤¥¸Ó M Å ¢¥·μÖÉ´μ¸ÉÓ ·μ¦¤¥´¨Ö J/ψ, BR Å ¢¥·μ-
ÖÉ´μ¸ÉÓ · ¸¶ ¤  J/ψ ¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± ´ ²Ê, Eff Å ÔËË¥±É¨¢´μ¸ÉÓ
·¥£¨¸É· Í¨¨ ¸¨£´ ² , S/B Å μÉ´μÏ¥´¨¥ ¸¨£´ ²  ± Ëμ´Ê. ‡¤¥¸Ó ¦¥ ¶·¨¢¥-
¤¥´μ Éμ ±μ²¨Î¥¸É¢μ J/ψ, ±μÉμ·μ¥ ¸³μ¦¥É ·¥£¨¸É·¨·μ¢ ÉÓ Ê¸É ´μ¢±  CBM
§  1 Î · ¡μÉÒ ¶·¨ Î ¸ÉμÉ¥ ¸μÊ¤ ·¥´¨° 10 MƒÍ.
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ˆ§ ¶·¨¢¥¤¥´´μ£μ ·¨¸Ê´±  ¢¨¤´μ, ÎÉμ ¸¨£´ ² μÉ J/ψ-³¥§μ´μ¢ μÎ¥´Ó Î¥É±μ ¢Ò¤¥²Ö¥É¸Ö
´ ¤ ±μ³¡¨´ Éμ·´Ò³ Ëμ´μ³ Å μÉ´μÏ¥´¨¥ ¸¨£´ ²  ± Ëμ´Ê S/B ¸μ¸É ¢²Ö¥É ¶·¨³¥·´μ 12;
¶·¨ ÔÉμ³ ÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ ¸¨£´ ²  ¸μ¸É ¢²Ö¥É μ±μ²μ 22 % (¸³. É ¡²¨ÍÊ). �Éμ
μ§´ Î ¥É, ÎÉμ ¢ Ô±¸¶¥·¨³¥´É¥ CBM ³μ¦´μ ¡Ê¤¥É ·¥£¨¸É·¨·μ¢ ÉÓ μ±μ²μ 11 J/ψ §  1 Î
· ¡μÉÒ Ê¸É ´μ¢±¨ ¶·¨ Î ¸ÉμÉ¥ pÄC-¸μÊ¤ ·¥´¨° 10 ŒƒÍ.

3. �…Š��‘’�“Š–ˆŸ J/ψ ‚ pÄAu-‘�“„��…�ˆŸ• ��ˆ 30 ƒÔ‚

‚ pÄAu-¢§ ¨³μ¤¥°¸É¢¨ÖÌ ¶·¨ Ô´¥·£¨¨ ¶ÊÎ±  30 ƒÔ‚ ³´μ¦¥¸É¢¥´´μ¸ÉÓ § ·Ö¦¥´´ÒÌ
Î ¸É¨Í ¢Ò· ¸É ¥É ¶·¨³¥·´μ ¢¤¢μ¥ ¶μ ¸· ¢´¥´¨Õ ¸ pÄC-¸μÊ¤ ·¥´¨Ö³¨. „²Ö ³μ¤¥²¨·μ¢ ´¨Ö
¸μ¡ÒÉ¨° ¨ ·¥±μ´¸É·Ê±Í¨¨ J/ψ-³¥§μ´μ¢ ¨¸¶μ²Ó§μ¢ ²¨¸Ó É¥ ¦¥  ²£μ·¨É³Ò ¨ ±·¨É¥·¨¨, ÎÉμ
¨ ¤²Ö pÄC-¸μÊ¤ ·¥´¨°.

�  ·¨¸. 11 ¶·¥¤¸É ¢²¥´ ¸¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö Í¥´É· ²Ó´ÒÌ pÄAu-¸μÊ¤ ·¥´¨°
¶·¨ Ô´¥·£¨¨ 30 ƒÔ‚. �´ ¸μ¤¥·¦¨É 1012 ¸μ¡ÒÉ¨°, ÎÉμ μÉ¢¥Î ¥É ¶·¨³¥·´μ 28 Î · ¡μÉÒ
Ê¸É ´μ¢±¨ ‘‚Œ ¶·¨ Î ¸ÉμÉ¥ pÄAu-¢§ ¨³μ¤¥°¸É¢¨° 10 ŒƒÍ.

