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‚. �.Šμ´¤· ÉÓ¥¢ 1, 2, ∗, �. �. Œ ²ÓÍ¥¢ 1, 2, �. �. ŒÊ·¨´ 1

1 �¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 
2 ‘ ´±É-�¥É¥·¡Ê·£¸±¨° £μ¸Ê¤ ·¸É¢¥´´Ò° Ê´¨¢¥·¸¨É¥É, ‘ ´±É-�¥É¥·¡Ê·£, �μ¸¸¨Ö

�μ¢ÒÏ¥´¨¥ ÉμÎ´μ¸É¨ ·¥±μ´¸É·Ê±Í¨¨ ¢¥·Ï¨´ · ¸¶ ¤  ±μ·μÉ±μ¦¨¢ÊÐ¨Ì Î ¸É¨Í
¨£· ¥É ËÊ´¤ ³¥´É ²Ó´ÊÕ ·μ²Ó ¢ ¸¥±Éμ·¥ ÉÖ¦¥²ÒÌ  ·μ³ Éμ¢ Ë¨§¨Î¥¸±μ° ¶·μ£· ³³Ò
Ô±¸¶¥·¨³¥´É  MPD. ‚´ÊÉ·¥´´ÖÖ É·¥±μ¢ Ö ¸¨¸É¥³  (ITS) MPD, μ¸´μ¢ ´´ Ö ´  ´μ¢μ³
¶μ±μ²¥´¨¨ ±·¥³´¨¥¢ÒÌ ¤¥É¥±Éμ·μ¢ Å ³μ´μ²¨É´ÒÌ  ±É¨¢´ÒÌ ¶¨±¸¥²Ó´ÒÌ ¸¥´¸μ· Ì,
μÉ±·Ò¢ ¥É ´μ¢Ò¥ ¢μ§³μ¦´μ¸É¨ ¶·¨ ·¥£¨¸É· Í¨¨ μÎ ·μ¢ ´´ÒÌ Î ¸É¨Í. ‚ Ìμ¤¥ ±μ³¶ÓÕ-
É¥·´μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ¢ · ³± Ì MpdRoot ¡Ò²  ¨§ÊÎ¥´  ¨¤¥´É¨Ë¨± Í¨μ´´ Ö ¸¶μ¸μ¡-
´μ¸ÉÓ É·¥±μ¢μ° ¸¨¸É¥³Ò MPD, ¢±²ÕÎ ÕÐ¥° ¢ ¸¥¡Ö ITS ¨ ¢·¥³Ö¶·μ¥±Í¨μ´´ÊÕ ± ³¥·Ê
(TPC), ¶·¨ ·¥±μ´¸É·Ê±Í¨¨ · ¸¶ ¤μ¢ D-³¥§μ´μ¢, μ¡· §ÊÕÐ¨Ì¸Ö ¢ Í¥´É· ²Ó´ÒÌ ¸Éμ²±-
´μ¢¥´¨ÖÌ Au+Au ¶·¨

√
sNN = 9 ƒÔ‚. ‚Ò¤¥²¥´¨¥ ¸¨£´ ²μ¢ D-³¥§μ´μ¢ ¢ ¸¶¥±É·¥ ¶μ

¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¶·μ¤Ê±Éμ¢ ¨Ì · ¸¶ ¤  μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤ 
³´μ£μ¢ ·¨ ´É´μ£μ  ´ ²¨§  ¤ ´´ÒÌ.

Improving the accuracy of reconstruction of the decay vertices of short-lived particles
plays a fundamental role in the heavy-	avor sector of the MPD physics program. The
MPD Inner Tracking System (ITS) based on a new generation of silicon detectors Å
Monolithic Active Pixel Sensors (MAPS) Å would certainly offer new possibilities within
the scope of charm particle detection. A quality assessment of the MPD tracking system
including ITS and Time Projection Chamber (TPC), when reconstructing the decays of
D mesons produced in central Au+Au collisions at

√
sNN = 9 GeV has been performed

in the course of computer simulations in the MpdRoot framework. The selection of
D-meson signals in the invariant mass spectrum of their decay products was performed
using a toolkit for multivariate data analysis.

