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‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ´  ¸É·μÖÐ¥³¸Ö ¢ GSI („ ·³ÏÉ ¤É, ƒ¥·³ ´¨Ö) Ê¸±μ·¨É¥²Ó-
´μ³ ±μ³¶²¥±¸¥ FAIR ¡μ²ÓÏ Ö ³¥¦¤Ê´ ·μ¤´ Ö ±μ²² ¡μ· Í¨Ö ¸ ÊÎ ¸É¨¥³ �ˆŸˆ
¢¥¤¥É ¶μ¤£μÉμ¢±Ê Ô±¸¶¥·¨³¥´É  ‘‚Œ. ˆ§³¥·¥´¨Ö · ¸¶ ¤μ¢ J/ψ → e+e− μÉ-
´μ¸ÖÉ¸Ö ± ±²ÕÎ¥¢μ° § ¤ Î¥ Ô±¸¶¥·¨³¥´É  ‘‚Œ, ¶·¨ ÔÉμ³ ·¥£¨¸É· Í¨Õ É ±¨Ì
¸μ¡ÒÉ¨° ¶² ´¨·Ê¥É¸Ö ¶·μ¢μ¤¨ÉÓ ¢ ·¥¦¨³¥ ·¥ ²Ó´μ£μ ¢·¥³¥´¨. ‚ ´ ¸ÉμÖÐ¥° · -
¡μÉ¥ ¶·¥¤² £ ÕÉ¸Ö ±·¨É¥·¨¨, μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ÔËË¥±É¨¢´Ò° μÉ¡μ· ¸¨£´ ²Ó´ÒÌ
¸μ¡ÒÉ¨° ´  ¶·¨³¥·¥ ¸μÊ¤ ·¥´¨° Au + Au ¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´. “± § ´´ Ö
Ô´¥·£¨Ö ¸μμÉ¢¥É¸É¢Ê¥É ¶¥·¢μ° ¸É ¤¨¨ Ô±¸¶¥·¨³¥´É  ‘‚Œ.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° �ˆŸˆ.
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J/ψ → e+e− Decays Selection Criteria for Au + Au
Collisions at 10A GeV in the CBM Experiment

Currently the CBM experiment is being developed in GSI (Darmstadt, Germany)
at the FAIR accelerator complex of an international collaboration with JINR. Mea-
surements of the J/ψ → e+e− decays are the key objectives of the CBM experiment,
the registration of such decays is planned to be held in real-time experiment. The
current paper presents criteria that provide an effective selection of signal events for
Au + Au collisions at 10A GeV. This energy corresponds to the ˇrst stage of the
CBM experiment.

The investigation has been performed at the Laboratory of Information Tech-
nologies, JINR.
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‚‚…„…�ˆ…

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ –¥´É·¥ ¨³. ƒ¥²Ó³£μ²ÓÍ  ¶μ ¨¸¸²¥¤μ¢ ´¨Õ ÉÖ¦¥-
²ÒÌ ¨μ´μ¢ („ ·³ÏÉ ¤É, ƒ¥·³ ´¨Ö) ¢¥¤¥É¸Ö ¸É·μ¨É¥²Ó¸É¢μ Ê¸±μ·¨É¥²Ó´μ£μ ±μ³-
¶²¥±¸   ´É¨¶·μÉμ´μ¢ ¨ ÉÖ¦¥²ÒÌ ¨μ´μ¢ FAIR (Facility for Antiproton and Ion
Research). 	  ÔÉμ³ ±μ³¶²¥±¸¥ ¶² ´¨·Ê¥É¸Ö ¶·μ¢¥¤¥´¨¥ Ô±¸¶¥·¨³¥´Éμ¢ ´ 
Ê¸É ´μ¢±¥ CBM (Compressed Baryonic Matter) [1], ¸μ§¤ ¢ ¥³μ° ¡μ²ÓÏμ° ³¥¦-
¤Ê´ ·μ¤´μ° ±μ²² ¡μ· Í¨¥° ¸  ±É¨¢´Ò³ ÊÎ ¸É¨¥³ ÊÎ¥´ÒÌ ¨§ �ˆŸˆ [2]. ”¨-
§¨Î¥¸± Ö ¶·μ£· ³³  CBM ´ Í¥²¥´  ´  ¨§ÊÎ¥´¨¥ ¸¢μ°¸É¢ ¡ ·¨μ´´μ° ³ É¥·¨¨
¢ μ¡² ¸É¨ μÉ´μ¸¨É¥²Ó´μ ´¨§±¨Ì Ô´¥·£¨° ¨ ¢Ò¸μ±¨Ì ¡ ·¨μ´´ÒÌ ¶²μÉ´μ¸É¥°,
μÉ¢¥Î ÕÐ¨Ì Ö¤·μ-Ö¤¥·´Ò³ ¸μÊ¤ ·¥´¨Ö³ ¶·¨ Ô´¥·£¨¨ ¶ÊÎ±  2−45 ƒÔ‚/´Ê±-
²μ´ [1, 3]. ˆ§³¥·¥´¨Ö ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ ¢ÒÌμ¤μ¢, ËÊ´±Í¨¨ ¢μ§¡Ê¦¤¥´¨Ö,
¶·Ö³ÒÌ ¨ Ô²²¨¶É¨Î¥¸±¨Ì ¶μÉμ±μ¢ J/ψ-³¥§μ´μ¢, ¢Ò¶μ²´¥´´Ò¥ ¢ Ê± § ´´μ°
μ¡² ¸É¨, ¤μ²¦´Ò ¶·¥¤μ¸É ¢¨ÉÓ ¢ ¦´ÊÕ Ô±¸¶¥·¨³¥´É ²Ó´ÊÕ ¨´Ëμ·³ Í¨Õ, ´¥-
μ¡Ìμ¤¨³ÊÕ ¤²Ö ¶μ´¨³ ´¨Ö ¶·μ¨¸Ìμ¤ÖÐ¨Ì ¶·μÍ¥¸¸μ¢.

‘Ì¥³  Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ CBM, ¶·¥¤´ §´ Î¥´´μ° ¤²Ö ¨§ÊÎ¥-
´¨Ö ¤¨Ô²¥±É·μ´´ÒÌ · ¸¶ ¤μ¢ J/ψ, ¶·¨¢¥¤¥´  ´  ·¨¸. 1.