�¨¸. 11. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ J/ψ ¤²Ö pÄAu-¸μÊ¤ ·¥´¨° ¶·¨

Ô´¥·£¨¨ 30 ƒÔ‚

„²Ö pÄAu-¸μÊ¤ ·¥´¨° ´ ¡²Õ¤ ¥É¸Ö Ê¢¥²¨Î¥´¨¥ Ëμ´  ¸ μ¤´μ¢·¥³¥´´Ò³ ·μ¸Éμ³ ¢¥·μ-
ÖÉ´μ¸É¨ ·μ¦¤¥´¨Ö J/ψ (¸³. É ¡²¨ÍÊ). Š ± ·¥§Ê²ÓÉ É, ¶μ²ÊÎ ¥³ ·μ¸É μÉ´μÏ¥´¨Ö ¸¨£´ ² 
± Ëμ´Ê S/B = 15 ¶·¨ É ±μ° ¦¥ ÔËË¥±É¨¢´μ¸É¨ ·¥£¨¸É· Í¨¨ ¸¨£´ ²  22 %. ‘²¥¤Ê¥É
μÉ³¥É¨ÉÓ, ÎÉμ pÄC- ¨ pÄAu-¢§ ¨³μ¤¥°¸É¢¨Ö ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¤¢  ±· °´¨Ì ¸²ÊÎ Ö ¸μ-
Ê¤ ·¥´¨Ö ¶·μÉμ´μ¢ Å ¸ ²¥£±¨³ ¨ ÉÖ¦¥²Ò³ Ö¤· ³¨ ¸μμÉ¢¥É¸É¢¥´´μ.

4. �…Š��‘’�“Š–ˆŸ J/ψ ¢ AuÄAu-‘�“„��…�ˆŸ• ��ˆ 10 ƒÔ‚/�“Š‹��

�  ·¨¸. 12 ¶·¨¢¥¤¥´ ¨Éμ£μ¢Ò° ¸¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´-
´ÒÌ J/ψ, μÉ¢¥Î ÕÐ¨° 1012 Í¥´É· ²Ó´Ò³ AuÄAu-¸Éμ²±´μ¢¥´¨Ö³ ¶·¨ Ô´¥·£¨¨ ¶ÊÎ± 
10 ƒÔ‚/´Ê±²μ´ [17]. �É¨ ¸μÊ¤ ·¥´¨Ö ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ´ ¨¡μ²¥¥ ¸²μ¦´Ò° ¸²ÊÎ ° ¸
ÉμÎ±¨ §·¥´¨Ö ¢Ò¤¥²¥´¨Ö ¸¨£´ ² . ˆ§-§  ¢Ò¸μ±μ° ³´μ¦¥¸É¢¥´´μ¸É¨ ¸μ¡ÒÉ¨° (¶·¨³¥·´μ
400 § ·Ö¦¥´´ÒÌ Î ¸É¨Í ´  μ¤´μ ¸μÊ¤ ·¥´¨¥) ¸¨²Ó´μ ¢μ§· ¸É ¥É ±μ³¡¨´ Éμ·´Ò° Ëμ´.
ˆ§-§  ¢Ò¸μ±μ° ¶²μÉ´μ¸É¨ É·¥±μ¢ ¶μ¢ÒÏ ¥É¸Ö ¢¥·μÖÉ´μ¸ÉÓ ¶μ¤Ì¢ É  ²μ¦´ÒÌ Ì¨Éμ¢ ¶·¨
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�¨¸. 12. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ J/ψ ¤²Ö AuÄAu-¸μÊ¤ ·¥´¨° ¶·¨

Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´

¢μ¸¸É ´μ¢²¥´¨¨ É· ¥±Éμ·¨° Î ¸É¨Í ¢ STS. ‚ ¤¥É¥±Éμ·¥ RICH ¶·μ¨¸Ìμ¤¨É ´ ²μ¦¥´¨¥ ±μ-
²¥Í (¸³. ·¨¸. 2, ¡) ¨ · ¸É¥É ¢¥·μÖÉ´μ¸ÉÓ ¶μ¶ ¤ ´¨Ö É·¥±  μÉ ¶¨μ´  ¢ ±μ²ÓÍμ, μÉ¢¥Î ÕÐ¥¥
Ô²¥±É·μ´Ê. �´ ²μ£¨Î´ Ö ¸¨ÉÊ Í¨Ö ¨³¥¥É ³¥¸Éμ ¢ TRD. ‚¸¥ ÔÉμ ¶·¨¢μ¤¨É ± ¶ ¤¥´¨Õ
ÔËË¥±É¨¢´μ¸É¨ ·¥±μ´¸É·Ê±Í¨¨ J/ψ ¤μ Ê·μ¢´Ö 18 % (¸· ¢´¨É¥ ¸ 22 % ¤²Ö pÄC- ¨ pÄAu-
¸μÊ¤ ·¥´¨°). ’¥³ ´¥ ³¥´¥¥, ´¥¸³μÉ·Ö ´  ¸¨²Ó´μ ¢μ§·μ¸Ï¨° ±μ³¡¨´ Éμ·´Ò° Ëμ´, ¸¨£´ ²
Ìμ·μÏμ · §²¨Î¨³ (·¨¸. 12).