PACS: 29.40.Gx; 25.75.Cj; 29.20.db; 24.10.Lx

‚‚…„…�ˆ…

�¤´μ° ¨§ μ¸´μ¢´ÒÌ Ë¨§¨Î¥¸±¨Ì § ¤ Î Ô±¸¶¥·¨³¥´É  MPD Ö¢²Ö¥É¸Ö ¨§ÊÎ¥-
´¨¥ Ë §μ¢μ° ¤¨ £· ³³Ò £μ·ÖÎ¥° ¨ ¶²μÉ´μ° Ö¤¥·´μ° ³ É¥·¨¨, μ¡· §ÊÕÐ¥°¸Ö
¢ ·¥²ÖÉ¨¢¨¸É¸±¨Ì ¸Éμ²±´μ¢¥´¨ÖÌ Ö¤¥· ¶·¨ Ô´¥·£¨¨ ±μ²² °¤¥·  NICA [1].
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� ³¥Ì ´¨§³ Ì  ¤·μ´¨§ Í¨¨ É ±μ° ¢μ§¡Ê¦¤¥´´μ° Ö¤¥·´μ° ³ É¥·¨¨ ³μ¦´μ ¸Ê-
¤¨ÉÓ ¶μ ¢ÒÌμ¤ ³ Î ¸É¨Í ¸ ÉÖ¦¥²Ò³¨  ·μ³ É ³¨ [2Ä4], ¨¤¥´É¨Ë¨Í¨·ÊÖ ¨Ì
¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¶·μ¤Ê±Éμ¢ ¨Ì · ¸¶ ¤ . ‚ Ô±¸¶¥·¨³¥´É¥ Î ¸É¨ÍÒ ¸
μÉ±·ÒÉÒ³ μÎ ·μ¢ ´¨¥³, ± Î¨¸²Ê ±μÉμ·ÒÌ μÉ´μ¸ÖÉ¸Ö D-³¥§μ´Ò, ³μ£ÊÉ ¡ÒÉÓ
¸· ¢´¨É¥²Ó´μ ²¥£±μ ¨¤¥´É¨Ë¨Í¨·μ¢ ´Ò ¶μ  ¤·μ´´Ò³ ± ´ ² ³ ¨Ì · ¸¶ ¤ :
D0 → K− + π+ ¨ D+ → K− + π+ + π+. ‚ ¸¢Ö§¨ ¸ ³ ²Ò³ ¢·¥³¥´¥³
¦¨§´¨ ÔÉ¨Ì Î ¸É¨Í ¨Ì ¤²¨´  · ¸¶ ¤  ¸μ¸É ¢²Ö¥É ¢¸¥£μ ´¥¸±μ²Ó±μ ¸μÉ¥´ ³¨±·μ-
³¥É·μ¢: λ(D0) = 123 ³±³, λ(D+) = 312 ³±³. „²Ö ´ ¤¥¦´μ° ·¥±μ´¸É·Ê±Í¨¨
¢¥·Ï¨´Ò · ¸¶ ¤  É ±¨Ì ±μ·μÉ±μ¦¨¢ÊÐ¨Ì Î ¸É¨Í É·¥¡ÊÕÉ¸Ö ¢¥·Ï¨´´Ò¥ É·¥-
±μ¢Ò¥ ¤¥É¥±Éμ·Ò ¸ ¢Ò¸μ±¨³ ¶·μ¸É· ´¸É¢¥´´Ò³ · §·¥Ï¥´¨¥³ ¨ £· ´Ê²Ö·´μ-
¸ÉÓÕ, ÎÉμ¡Ò · §³¥¸É¨ÉÓ ¨Ì ³ ±¸¨³ ²Ó´μ ¡²¨§±μ ± ÉμÎ±¥ ·μ¦¤¥´¨Ö ¨¸±μ³μ°
Î ¸É¨ÍÒ-¶·μ¡´¨± . ‚ ¤ ´´μ° · ¡μÉ¥ ¨¸¸²¥¤μ¢ ´  ¨¤¥´É¨Ë¨± Í¨μ´´ Ö ¸¶μ-
¸μ¡´μ¸ÉÓ ¢´ÊÉ·¥´´¥° É·¥±μ¢μ° ¸¨¸É¥³Ò ITS Ê¸É ´μ¢±¨ MPD ¶·¨ ·¥£¨¸É· -
Í¨¨ D0- ¨ D+-³¥§μ´μ¢, ·μ¦¤ ÕÐ¨Ì¸Ö ¢ Au +Au-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨√