�¨¸. 1. ‘Ì¥³  Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ‘‚Œ
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	¥¶μ¸·¥¤¸É¢¥´´μ §  ³¨Ï¥´ÓÕ ³¥¦¤Ê ¶μ²Õ¸ ³¨ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¥£μ ¤¨-
¶μ²Ó´μ£μ ³ £´¨É  · ¸¶μ² £ ¥É¸Ö ¸¨¸É¥³  ±μμ·¤¨´ É´ÒÌ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢
STS (Silicon Tracking System), ¸μ¸ÉμÖÐ Ö ¨§ ¢μ¸Ó³¨ ¤¢ÊÌ¸Éμ·μ´´¨Ì ±·¥³´¨¥-
¢ÒÌ ³¨±·μ¸É·¨¶μ¢ÒÌ ¤¥É¥±Éμ·μ¢, ¨ ¢¥·Ï¨´´Ò° ¤¥É¥±Éμ· MVD (Micro-Vertex
Detector). „¥É¥±Éμ·Ò STS ¨ MVD ¶·¥¤´ §´ Î¥´Ò ¤²Ö ·¥±μ´¸É·Ê±Í¨¨ É· -
¥±Éμ·¨° ¨ μ¶·¥¤¥²¥´¨Ö ¨³¶Ê²Ó¸μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í,   É ±¦¥ ¤²Ö ¢μ¸¸É -
´μ¢²¥´¨Ö ¶¥·¢¨Î´ÒÌ ¨ ¢Éμ·¨Î´ÒÌ ¢¥·Ï¨´. ‘¨¸É¥³  ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É-
·μ´μ¢/¶μ§¨É·μ´μ¢ ¢±²ÕÎ ¥É ¤¥É¥±Éμ·Ò Î¥·¥´±μ¢¸±μ£μ (RICH, Ring Imaging
CHerenkov) ¨ ¶¥·¥Ìμ¤´μ£μ (TRD, Transition Radiation Detector) ¨§²ÊÎ¥´¨° ∗.
TRD É ±¦¥ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ·¥±μ´¸É·Ê±Í¨¨ É· ¥±Éμ·¨° ·¥£¨¸É·¨·Ê¥³ÒÌ ¤¥-
É¥±Éμ·μ³ § ·Ö¦¥´´ÒÌ Î ¸É¨Í. „¥É¥±Éμ· ¨§³¥·¥´¨Ö ¢·¥³¥´¨ ¶·μ²¥É  Î ¸É¨Í
TOF (Time-Of-Flight) ¶·¥¤´ §´ Î¥´ ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨  ¤·μ´μ¢,   Ô²¥±É·μ-
³ £´¨É´Ò° ± ²μ·¨³¥É· ECAL (Electromagnetic CALorimeter) Å ¤²Ö ¨¤¥´É¨-
Ë¨± Í¨¨ ËμÉμ´μ¢ ¨ Ô²¥±É·μ´μ¢. Š ²μ·¨³¥É· PSD (Projectile Spectator De-
tector) ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μ¶·¥¤¥²¥´¨Ö Í¥´É· ²Ó´μ¸É¨ ¸μÊ¤ ·¥´¨° ¨ ¶²μ¸±μ¸É¨
·¥ ±Í¨°.

„²Ö ·¥£¨¸É· Í¨¨ μÎ¥´Ó ·¥¤±¨Ì ¶·μÍ¥¸¸μ¢ J/ψ → e+e− ¡Ê¤ÊÉ ¨¸¶μ²Ó§μ-
¢ ÉÓ¸Ö ¨´É¥´¸¨¢´Ò¥ ¶μÉμ±¨ Î ¸É¨Í ¶ ¤ ÕÐ¥£μ ¶ÊÎ±  (¤μ 107 Ö¤·μ-Ö¤¥·´ÒÌ
¸μÊ¤ ·¥´¨° ¢ ¸¥±Ê´¤Ê). “Î¨ÉÒ¢ Ö ¢Ò¸μ±ÊÕ ³´μ¦¥¸É¢¥´´μ¸ÉÓ ¢Éμ·¨Î´ÒÌ Î -
¸É¨Í (μÉ 100 ¤μ 1000 Î ¸É¨Í ¢ ·¥§Ê²ÓÉ É¥ μ¤´μ£μ ¸μÊ¤ ·¥´¨Ö), ¨¤¥´É¨Ë¨± Í¨Õ
¨ ·¥±μ´¸É·Ê±Í¨Õ ¨¸¸²¥¤Ê¥³ÒÌ · ¸¶ ¤μ¢ ´Ê¦´μ ¡Ê¤¥É ¶·μ¢μ¤¨ÉÓ ¢ Ê¸²μ¢¨ÖÌ
¤μ³¨´¨·ÊÕÐ¥£μ  ¤·μ´´μ£μ (¢ μ¸´μ¢´μ³ ¶¨μ´´μ£μ) Ëμ´ . �·¨ ÔÉμ³ ·¥£¨¸É· -
Í¨Õ É ±¨Ì ¸μ¡ÒÉ¨° ¶² ´¨·Ê¥É¸Ö ¶·μ¢μ¤¨ÉÓ ¢ ·¥¦¨³¥ ·¥ ²Ó´μ£μ ¢·¥³¥´¨.

‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶·¥¤² £ ÕÉ¸Ö ±·¨É¥·¨¨, μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ÔËË¥±É¨¢-
´Ò° μÉ¡μ· ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° ´  ¶·¨³¥·¥ ¸μÊ¤ ·¥´¨° Au + Au ¶·¨ Ô´¥·£¨¨
10 ƒÔ‚/´Ê±²μ´. “± § ´´ Ö Ô´¥·£¨Ö ¸μμÉ¢¥É¸É¢Ê¥É ¶¥·¢μ° ¸É ¤¨¨ Ô±¸¶¥·¨³¥´É 
‘‚Œ [4].

‚ ¸¢Ö§¨ ¸ ¢ÒÏ¥¨§²μ¦¥´´Ò³  ±ÉÊ ²Ó´μ° ¨ ¢ ¦´μ° § ¤ Î¥° ¤²Ö ±μ²² -
¡μ· Í¨¨ ‘‚Œ Ö¢²Ö¥É¸Ö · §· ¡μÉ±  ÔËË¥±É¨¢´ÒÌ ³ É¥³ É¨Î¥¸±¨Ì ³¥Éμ¤μ¢,
±·¨É¥·¨¥¢ ¨  ²£μ·¨É³μ¢, ¶μ§¢μ²ÖÕÐ¨Ì ´ ¤¥¦´μ ¨ ¸ ¢Ò¸μ±μ° ¸±μ·μ¸ÉÓÕ μ¸Ê-
Ð¥¸É¢²ÖÉÓ ´ ¡μ· ¶·¨¥³²¥³μ° ¸É É¨¸É¨±¨ · ¸¶ ¤μ¢ J/ψ → e+e−.

1. Œ…’�„ˆŠ� �…Š��‘’�“Š–ˆˆ J/ψ-Œ…‡���‚

‘ Í¥²ÓÕ μÍ¥´±¨ ¢μ§³μ¦´μ¸É¨ ·¥£¨¸É· Í¨¨ · ¸¶ ¤μ¢ J/ψ → e+e− ¡Ò²¨
¸£¥´¥·¨·μ¢ ´Ò ´ ¡μ·Ò ¢Éμ·¨Î´ÒÌ Î ¸É¨Í, ·μ¦¤ ÕÐ¨Ì¸Ö ¢ Au + Au-¸μÊ¤ ·¥-
´¨ÖÌ ¶·¨ Ô´¥·£¨¨ ¶ÊÎ±  10 ƒÔ‚/´Ê±²μ´. �·¨ ÔÉμ³ ´ ¡μ· Ëμ´μ¢ÒÌ Î ¸É¨Í,