5. �‘��‚�›… �…‡“‹œ’�’› ˆ ‚›‚�„›

� §· ¡μÉ ´  ³¥Éμ¤¨±  ·¥±μ´¸É·Ê±Í¨¨ J/ψ-³¥§μ´μ¢, · ¸¶ ¤ ÕÐ¨Ì¸Ö ´  Ô²¥±É·μ´-¶μ§¨-
É·μ´´ÊÕ ¶ ·Ê, ¢ Ê¸É ´μ¢±¥ ‘‚Œ. „²Ö ´ ¤¥¦´μ° ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢/¶μ§¨É·μ´μ¢
¨ ¶μ¤ ¢²¥´¨Ö ¤μ³¨´¨·ÊÕÐ¥£μ  ¤·μ´´μ£μ Ëμ´  (¢ μ¸´μ¢´μ³ μÉ ¶¨μ´μ¢) ¨¸¶μ²Ó§μ¢ ²¨¸Ó
¤¥É¥±Éμ·Ò RICH, TRD ¨ TOF ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨ ÔËË¥±É¨¢´Ò³¨  ²£μ·¨É³ ³¨ ¤²Ö ¨¤¥´-
É¨Ë¨± Í¨¨ ·¥£¨¸É·¨·Ê¥³ÒÌ § ·Ö¦¥´´ÒÌ Î ¸É¨Í. „²Ö ¶·μ¸É· ´¸É¢¥´´μ° ·¥±μ´¸É·Ê±Í¨¨
J/ψ-³¥§μ´μ¢ ¨¸¶μ²Ó§μ¢ ²¸Ö ¶ ±¥É KFParticle. „²Ö ´ ¤¥¦´μ£μ ¢Ò¤¥²¥´¨Ö ¸¨£´ ²  ¶μ-
É·¥¡μ¢ ²μ¸Ó ³ ±¸¨³ ²Ó´μ ¢μ§³μ¦´μ¥ ¶μ¤ ¢²¥´¨¥ ±μ³¡¨´ Éμ·´μ£μ Ëμ´ , ¤²Ö Î¥£μ ¡Ò²¨
· §· ¡μÉ ´Ò ÔËË¥±É¨¢´Ò¥ ±·¨É¥·¨¨ μÉ¡μ· .

� §¢¨É Ö ´ ³¨ ³¥Éμ¤¨±  ¡Ò²   ¶·μ¡¨·μ¢ ´  ´  pÄC-, pÄAu- ¨ AuÄAu-¸μÊ¤ ·¥´¨ÖÌ
¶·¨ Ô´¥·£¨ÖÌ SIS100. �¥§Ê²ÓÉ ÉÒ ·¥±μ´¸É·Ê±Í¨¨ J/ψ ¤²Ö Ê± § ´´ÒÌ É¨¶μ¢ ¸μÊ¤ ·¥´¨° ¢
Ê¸É ´μ¢±¥ ‘‚Œ ¶·¥¤¸É ¢²¥´Ò ¢ É ¡²¨Í¥. ‚¨¤´μ, ÎÉμ · §¢¨É Ö ¢ · ¡μÉ¥ ³¥Éμ¤¨±  ¶μ§¢μ²Ö¥É
¶·¨ Ô´¥·£¨ÖÌ SIS100 ´ ¡· ÉÓ §  · §Ê³´Ò° ¶·μ³¥¦ÊÉμ± ¢·¥³¥´¨ ¸ ¶μ³μÐÓÕ Ê¸É ´μ¢±¨
‘‚Œ ¤μ¸É ÉμÎ´μ ¡μ²ÓÏÊÕ ¸É É¨¸É¨±Ê J/ψ ¶·¨ ¨Ì · ¸¶ ¤¥ ¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± ´ ²Ê.
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