sNN = 9 ƒÔ‚.

1. ’�…Š�‚�Ÿ ‘ˆ‘’…Œ� MPD

’·¥±μ¢ Ö ¸¨¸É¥³  Ô±¸¶¥·¨³¥´É  MPD ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¢·¥³Ö¶·μ¥±Í¨μ´-
´ÊÕ ± ³¥·Ê TPC (Time Projection Chamber) ¨ ¢¥·Ï¨´´Ò¥ ¤¥É¥±Éμ·Ò, ¢Ìμ¤Ö-
Ð¨¥ ¢ ¸μ¸É ¢ ITS. �·¥¤¶μ² £ ¥É¸Ö, ÎÉμ Ô²¥³¥´É´μ° μ¸´μ¢μ° ITS ¡Ê¤ÊÉ ³μ´μ-
²¨É´Ò¥  ±É¨¢´Ò¥ ¶¨±¸¥²Ó´Ò¥ ¸¥´¸μ·Ò (MAPS) [5], μ¡² ¤ ÕÐ¨¥ ´ ¨²ÊÎÏ¨³
¶·μ¸É· ´¸É¢¥´´Ò³ · §·¥Ï¥´¨¥³ ¶·¨ ¢Ò¸μ±μ° ¸±μ·μ¸É¨ ¸Î¥É . MAPS £·Ê¶-
¶¨·ÊÕÉ¸Ö ¢ ²¨´¥°±¨, · ¸¶μ²μ¦¥´´Ò¥ ¢¤μ²Ó ¶μ¢¥·Ì´μ¸É¨ ¶ÖÉ¨ ±μ ±¸¨ ²Ó´ÒÌ
Í¨²¨´¤·¨Î¥¸±¨Ì ¸²μ¥¢ ¢μ±·Ê£ ÉμÎ±¨ ¢§ ¨³μ¤¥°¸É¢¨Ö Ö¤¥· [6]. ‚ ¶·μ¥±É´μ³
¢ ·¨ ´É¥ ITS ¤¢  ¢´¥Ï´¨Ì ¸²μÖ ¡Ê¤ÊÉ Ê±μ³¶²¥±Éμ¢ ´Ò ¸¥´¸μ· ³¨ Éμ²Ð¨´μ°
100 ³±³. ‹¨´¥°±¨ É·¥Ì ¢´ÊÉ·¥´´¨Ì ¸²μ¥¢ ¡Ê¤ÊÉ ¸μ¤¥·¦ ÉÓ MAPS ´μ¢μ£μ ¶μ-
±μ²¥´¨Ö ¸ Ê³¥´ÓÏ¥´´μ° Éμ²Ð¨´μ° Ô¶¨É ±¸¨ ²Ó´μ£μ ¸²μÖ Å ¶μ·Ö¤±  30 ³±³.
� §³¥· ¶¨±¸¥²¥° ÎÊ¢¸É¢¨É¥²Ó´μ° ³ É·¨ÍÒ É ±¨Ì ¸¥´¸μ·μ¢ μ¡¥¸¶¥Î¨¢ ¥É ¢´Ê-
É·¥´´¥¥ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ´  Ê·μ¢´¥ 5 ³±³. ƒ¥μ³¥É·¨Î¥¸±¨¥ ¶ -
· ³¥É·Ò ¤¢ÊÌ ³μ¤¥²¥° ITS,  ¤ ¶É¨·μ¢ ´´ÒÌ ± ¨μ´μ¶·μ¢μ¤Ê ¤¨ ³¥É·μ³ 40 ¨
64 ³³ ¸μμÉ¢¥É¸É¢¥´´μ, ¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 1.