∗’ ± ± ± ¢ ´ Ï¥³ ¸²ÊÎ ¥ § ¤ Î¨ ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¨ ¶μ§¨É·μ´μ¢ ¨¤¥´É¨Î´Ò, ¤ ²¥¥
¡Ê¤¥³ · ¸¸³ É·¨¢ ÉÓ Éμ²Ó±μ ¨¤¥´É¨Ë¨± Í¨Õ Ô²¥±É·μ´μ¢.
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μÉ¢¥Î ÕÐ¨Ì Au + Au-¸μÊ¤ ·¥´¨Õ, ³μ¤¥²¨·μ¢ ²¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶ ±¥É 
UrQMD [5],   · ¸¶ ¤ J/ψ → e+e− (¸¨£´ ²Ó´Ò¥ ¸μ¡ÒÉ¨Ö) £¥´¥·¨·μ¢ ²¸Ö ¸
¶μ³μÐÓÕ ¶ ±¥É  PLUTO [6]. �μ¤£μÉμ¢²¥´´Ò¥ É ±¨³ μ¡· §μ³ ´ ¡μ·Ò Î ¸É¨Í
É· ´¸¶μ·É¨·μ¢ ²¨¸Ó Î¥·¥§ ¤¥É¥±Éμ· ‘‚Œ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ GEANT3 [7]. Œμ-
¤¥²Ó Ê¸É ´μ¢±¨ ‘‚Œ, ¶μ¸É·μ¥´´ Ö ¢ ¶·μ£· ³³´μ° ¸·¥¤¥ CBMROOT [8], ¶μ-
³¥Ð ² ¸Ó ¢ ¤¥± ·Éμ¢Ê ¸¨¸É¥³Ê ±μμ·¤¨´ É ¸ ´ Î ²μ³ ¢ ³¥¸É¥ · ¸¶μ²μ¦¥´¨Ö
³¨Ï¥´¨, μ¸Ó OZ ¸μ¢¶ ¤ ²  ¸ ´ ¶· ¢²¥´¨¥³ ¶ ¤ ÕÐ¥£μ ¶ÊÎ± ,   μ¸Ó OY ¡Ò² 
´ ¶· ¢²¥´  ¢¥·É¨± ²Ó´μ ¢¢¥·Ì.

‚ ·¥§Ê²ÓÉ É¥ ¶·μ¢¥¤¥´´μ£μ  ´ ²¨§  ¶μ¢¥¤¥´¨Ö ¸¨£´ ²Ó´ÒÌ ¨ Ëμ´μ¢ÒÌ ¸μ-
¡ÒÉ¨° ¢Ò· ¡μÉ ´Ò ¸²¥¤ÊÕÐ¨¥ ±·¨É¥·¨¨ ¢Ò¤¥²¥´¨Ö ¨ ·¥±μ´¸É·Ê±Í¨¨ · ¸¶ ¤μ¢
J/ψ → e+e−:

• ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ·¥£¨¸É·¨·Ê¥³ÒÌ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¡μ²ÓÏ¥
1 ƒÔ‚/c;

• ±μ²¨Î¥¸É¢μ μÉ¸Î¥Éμ¢ ¢ ¤¥É¥±Éμ·¥ TRD ¡μ²ÓÏ¥ 2;
• Î ¸É¨ÍÒ ¤μ²¦´Ò ¡ÒÉÓ ¨¤¥´É¨Ë¨Í¨·μ¢ ´Ò ± ± Ô²¥±É·μ´Ò ¸ ¶μ³μÐÓÕ

¤¥É¥±Éμ·μ¢ TRD ¨ TOF;
• μÉ±²μ´¥´¨¥ É· ¥±Éμ·¨¨ Î ¸É¨ÍÒ ¢ TRD ¢ § ¤ ´´μ³ ±μ·¨¤μ·¥ |dtx | <

0,035;
• ´ ²¨Î¨¥ ±μ²ÓÍ  Î¥·¥´±μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ¢ ¤¥É¥±Éμ·¥ RICH.
�μ²¥¥ ¶μ¤·μ¡´μ¥ μ¡¸Ê¦¤¥´¨¥ Ê± § ´´ÒÌ ±·¨É¥·¨¥¢ ¶·¨¢μ¤¨É¸Ö ´¨¦¥. �·¨

ÔÉμ³ ¸²¥¤Ê¥É § ³¥É¨ÉÓ, ÎÉμ ± ¦¤Ò° ¶μ¸²¥¤ÊÕÐ¨° ±·¨É¥·¨° ¶·¨³¥´Ö¥É¸Ö ± ¢Ò-
¡μ·±¥ Î ¸É¨Í, μ¸É ¢Ï¥°¸Ö ¶μ¸²¥ ¶·¨³¥´¥´¨Ö ¶·¥¤Ò¤ÊÐ¥£μ ±·¨É¥·¨Ö.

	  ¶μ¸²¥¤´¥³ ÔÉ ¶¥ ¶·μ¢μ¤¨É¸Ö ¶μ¸É·μ¥´¨¥ ¸¶¥±É·  ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò
¸ ¶μ³μÐÓÕ ¶ ±¥É  KFParticleFinder [9].

2. ‚…‹ˆ—ˆ�� ���…�…—��ƒ� ˆŒ�“‹œ‘�

	  ¶¥·¢μ³ Ï £¥ ¶·μ¢μ¤¨É¸Ö ·¥±μ´¸É·Ê±Í¨Ö É· ¥±Éμ·¨° ¨ ¨³¶Ê²Ó¸μ¢ § -
·Ö¦¥´´ÒÌ Î ¸É¨Í ¸ ¶μ³μÐÓÕ ¤¥É¥±Éμ·  STS. ‚ μ¸´μ¢Ê  ²£μ·¨É³  · ¸¶μ§´ ¢ -
´¨Ö É·¥±μ¢ ¶μ²μ¦¥´  ±μ´Í¥¶Í¨Ö ±²¥ÉμÎ´μ£μ  ¢Éμ³ É  (Š�) [10]. �·μÍ¥¤Ê· 
μ¶·¥¤¥²¥´¨Ö Ì · ±É¥·¨¸É¨± ´ °¤¥´´ÒÌ É· ¥±Éμ·¨° ¢±²ÕÎ ¥É  ¶¶·μ±¸¨³ Í¨Õ
¨§³¥·¥´¨° ¸ Í¥²ÓÕ ÊÉμÎ´¥´¨Ö ¨Ì ¶·μ¸É· ´¸É¢¥´´ÒÌ ¶ · ³¥É·μ¢ ¨ ¢μ¸¸É ´μ-
¢²¥´¨¥ ¨³¶Ê²Ó¸μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í. �´  ¢Ò¶μ²´Ö¥É¸Ö ¸ ¶μ³μÐÓÕ ¨É¥· -
Í¨μ´´μ£μ ¶·μÍ¥¸¸ , ·¥ ²¨§μ¢ ´´μ£μ ´  μ¸´μ¢¥ Ë¨²ÓÉ·  Š ²³ ´  [11].

	  ·¨¸. 2 ¶·¥¤¸É ¢²¥´μ · ¸¶·¥¤¥²¥´¨¥ §´ Î¥´¨° ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸ 
¤²Ö Ëμ´μ¢ÒÌ (¶Ê´±É¨·´ Ö ²¨´¨Ö) ¨ ¸¨£´ ²Ó´ÒÌ (¸¶²μÏ´ Ö ²¨´¨Ö) Î ¸É¨Í.
‡ É¥³´¥´´ Ö μ¡² ¸ÉÓ μÉ¢¥Î ¥É μÉμ¡· ´´Ò³ Î ¸É¨Í ³, É. ¥. É ±¨³, Ê ±μÉμ·ÒÌ
¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ¡μ²ÓÏ¥ 1 ƒÔ‚/¸.