’ ¡²¨Í  1. ƒ¥μ³¥É·¨Î¥¸±¨¥ ¶ · ³¥É·Ò ¤¢ÊÌ ³μ¤¥²¥° 5-¸²μ°´μ° ITS ¤²Ö ¨μ´μ¶·μ¢μ¤ 
¤¨ ³¥É·μ³ 40 ³³ (ITS5-40) ¨ 64 ³³ (ITS5-64)

‘²μ°
‘·¥¤´¨° · ¤¨Ê¸, ³³ „²¨´  ²¨´¥°±¨, ³³ �ËË¥±É¨¢´ Ö

Éμ²Ð¨´  (Si), ³±³ITS5-40 ITS5-64 ITS5-40 ITS5-64

1 24,5 37,5 750 940 50
2 43,3 64,5 750 940 50
3 62,5 90,5 750 940 50
4 146,2 146,2 1526 1526 700
5 196,0 196,0 1526 1526 700
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2. �…Š��‘’�“Š–ˆŸ ��‘��„�‚ D-Œ…‡���‚
‚ ’�…Š�‚�‰ ‘ˆ‘’…Œ… TPC + ITS5-40

�Í¥´±  ¨¤¥´É¨Ë¨± Í¨μ´´μ° ¸¶μ¸μ¡´μ¸É¨ É·¥±μ¢μ° ¸¨¸É¥³Ò MPD ¶·¨
·¥±μ´¸É·Ê±Í¨¨ · ¸¶ ¤μ¢ D-³¥§μ´μ¢ ¶·μ¢μ¤¨² ¸Ó ¢ ¶·μ£· ³³´μ° μ¡Ñ¥±É´μ-
μ·¨¥´É¨·μ¢ ´´μ° ¸·¥¤¥ MpdRoot [7]. —¨¸ÉÒ¥ ¸¨£´ ²Ó´Ò¥ ¸μ¡ÒÉ¨Ö, μÉ¢¥Î Õ-
Ð¨¥ · ¸¶ ¤ ³ D-³¥§μ´μ¢, ³μ¤¥²¨·μ¢ ²¨¸Ó ¢ · ³± Ì É¥¶²μ¢μ£μ £¥´¥· Éμ·  [8],
´ ¸É·μ¥´´μ£μ ´  Ô´¥·£¨Õ ±μ²² °¤¥·  NICA. „²Ö ³μ¤¥²¨·μ¢ ´¨Ö ±μ³¡¨´ -
Éμ·´μ£μ Ëμ´ , μ¡Ê¸²μ¢²¥´´μ£μ ¸²ÊÎ °´Ò³¨ ±μ³¡¨´ Í¨Ö³¨ É·¥±μ¢, ´¥ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¨Ì ¶·μ¤Ê±É ³ · ¸¶ ¤  ·¥ ²Ó´μ° Î ¸É¨ÍÒ, ¨¸¶μ²Ó§μ¢ ²¸Ö £¥´¥· Éμ·
¸μ¡ÒÉ¨°, ¶μ¸É·μ¥´´Ò° ´  ¡ §¥ ±¢ ·±-£²Õμ´´μ° ¸É·Ê´´μ° ³μ¤¥²¨ (QGSM) [9].
‚Ò¤¥²¥´¨¥ ¸¨£´ ²μ¢ D-³¥§μ´μ¢ ¢ ¸¶¥±É·¥ ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¶·μ¤Ê±Éμ¢
¨Ì · ¸¶ ¤  μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤  ³´μ£μ¢ ·¨ ´É´μ£μ  ´ -
²¨§  ¤ ´´ÒÌ (MVA) [10], ¶·¥¤μ¸É ¢²ÖÕÐ¥£μ  ²£μ·¨É³Ò ±² ¸¸¨Ë¨± Í¨¨ ¤²Ö
·¥Ï¥´¨Ö § ¤ Î¨ μÉ¤¥²¥´¨Ö ¸¨£´ ²  μÉ Ëμ´ .