‚¨¤´μ, ÎÉμ ¶μ¤ ¢²ÖÕÐ¥¥ ¡μ²ÓÏ¨´¸É¢μ Î ¸É¨Í, μÉ¢¥Î ÕÐ¨Ì ¸¨£´ ²Ó´Ò³
¸μ¡ÒÉ¨Ö³, ¨³¥¥É ¡μ²ÓÏμ° ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸. 
Éμ ¸μ£² ¸Ê¥É¸Ö ¸ É¥³ Ë ±-
Éμ³, ÎÉμ ±¨´¥³ É¨Î¥¸±¨° ±·¨É¥·¨° ¶μ ¶μ¶¥·¥Î´μ³Ê ¨³¶Ê²Ó¸Ê · ¡μÉ ¥É μ¸μ-
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�¨¸. 2. � ¸¶·¥¤¥²¥´¨¥ §´ Î¥´¨° ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¤²Ö Ëμ´μ¢ÒÌ (¶Ê´±É¨·´ Ö ²¨-
´¨Ö) ¨ ¸¨£´ ²Ó´ÒÌ (¸¶²μÏ´ Ö ²¨´¨Ö) ¸μ¡ÒÉ¨°; § É¥³´¥´´ Ö μ¡² ¸ÉÓ μÉ¢¥Î ¥É μÉμ¡· ´-
´Ò³ ¸²ÊÎ Ö³

¡¥´´μ Ìμ·μÏμ Éμ£¤ , ±μ£¤  ¸Ê³³  ³ ¸¸ ¤μÎ¥·´¨Ì Î ¸É¨Í ´ ³´μ£μ ³¥´ÓÏ¥
³ ¸¸Ò ·μ¤¨É¥²Ó¸±μ° Î ¸É¨ÍÒ. 
Éμ ± ± · § ´ Ï ¸²ÊÎ °, É ± ± ± 2me � mJ/ψ;
§¤¥¸Ó me Å ³ ¸¸  Ô²¥±É·μ´ ,   mJ/ψ Å ³ ¸¸  J/ψ-³¥§μ´ . …¸²¨ ¢Ò¡· ÉÓ
μ£· ´¨Î¥´¨¥ ´  ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ¡μ²ÓÏ¥ 1 ƒÔ‚/¸, Éμ ³μ¦´μ ¶μ¤ ¢¨ÉÓ
§´ Î¨É¥²Ó´ÊÕ Î ¸ÉÓ Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨° (·¨¸. 2, ´¥§ ±· Ï¥´´ Ö μ¡² ¸ÉÓ) [12].

3. Š�‹ˆ—…‘’‚� �’‘—…’�‚ ‚ „…’…Š’��… TRD

�¤´μ¢·¥³¥´´μ ¸ ·¥±μ´¸É·Ê±Í¨¥° É· ¥±Éμ·¨° § ·Ö¦¥´ÒÌ Î ¸É¨Í ¸ ¶μ³μ-
ÐÓÕ ¤¥É¥±Éμ·  STS ¶² ´¨·Ê¥É¸Ö ¶·μ¢μ¤¨ÉÓ μ¡· ¡μÉ±Ê ¤ ´´ÒÌ ¢ ¤¥É¥±Éμ·¥
¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö TRD.

�¸´μ¢´μ¥ ´ §´ Î¥´¨¥ ¤¥É¥±Éμ·  TRD Å ÔÉμ ¨¸±²ÕÎ¥´¨¥ ¨§ ¢Ò¡μ·±¨ Î -
¸É¨Í ¶·¨³¥¸¨ ¶¨μ´μ¢. �·μÍ¥¤Ê·  Ê¤ ²¥´¨Ö ¶¨μ´μ¢ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¤¢  ÔÉ ¶ :
1) ¶μ¨¸± ¨ ·¥±μ´¸É·Ê±Í¨Õ É· ¥±Éμ·¨° Î ¸É¨Í, § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ±μμ·¤¨-
´ É´Ò³¨ ¤¥É¥±Éμ· ³¨ TRD; 2) ¨¤¥´É¨Ë¨± Í¨Õ Î ¸É¨Í ¸ ÊÎ¥Éμ³ ¶μÉ¥·Ó Ô´¥·-
£¨¨ Éμ²Ó±μ ¢ É¥Ì ³μ¤Ê²ÖÌ TRD, ±μÉμ·Ò¥ ¤ ²¨ ¢±² ¤ ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´Ò¥
É·¥±¨.

„¥É¥±Éμ· TRD ¨³¥¥É Î¥ÉÒ·¥ ¶²μ¸±¨Ì ¤¥É¥±É¨·ÊÕÐ¨Ì ¸É ´Í¨¨, ± ¦¤ Ö
¨§ ±μÉμ·ÒÌ ·¥£¨¸É·¨·Ê¥É ³¥¸Éμ ¶¥·¥¸¥Î¥´¨Ö Î ¸É¨Í¥° ¶²μ¸±μ¸É¨ ¤¥É¥±Éμ· 
(Ì¨É) ¨ ¶μÉ¥·¨ Ô´¥·£¨¨. „²Ö ¶μ¨¸±  ¨ ·¥±μ´¸É·Ê±Í¨¨ É·¥±μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö
³¥Éμ¤ ¸²¥¦¥´¨Ö ¶μ É·¥±Ê ¨ Ë¨²ÓÉ· Š ²³ ´  [13]. ‘ ± ¦¤Ò³ ¨§ ·¥±μ´¸É·Ê¨-
·μ¢ ´´ÒÌ É·¥±μ¢  ¸¸μÍ¨¨·Ê¥É¸Ö ´ ¡μ· ¶μÉ¥·Ó Ô´¥·£¨¨, μ¸É ¢²¥´´μ° § ·Ö¦¥´-
´μ° Î ¸É¨Í¥° ¢ ¸É ´Í¨ÖÌ TRD. ˆ¸¶μ²Ó§ÊÖ Ê± § ´´Ò° ´ ¡μ· ¶μÉ¥·Ó Ô´¥·£¨¨,
´¥μ¡Ìμ¤¨³μ ·¥Ï¨ÉÓ § ¤ ÎÊ ¨¤¥´É¨Ë¨± Í¨¨ Î ¸É¨ÍÒ, ¸μ¸ÉμÖÐÊÕ ¢ μ¶·¥¤¥²¥-
´¨¨ Éμ£μ, ± ± ±μ³Ê ¨§ · ¸¶·¥¤¥²¥´¨° (Ô²¥±É·μ´μ¢ ¨²¨ ¶¨μ´μ¢) ÔÉ¨ ¶μÉ¥·¨
μÉ´μ¸ÖÉ¸Ö.