‚ ± Î¥¸É¢¥ ¶ · ³¥É·μ¢ μÉ¡μ·  ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨° ¡Ò²¨ ¢Ò¡· ´Ò ¸²¥¤Ê-
ÕÐ¨¥ ¶¥·¥³¥´´Ò¥, μ¡Ê¸²μ¢²¥´´Ò¥ Éμ¶μ²μ£¨¥° · ¸¶ ¤  D-³¥§μ´μ¢:

� ¸Ê³³  ´ ¨³¥´ÓÏ¨Ì · ¸¸ÉμÖ´¨° ³¥¦¤Ê ± ¦¤μ° ¶ ·μ° É·¥±μ¢ ¤μÎ¥·´¨Ì
Î ¸É¨Í ¢ ÉμÎ±¥ · ¸¶ ¤  ³ É¥·¨´¸±μ° Î ¸É¨ÍÒ (distance);

� ¤²¨´  ¶·μ¡¥£  ³ É¥·¨´¸±μ° Î ¸É¨ÍÒ μÉ ÉμÎ±¨ ¥¥ μ¡· §μ¢ ´¨Ö ¤μ ÉμÎ±¨
· ¸¶ ¤  (path);

� Ê£μ² ³¥¦¤Ê ¢¥±Éμ·μ³, ¸μ¥¤¨´ÖÕÐ¨³ ¶¥·¢¨Î´ÊÕ ¨ ¢Éμ·¨Î´ÊÕ ¢¥·Ï¨´Ê,
¨ ¢¥±Éμ·μ³ ·¥±μ´¸É·Ê¨·μ¢ ´´μ£μ ¨³¶Ê²Ó¸  ³ É¥·¨´¸±μ° Î ¸É¨ÍÒ (angle).

� ¸¶·¥¤¥²¥´¨Ö ÔÉ¨Ì ¶¥·¥³¥´´ÒÌ ¢ 106 ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨ÖÌ · ¸¶ ¤μ¢
D-³¥§μ´μ¢ ¨ ¢ 105 Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨ÖÌ Í¥´É· ²Ó´ÒÌ Au+ Au-¸Éμ²±´μ¢¥´¨°
¶·¨

√
sNN = 9 ƒÔ‚ ¶μ± § ´Ò ´  ·¨¸. 1.

‚ ¶·μÍ¥¸¸¥ ±² ¸¸¨Ë¨± Í¨¨ Ê± § ´´Ò¥ ¶¥·¥³¥´´Ò¥ μÉμ¡· ¦ ÕÉ¸Ö ¢ μ¤-
´μ³¥·´ÊÕ ¶¥·¥³¥´´ÊÕ Å μÉ±²¨± ±² ¸¸¨Ë¨± Éμ· . � ¸¶·¥¤¥²¥´¨¥ μÉ±²¨±μ¢
±² ¸¸¨Ë¨± Éμ·  BDT (Boosted Decision Tree) ´  ¸¨£´ ²Ó´Ò¥ ¨ Ëμ´μ¢Ò¥ ¸μ-
¡ÒÉ¨Ö ¶·¥¤¸É ¢²¥´o ´  ·¨¸. 2.