	  ·¨¸. 3 ¶·¥¤¸É ¢²¥´μ · ¸¶·¥¤¥²¥´¨¥ Î¨¸²  Ì¨Éμ¢ ¢ TRD-É·¥± Ì.
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�¨¸. 3. � ¸¶·¥¤¥²¥´¨¥ Î¨¸²  Ì¨Éμ¢ ¢ TRD-É·¥± Ì; § É¥³´¥´´ Ö μ¡² ¸ÉÓ Å ¸μ¡ÒÉ¨Ö,
±μÉμ·Ò¥ ¶·μÌμ¤ÖÉ ¤ ²Ó´¥°Ï¨° μÉ¡μ·

„²Ö Éμ£μ ÎÉμ¡Ò ¶·μ¢¥¸É¨  ¤¥±¢ É´ÊÕ ¨¤¥´É¨Ë¨± Í¨Õ Î ¸É¨Í, É·¥¡ÊÕÉ¸Ö
§´ ´¨Ö μ ¶μÉ¥·ÖÌ Ô´¥·£¨¨ ± ± ³¨´¨³Ê³ ¢ É·¥Ì ÉμÎ± Ì. �μÔÉμ³Ê ¤ ²Ó´¥°-
Ï¨° μÉ¡μ· ¶·μÌμ¤ÖÉ É¥ Î ¸É¨ÍÒ, ±μÉμ·Ò¥ μ¸É ¢¨²¨ μÉ¸Î¥É ³¨´¨³Ê³ ¢ É·¥Ì
¸É ´Í¨ÖÌ ¤¥É¥±Éμ·  TRD (§ É¥³´¥´´ Ö μ¡² ¸ÉÓ ´  ·¨¸. 3)

4. ˆ„…�’ˆ”ˆŠ�–ˆŸ �‹…Š’����‚
‘ ��Œ�™œ� „…’…Š’��� TRD

	  ·¨¸. 4 ¶·¨¢¥¤¥´Ò · ¸¶·¥¤¥²¥´¨Ö ¶μ²´ÒÌ ¶μÉ¥·Ó Ô´¥·£¨¨ ¶¨μ´μ¢ ¨
Ô²¥±É·μ´μ¢ ¢ ¶¥·¢μ³ ³μ¤Ê²¥ ¤¥É¥±Éμ·  TRD. ˆ§ ·¨¸Ê´±  ¢¨¤´μ, ÎÉμ ÔÉ¨ · ¸-
¶·¥¤¥²¥´¨Ö ¸¨²Ó´μ ¶¥·¥±·Ò¢ ÕÉ¸Ö. �μÔÉμ³Ê ¸²μ¦´μ μÉ²¨Î¨ÉÓ Ô²¥±É·μ´Ò μÉ
¶¨μ´μ¢, ¨¸¶μ²Ó§ÊÖ ¨§³¥·¥´¨Ö ¸ μ¤´μ£μ ³μ¤Ê²Ö. „²Ö ÔÉμ£μ ¶μÉ¥·¨ Ô´¥·£¨¨
·¥£¨¸É·¨·Ê¥³μ° Î ¸É¨ÍÒ ¨§³¥·ÖÕÉ¸Ö ³´μ£μ¸²μ°´Ò³ ¤¥É¥±Éμ·μ³ TRD,   ¶·¨
μ¡· ¡μÉ±¥ ´ ¡μ·  ¶μÉ¥·Ó Ô´¥·£¨¨ ¶·¨³¥´ÖÕÉ ³¥Éμ¤Ò ³´μ£μ³¥·´μ£μ  ´ ²¨§ 
¤ ´´ÒÌ, ÊÎ¨ÉÒ¢ ÕÐ¨¥ μ¤´μ¢·¥³¥´´Ò¥ ¨§³¥·¥´¨Ö ´¥¸±μ²Ó±¨³¨ ³μ¤Ê²Ö³¨.

‚ · ¡μÉ Ì [14, 15] ¡Ò²  ¨¸¸²¥¤μ¢ ´  ¢μ§³μ¦´μ¸ÉÓ ¨¤¥´É¨Ë¨± Í¨¨ Ô²¥±-
É·μ´μ¢ ¨ ¶¨μ´μ¢ ¸ ¶μ³μÐÓÕ ¨¸±Ê¸¸É¢¥´´μ° ´¥°·μ´´μ° ¸¥É¨ Å ³´μ£μ¸²μ°´μ£μ
¶¥·Í¥¶É·μ´  (Œ‘�). ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ Ô±¸¶¥·¨³¥´É¥ ‘‚Œ ¤²Ö ¨¤¥´É¨-
Ë¨± Í¨¨ Î ¸É¨Í ¸ ¶μ³μÐÓÕ ¤¥É¥±Éμ·  TRD ¨¸¶μ²Ó§Ê¥É¸Ö É·¥Ì¸²μ°´Ò° ¶¥·-
Í¥¶É·μ´, ·¥ ²¨§μ¢ ´´Ò° ¢ ¸·¥¤¥ CBMROOT [16].

‚ ÔÉμ° ¸¥É¨ ±μ²¨Î¥¸É¢μ ´¥°·μ´μ¢ ¢μ ¢Ìμ¤´μ³ ¸²μ¥ § ¤ ¥É¸Ö · ¢´Ò³ Î¨¸²Ê
Ì¨Éμ¢ ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´μ³ É·¥±¥ (É. ¥. ¶·¨´¨³ ¥É §´ Î¥´¨Ö 3Ä4 c ÊÎ¥Éμ³
μ£· ´¨Î¥´¨Ö, μ¶¨¸ ´μ£μ ¢ · §¤. 3), Î¨¸²μ ´¥°·μ´μ¢ ¢ ¸±·ÒÉμ³ ¸²μ¥ · ¢´Ö-
²μ¸Ó 12. „²Ö μ¶·¥¤¥²¥´¨Ö É¨¶  Î ¸É¨ÍÒ ¨¸¶μ²Ó§μ¢ ²¸Ö μ¤¨´ ¢ÒÌμ¤´μ° ´¥°-
·μ´, ±μÉμ·Ò° ¶·¨´¨³ ² §´ Î¥´¨Ö ¢ μ±·¥¸É´μ¸É¨ −1 ¤²Ö ¶¨μ´´ÒÌ ¸μ¡ÒÉ¨° ¨
1 Å ¤²Ö Ô²¥±É·μ´´ÒÌ ¸μ¡ÒÉ¨°. 	  ·¨¸. 5 ¶·¨¢¥¤¥´Ò · ¸¶·¥¤¥²¥´¨Ö §´ Î¥´¨°
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�¨¸. 4. � ¸¶·¥¤¥²¥´¨Ö ¶μÉ¥·Ó Ô´¥·£¨¨ ¶¨μ´μ¢ (¶Ê´±É¨·´ Ö ²¨´¨Ö) ¨ Ô²¥±É·μ´μ¢
(¸¶²μÏ´ Ö ²¨´¨Ö) ¢ μ¤´μ³ ³μ¤Ê²¥ TRD

�¨¸. 5. � ¸¶·¥¤¥²¥´¨Ö §´ Î¥´¨° ¸¨£´ ²  ´  ¢ÒÌμ¤¥ ´¥°·μ´´μ° ¸¥É¨ ¤²Ö ¶¨μ´μ¢ (¶Ê´±-
É¨·´ Ö ²¨´¨Ö) ¨ Ô²¥±É·μ´μ¢ (¸¶²μÏ´ Ö ²¨´¨Ö)

¸¨£´ ²  ´  ¢ÒÌμ¤¥ ´¥°·μ´´μ° ¸¥É¨ ¤²Ö ¶¨μ´μ¢ (¶Ê´±É¨·´ Ö ²¨´¨Ö) ¨ Ô²¥±-
É·μ´μ¢ (¸¶²μÏ´ Ö ²¨´¨Ö), ¨§ ±μÉμ·ÒÌ ¢¨¤´μ, ÎÉμ Œ‘� ¶μ§¢μ²Ö¥É ´ ¤¥¦´μ
¨¤¥´É¨Ë¨Í¨·μ¢ ÉÓ Ô²¥±É·μ´Ò.

5. �ƒ���ˆ—…�ˆ… �� �’Š‹��…�ˆ… ’�…Š� ‚ „…’…Š’��… TRD

„μ¶μ²´¨É¥²Ó´μ μÉ¸¥ÖÉÓ ±μ³¡¨´ Éμ·´Ò° Ëμ´ ³μ¦´μ, ¢¢¥¤Ö μ£· ´¨Î¥´¨¥
´  μÉ±²μ´¥´¨¥ É· ¥±Éμ·¨¨ Î ¸É¨ÍÒ, ·¥£¨¸É·¨·Ê¥³μ° ¤¥É¥±Éμ·μ³ TRD, ¶μ¤
¢²¨Ö´¨¥³ ³ £´¨É´μ£μ ¶μ²Ö. ’ ± ± ± μ¸´μ¢´ Ö ±μ³¶μ´¥´É  ³ £´¨É´μ£μ ¶μ²Ö
´ ¶· ¢²¥´  ¢¤μ²Ó μ¸¨ OY (¢¥·É¨± ²Ó´μ ¢¢¥·Ì), ³ £´¨É´μ¥ ¶μ²¥ ¢ ¶²μ¸±μ¸É¨
XOZ ¡Ê¤¥É μÉ±²μ´ÖÉÓ ¶μ²μ¦¨É¥²Ó´μ ¨ μÉ·¨Í É¥²Ó´μ § ·Ö¦¥´´Ò¥ Î ¸É¨ÍÒ ¢
¶·μÉ¨¢μ¶μ²μ¦´Ò¥ ¸Éμ·μ´Ò.

6



�¨¸. 6. � ¸¶·¥¤¥²¥´¨¥ Ê£²μ¢ μÉ±²μ´¥´¨Ö Ô²¥±É·μ´μ¢ (¶Ê´±É¨·´ Ö ²¨´¨Ö) ¨ ¶μ§¨É·μ´μ¢
(¸¶²μÏ´ Ö ²¨´¨Ö) ¤²Ö Ëμ´μ¢ÒÌ ( ) ¨ ¸¨£´ ²Ó´ÒÌ (¡) ¸μ¡ÒÉ¨° ¸μμÉ¢¥É¸É¢¥´´μ

�·μÍ¥¤Ê·  ¢ÒÎ¨¸²¥´¨Ö Ê£²  μÉ±²μ´¥´¨Ö dtx ¸μ¸Éμ¨É ¢ ¸²¥¤ÊÕÐ¥³:
 ) ¸μ¥¤¨´Ö¥³ μÉ·¥§±μ³ ¶·Ö³μ° Í¥´É· ³¨Ï¥´¨ ¸ x-±μμ·¤¨´ Éμ° ¶¥·¢μ£μ

Ì¨É  · ¸¸³ É·¨¢ ¥³μ£μ TRD-É·¥± ;
¡) ¢¸¥ Ì¨ÉÒ TRD-É·¥±   ¶¶·μ±¸¨³¨·Ê¥³ ¶·Ö³μ° ²¨´¨¥° ¢ ¶²μ¸±μ¸É¨

XOZ;
¢) ¢ÒÎ¨¸²Ö¥³ Ê£μ² ³¥¦¤Ê ¶·Ö³Ò³¨ a) ¨ ¡).
	  ·¨¸. 6 ¶·¥¤¸É ¢²¥´μ · ¸¶·¥¤¥²¥´¨¥ Ê£²μ¢ μÉ±²μ´¥´¨Ö Ô²¥±É·μ´μ¢ (¶Ê´±-

É¨·´ Ö ²¨´¨Ö) ¨ ¶μ§¨É·μ´μ¢ (¸¶²μÏ´ Ö ²¨´¨Ö) ¤²Ö Ëμ´μ¢ÒÌ ( ) ¨ ¸¨£´ ²Ó-
´ÒÌ (¡) ¸μ¡ÒÉ¨° ¸μμÉ¢¥É¸É¢¥´´μ. …¸²¨ ´ ²μ¦¨ÉÓ μ£· ´¨Î¥´¨¥ ´  |dtx | < 0,035,
Éμ ³μ¦´μ ¤μ¶μ²´¨É¥²Ó´μ ¶μ¤ ¢¨ÉÓ Ëμ´.

Š·μ³¥ Éμ£μ, μÉ±²μ´¥´¨¥ É· ¥±Éμ·¨¨ Î ¸É¨ÍÒ ¢ ¤¥É¥±Éμ·¥ TRD ³μ¦´μ
¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö μ¶·¥¤¥²¥´¨Ö §´ ±  § ·Ö¤  Ô²¥±É·μ´μ¢/¶μ§¨É·μ´μ¢.

6. ˆ„…�’ˆ”ˆŠ�–ˆŸ �‹…Š’����‚
‘ ��Œ�™œ� „…’…Š’��� TOF

‚ ¤μ¶μ²´¥´¨¥ ± TRD ¤²Ö ¸¥²¥±Í¨¨ Ô²¥±É·μ´μ¢/¶μ§¨É·μ´μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö
¤¥É¥±Éμ· TOF. ‘ ¥£μ ¶μ³μÐÓÕ ¨§³¥·Ö¥É¸Ö ¢·¥³Ö t, §  ±μÉμ·μ¥ Î ¸É¨Í  (¨¤¥´-
É¨Ë¨Í¨·μ¢ ´´ Ö · ´¥¥ ¤¥É¥±Éμ·μ³ TRD ± ± Ô²¥±É·μ´/¶μ§¨É·μ´) ¶·μ²¥É ¥É
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�¨¸. 7. ‡ ¢¨¸¨³μ¸ÉÓ ±¢ ¤· É  ³ ¸¸Ò μÉ ¨³¶Ê²Ó¸  ¤²Ö Ëμ´μ¢ÒÌ ( ) ¨ ¸¨£´ ²Ó´ÒÌ (¡)
Î ¸É¨Í ¸μμÉ¢¥É¸É¢¥´´μ; ¢) £· ´¨ÍÒ, ¨¸¶μ²Ó§Ê¥³Ò¥ ¤²Ö μÉ¡μ·  Ô²¥±É·μ´μ¢ (¸¶²μÏ´Ò¥
²¨´¨¨) [9]

· ¸¸ÉμÖ´¨¥ l μÉ ³¨Ï¥´¨ ¤μ ¶²μ¸±μ¸É¨ TOF: §´ Ö ¨³¶Ê²Ó¸ Î ¸É¨ÍÒ p, ³μ¦´μ
¢ÒÎ¨¸²¨ÉÓ ¥¥ ³ ¸¸Ê m. „²Ö ¨¤¥´É¨Ë¨± Í¨¨ Î ¸É¨ÍÒ ¸ ¶μ³μÐÓÕ TOF ¨¸¶μ²Ó-
§Ê¥É¸Ö § ¢¨¸¨³μ¸ÉÓ ±¢ ¤· É  ¥¥ ³ ¸¸Ò m2 μÉ ¨³¶Ê²Ó¸  p (¸³. ·¨¸. 7).

‚¨¤´μ, ÎÉμ ¢ ¸²ÊÎ ¥ Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨° ¨³¥¥É ³¥¸Éμ ¡μ²ÓÏμ° ¢±² ¤ μÉ
¶·μÉμ´μ¢ (·¨¸. 7,  ). —Éμ¡Ò Ê¤ ²¨ÉÓ ¶·μÉμ´Ò ¨§ ¨´É¥·¥¸ÊÕÐ¥° ´ ¸ ¢Ò¡μ·±¨,
³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ £· ´¨ÍÒ, ¶μ± § ´´Ò¥ ´  ·¨¸. 7, ¢: ¢ ± Î¥¸É¢¥ Ô²¥±É·μ-
´μ¢/¶μ§¨É·μ´μ¢ ¶·¨´¨³ ÕÉ¸Ö É ±¨¥ Î ¸É¨ÍÒ, ±μÉμ·Ò¥ ¶μ¶ ¤ ÕÉ ¢ μ¡² ¸ÉÓ,
μÉ³¥Î¥´´ÊÕ ²¨´¨Ö³¨ [9].

7. ˆ„…�’ˆ”ˆŠ�–ˆŸ �‹…Š’����‚
‘ ��Œ�™œ� „…’…Š’��� RICH

„ ²¥¥ μÉμ¡· ´´Ò¥ É·¥±¨ É· ´¸¶μ·É¨·ÊÕÉ¸Ö ¤μ ¶²μ¸±μ¸É¨ ¤¥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‚/¸ [15, 17]. �·¨ ¤¢¨¦¥´¨¨ § ·Ö¦¥´´μ° Î ¸É¨ÍÒ ¢ · ¤¨ -
Éμ·¥ ¤¥É¥±Éμ·  ¸μ ¸±μ·μ¸ÉÓÕ, ¶·¥¢ÒÏ ÕÐ¥° ¸±μ·μ¸ÉÓ · ¸¶·μ¸É· ´¥´¨Ö ¸¢¥É 
¢ ¤ ´´μ° ¸·¥¤¥, μ¡· §Ê¥É¸Ö Î¥·¥´±μ¢¸±μ¥ ¨§²ÊÎ¥´¨¥. �´μ ·¥£¨¸É·¨·Ê¥É¸Ö Ëμ-
Éμ¤¥É¥±Éμ·μ³ ¢ ¢¨¤¥ ±μ²¥Í.

8



�¨¸. 8. �¥§Ê²ÓÉ É ·¥£¨¸É· Í¨¨ μ¤´μ£μ Au+Au-¸μÊ¤ ·¥´¨Ö ¤¥É¥±Éμ·μ³ RICH

	  ·¨¸. 8 ¶·¥¤¸É ¢²¥´ ·¥§Ê²ÓÉ É ·¥£¨¸É· Í¨¨ ¤¥É¥±Éμ·μ³ RICH § ·Ö¦¥´-
´ÒÌ Î ¸É¨Í μÉ μ¤´μ£μ Au + Au-¸μÊ¤ ·¥´¨Ö. ’μÎ± ³¨ μÉ³¥Î¥´Ò ³¥¸É  ·¥£¨-
¸É· Í¨¨ Î¥·¥´±μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ³´μ£μ± ´ ²Ó´Ò³¨ ËμÉμÊ³´μ¦¨É¥²Ö³¨ ´ 
· ¡μÎ¥° ¶²μ¸±μ¸É¨ RICH,   É ±¦¥ ´ °¤¥´´Ò¥ ±μ²ÓÍ .

„ ²¥¥ · ¸¸³ É·¨¢ ÕÉ¸Ö Éμ²Ó±μ É ±¨¥ Î ¸É¨ÍÒ, ¤²Ö ±μÉμ·ÒÌ ¡Ò²¨ ´ °¤¥´Ò
±μ²ÓÍ  Î¥·¥´±μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö.

8. ��‘’��…�ˆ… ‘�…Š’�� ˆ�‚��ˆ��’�›• Œ�‘‘
„‹Ÿ �’�	����›• Š��„ˆ„�’�‚ ‚ J/ψ-Œ…‡��›

„²Ö ·¥±μ´¸É·Ê±Í¨¨ J/ψ-³¥§μ´μ¢, · ¸¶ ¤ ÕÐ¨Ì¸Ö ¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± -
´ ²Ê, ¨¸¶μ²Ó§Ê¥É¸Ö ¸¶¥Í¨ ²¨§¨·μ¢ ´´Ò° ¶ ±¥É KFParticleFinder [9]. 
ÉμÉ ¶ -
±¥É ¶·¥¤´ §´ Î¥´ ¤²Ö ¶μ¨¸±  ¨ ·¥±μ´¸É·Ê±Í¨¨ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì Î ¸É¨Í ¶μ
¶·μ¤Ê±É ³ ¨Ì · ¸¶ ¤ . �ÊÉ¥³ ±μ³¡¨´¨·μ¢ ´¨Ö ¢¸¥Ì Ô²¥±É·μ´μ¢, μÉμ¡· ´´ÒÌ
¸ ¶μ³μÐÓÕ μ¶¨¸ ´´ÒÌ ¢ÒÏ¥ ±·¨É¥·¨¥¢, ¸μ ¢¸¥³¨ μÉμ¡· ´´Ò³¨ ¶μ§¨É·μ´ ³¨
Ëμ·³¨·Ê¥É¸Ö ´ ¡μ· ± ´¤¨¤ Éμ¢ ¢ J/ψ-³¥§μ´Ò. „²Ö Éμ£μ ÎÉμ¡Ò Ê³¥´ÓÏ¨ÉÓ
¢±² ¤ Ëμ´ , · ¸¸³ É·¨¢ ²¨¸Ó Éμ²Ó±μ É ±¨¥ Î ¸É¨ÍÒ, ±μÉμ·Ò¥ ¡Ò²¨ ¨¸¶ÊÐ¥´Ò
¨§ μ¡² ¸É¨ ³¨Ï¥´¨ [12].

	 ¡²Õ¤ ¥³μ¥ Î¨¸²μ ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° N(s) ³μ¦´μ μÍ¥´¨ÉÓ ¨§ ¸²¥¤Ê-
ÕÐ¥£μ ¢Ò· ¦¥´¨Ö [15]:

N(s) = N(i) · M · Br · Eff,

£¤¥ N(i) Å ±μ²¨Î¥¸É¢μ Í¥´É· ²Ó´ÒÌ Au + Au-¸μÊ¤ ·¥´¨° ¶·¨ Ô´¥·£¨¨
10 ƒÔ‚/´Ê±²μ´ (¸μ£² ¸´μ ¸¤¥² ´´Ò³ μÍ¥´± ³ ´ ³ ´Ê¦´μ μ±μ²μ 1012 ¸μÊ¤ -
·¥´¨°); M Å ¢¥·μÖÉ´μ¸ÉÓ ·μ¦¤¥´¨Ö J/ψ ¢ Í¥´É· ²Ó´μ³ ¸μÊ¤ ·¥´¨¨ [18]
(¤²Ö Ê± § ´´ÒÌ ¸μÊ¤ ·¥´¨° M = 5 · 10−6); Br Å ¢¥·μÖÉ´μ¸ÉÓ · ¸¶ ¤  J/ψ
¶μ ¤¨Ô²¥±É·μ´´μ³Ê ± ´ ²Ê 6 % [19]; Eff Å ÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ ¸¨£-
´ ²  Ê¸É ´μ¢±μ° ‘‚Œ. „ ´´ Ö ´μ·³¨·μ¢±  ¨¸¶μ²Ó§μ¢ ² ¸Ó ¤²Ö ¶μ¸É·μ¥´¨Ö
· ¸¶·¥¤¥²¥´¨Ö, ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ · ¸¶ ¤ ³ J/ψ → e+e−.
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�¨¸. 9. ‘¶¥±É· ¨´¢ ·¨ ´É´μ° ³ ¸-
¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ · ¸¶ ¤μ¢
J/ψ → e+e− ¢ ¸²ÊÎ ¥ Au+ Au-¸μÊ-
¤ ·¥´¨° ¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´

Šμ³¡¨´ Éμ·´Ò° Ëμ´ Ëμ·³¨·μ¢ ²¸Ö
¢ ·¥§Ê²ÓÉ É¥ ³μ¤¥²¨·μ¢ ´¨Ö Í¥´É· ²Ó-
´ÒÌ UrQMD-¸μ¡ÒÉ¨° ¤²Ö Ê± § ´´ÒÌ
¢ÒÏ¥ ¸μÊ¤ ·¥´¨°. �μ¸±μ²Ó±Ê ¸£¥´¥·¨·μ-
¢ ÉÓ 1012 ¸μÊ¤ ·¥´¨° ¶· ±É¨Î¥¸±¨ ´¥·¥-
 ²Ó´μ, ¤²Ö ¶μ¤£μÉμ¢±¨ ´¥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´, ¶·μÏ¥¤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 Õ-
ÐÊÕ Ëμ´μ¢μ³Ê ¸¶¥±É·Ê [15].

	  ·¨¸. 9 ¶·¨¢¥¤¥´ ¨Éμ£μ¢Ò° ¸¶¥±É·
¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤²Ö ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ · ¸¶ ¤μ¢ J/ψ → e+e−, μÉ-
¢¥Î ÕÐ¨° Í¥´É· ²Ó´Ò³ ¸μÊ¤ ·¥´¨Ö³ Au + Au ¶·¨ Ô´¥·£¨¨ 10 ƒÔ‚/´Ê±²μ´,
¶μ²ÊÎ¥´´Ò° ¶ÊÉ¥³ ¸Ê³³¨·μ¢ ´¨Ö ¤¢ÊÌ · ¸¶·¥¤¥²¥´¨°: ¸¨£´ ²  ¨ Ëμ´ . �·¨
ÔÉμ³ μÉ´μÏ¥´¨¥ ¸¨£´ ²  ± Ëμ´Ê ¸μ¸É ¢¨²μ S/B = 0,14; ÔËË¥±É¨¢´μ¸ÉÓ ·¥-
±μ´¸É·Ê±Í¨¨ ¸¨£´ ²  Eff = 11,6 %.

9. �	‘“†„…�ˆ… �…‡“‹œ’�’�‚ ˆ ‚›‚�„›

‚ É ¡²¨Í¥ ¶·¥¤¸É ¢²¥´Ò ¶μÉ¥·¨ ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° ¨ ¸μμÉ¢¥É¸É¢ÊÕ-
Ð¨¥ Ë ±Éμ·Ò ¶μ¤ ¢²¥´¨Ö Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨° ¤²Ö ± ¦¤μ£μ ¨§ · ¸¸³ É·¨¢ ¥³ÒÌ
±·¨É¥·¨¥¢:  ) ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ¡μ²ÓÏ¥ 1 ƒÔ‚/c, ¡) ±μ²¨Î¥¸É¢μ μÉ¸Î¥-
Éμ¢ ¢ ¤¥É¥±Éμ·¥ TRD ¡μ²ÓÏ¥ 2, ¢) Î ¸É¨ÍÒ ¨¤¥´É¨Ë¨Í¨·μ¢ ´Ò ± ± Ô²¥±-
É·μ´Ò/¶μ§¨É·μ´Ò ¸ ¶μ³μÐÓÕ ¤¥É¥±Éμ·  TRD, £) μÉ±²μ´¥´¨¥ É· ¥±Éμ·¨¨ Î -

�μÉ¥·Ö ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° ¨ Ë ±Éμ· ¶μ¤ ¢²¥´¨Ö Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨° ¤²Ö ± ¦¤μ£μ
¨§ · ¸¸³ É·¨¢ ¥³ÒÌ ±·¨É¥·¨¥¢ μÉ¡μ· 

Š·¨É¥·¨°
�μÉ¥·Ö ¸¨£´ ²Ó´ÒÌ ” ±Éμ·

¸μ¡ÒÉ¨°, % ¶μ¤ ¢²¥´¨Ö Ëμ´ 

  16 92
¡ 18 26
¢ 28,5 99,5
£ 7,5 16
¤ 1,1 54
¥ 1,6 61,5

‘Ê³³ ·´μ 55 99,9
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¸É¨ÍÒ ¢ TRD ¢ § ¤ ´´μ³ ±μ·¨¤μ·¥ |dtx | < 0,035, ¤) Î ¸É¨ÍÒ ¨¤¥´É¨Ë¨Í¨·μ-
¢ ´Ò ± ± Ô²¥±É·μ´Ò/¶μ§¨É·μ´Ò ¸ ¶μ³μÐÓÕ ¤¥É¥±Éμ·  TOF, ¥) ´ ²¨Î¨¥ ±μ²ÓÍ 
Î¥·¥´±μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ¢ ¤¥É¥±Éμ·¥ RICH. ‚ ¶μ¸²¥¤´¥° ¸É·μ±¥ ¶μ± § ´Ò
¸Ê³³ ·´Ò° ¶·μÍ¥´É ¶μÉ¥·Ó ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° ¨ ±μÔËË¨Í¨¥´É ¶μ¤ ¢²¥-
´¨Ö Ëμ´ .

ˆ§ ¶·¨¢¥¤¥´´μ° É ¡²¨ÍÒ ¢¨¤´μ, ÎÉμ ¶·¥¤²μ¦¥´´ Ö ¸¨¸É¥³  ±·¨É¥·¨¥¢
μÉ¡μ·  ¶μ§¢μ²Ö¥É ¶· ±É¨Î¥¸±¨ ¶μ²´μ¸ÉÓÕ ¶μ¤ ¢¨ÉÓ ±μ³¡¨´ Éμ·´Ò° Ëμ´. �·¨
ÔÉμ³ ¶μÉ¥·Ö μÉ¡¨· ¥³ÒÌ · ¸¶ ¤μ¢ J/ψ → e+e− ¸μ¸É ¢²Ö¥É 55%.
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