� §¤¥²¥´¨¥ ¸¨£´ ²  ¨ Ëμ´  μ¸ÊÐ¥¸É¢²Ö²μ¸Ó c ¶·¨³¥´¥´¨¥³ ± 106 ¸¨£-
´ ²Ó´Ò³ ¨ 105 Ëμ´μ¢Ò³ ¸μ¡ÒÉ¨Ö³ μ¶É¨³ ²Ó´μ£μ ± É  ¶μ μÉ±²¨±Ê ±² ¸-
¸¨Ë¨± Éμ·  BDT, ¢Ò¡· ´´μ£μ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ · ¸¶·¥¤¥²¥´¨¥³ ´  ·¨¸. 2.
‘¨£´ ²Ó´Ò° ¸¶¥±É· ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ M(K−π+π+), Ê¤μ¢²¥É¢μ·ÖÕÐ¨°
¢Ò¡· ´´μ³Ê ±·¨É¥·¨Õ μÉ¡μ· , ¶·¨¢μ¤¨²¸Ö ± ¸É É¨¸É¨±¥ 108 Í¥´É· ²Ó´ÒÌ
Au+Au-¸Éμ²±´μ¢¥´¨° ¸ ÊÎ¥Éμ³ ³´μ¦¥¸É¢¥´´μ¸É¨ D-³¥§μ´μ¢ ¨ ¢¥·μÖÉ´μ¸É¨
¨Ì · ¸¶ ¤  ¶μ ± ´ ²Ê. Œ´μ¦¥¸É¢¥´´μ¸ÉÓ D0 ¨ D+ ¢ Í¥´É· ²Ó´ÒÌ �u +�u-
¸Éμ²±´μ¢¥´¨ÖÌ ¡Ò²  μÍ¥´¥´  ¢ · ³± Ì ¤¨´ ³¨Î¥¸±μ° ³μ¤¥²¨  ¤·μ´´μ° ¸É·Ê-
´Ò [11] ¨ ¶·¨ Ô´¥·£¨¨ ±μ²² °¤¥·  NICA ¸μ¸É ¢¨²  10−2 ³¥§μ´μ¢/¸μ¡ÒÉ¨¥.
�¸É ÉμÎ´Ò° ±μ³¡¨´ Éμ·´Ò° Ëμ´ ¶μ¸²¥ ¶·¨³¥´¥´¨Ö ±·¨É¥·¨Ö μÉ¡μ·  ± Ëμ-
´μ¢Ò³ ¸μ¡ÒÉ¨Ö³ · ¢´μ³¥·´μ · ¸¶·¥¤¥²Ö²¸Ö ¶μ ¢Ò¡· ´´μ³Ê ¤¨ ¶ §μ´Ê ¶μ ¨´-
¢ ·¨ ´É´μ° ³ ¸¸¥ 1,7Ä2,1 ƒÔ‚/c2 ¨ § É¥³ É ±¦¥ ¶·¨¢μ¤¨²¸Ö ± ¸É É¨¸É¨±¥



950 Š��„��’œ…‚ ‚. �., Œ�‹œ–…‚ �.�., Œ“�ˆ� 
. �.

�
¨
¸.

1.
�
 ¸

¶
·¥

¤¥
²¥

´
¨
Ö

¢Ì
μ¤

´
Ò
Ì

¶
¥·

¥³
¥´

´
Ò
Ì

¤²
Ö

±²
 ¸

¸¨
Ë

¨
± 

Éμ
· 

B
D

T
¢

¸¨
£´

 ²
Ó´

Ò
Ì

¨
Ë

μ´
μ¢

Ò
Ì

¸μ
¡Ò

É¨
ÖÌ

¶
·¨

·¥
±μ

´
¸É

·Ê
±-

Í
¨
¨

· 
¸¶

 ¤
μ¢

D
0
→

K
−

+
π

+
(a

Ä¢
)

¨
D

+
→

π
+

+
π

+
+

K
−

(£
Äe

)



”ˆ‡ˆ—…‘Š�… Œ�„…‹ˆ��‚��ˆ… ITS MPD 951

�¨¸. 2. � ¸¶·¥¤¥²¥´¨¥ μÉ±²¨±μ¢ ±² ¸¸¨Ë¨± Éμ·  BDT ´  ¸¨£´ ²Ó´Ò¥ ¨ Ëμ´μ¢Ò¥ ¸μ-
¡ÒÉ¨Ö ¶·¨ ·¥±μ´¸É·Ê±Í¨¨ · ¸¶ ¤μ¢ D0 → K− + π+ (a) ¨ D+ → π+ + π+ + K− (¡)

�¨¸. 3. ‘¨£´ ²Ò D0 (a) ¨ D+ (¡) ¢ ¸¶¥±É·¥ ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¶·μ¤Ê±Éμ¢ · ¸-
¶ ¤ , ¢Ò¤¥²¥´´Ò¥ ¢ 108 Í¥´É· ²Ó´ÒÌ Au+ Au-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨

√
sNN = 9 ƒÔ‚

¢ É·¥±μ¢μ° ¸¨¸É¥³¥ TPC+ ITS5-40: ¸¨·¥´¥¢ Ö ²¨´¨Ö, 1 Å ¶μ²´Ò° ¸¶¥±É·; ±· ¸´ Ö
²¨´¨Ö, 2 Å μ¸É ÉμÎ´Ò° ±μ³¡¨´ Éμ·´Ò° Ëμ´
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108 ¸μ¡ÒÉ¨° ¸ ¤μ¡ ¢²¥´¨¥³ ¸É É¨¸É¨Î¥¸±¨Ì Ë²Ê±ÉÊ Í¨°. �  ·¨¸. 3 ¶μ± § ´Ò
·¥§Ê²ÓÉ¨·ÊÕÐ¨¥ ¸¶¥±É·Ò, ¶μ²ÊÎ¥´´Ò¥ ¸Ê³³¨·μ¢ ´¨¥³ ¸¨£´ ²Ó´μ£μ ¨ Ëμ´μ-
¢μ£μ ¸¶¥±É·μ¢, ´μ·³¨·μ¢ ´´ÒÌ ´  108 Í¥´É· ²Ó´ÒÌ Au +Au-¸Éμ²±´μ¢¥´¨°.
Š ± ¢¨¤´μ ¨§ ·¨¸. 3, ¢Ò¤¥²¥´¨¥ ¸¨£´ ²μ¢ D0 ¨ D+ ´  ±μ³¡¨´ Éμ·´μ³ Ëμ´¥
¶·¨ É ±μ° ¸É É¨¸É¨Î¥¸±μ° μ¡¥¸¶¥Î¥´´μ¸É¨ ³μ¦¥É ¡ÒÉÓ μ¸ÊÐ¥¸É¢²¥´μ ¸ ÔË-
Ë¥±É¨¢´μ¸ÉÓÕ 0,85 ¨ 1 % ¸μμÉ¢¥É¸É¢¥´´μ.

3. �…Š��‘’�“Š–ˆŸ ��‘��„�‚ D+

‚ ’�…Š�‚�‰ ‘ˆ‘’…Œ… TPC + ITS5-64

C· ¢´¥´¨¥ ¨¤¥´É¨Ë¨± Í¨μ´´μ° ¸¶μ¸μ¡´μ¸É¨ ¤¢ÊÌ ³μ¤¥²¥° ITS,  ¤ ¶É¨·μ-
¢ ´´ÒÌ ± ¨μ´μ¶·μ¢μ¤Ê ¤¨ ³¥É·μ³ 40 ¨ 64 ³³, ¶·μ¢μ¤¨²μ¸Ó ´  ¶·¨³¥·¥ ·¥±μ´-
¸É·Ê±Í¨¨ D+-³¥§μ´μ¢. ‚Ò¤¥²¥´¨¥ ¸¨£´ ²μ¢ D+ ¢ É·¥±μ¢μ° ¸¨¸É¥³¥ ¸ ITS5-64
μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ É ±μ£μ ¦¥ ³¥Éμ¤  ¨ ´  Éμ° ¦¥ ¸É É¨¸É¨±¥
£¥´¥· Éμ·´ÒÌ ¸μ¡ÒÉ¨°, ÎÉμ ¨ ¤²Ö ITS5-40. „²Ö ¶μ¤ ¢²¥´¨Ö ±μ³¡¨´ Éμ·´μ£μ
Ëμ´  ¢ μ¡μ¨Ì ¸²ÊÎ ÖÌ ¨¸¶μ²Ó§μ¢ ²¸Ö μ¤¨´ ¨ ÉμÉ ¦¥ ´ ¡μ· ¶ · ³¥É·μ¢ μÉ¡μ· .

�¨¸. 4. ‘¨£´ ² D+ ¢ ¸¶¥±É·¥ ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¶·μ¤Ê±Éμ¢ · ¸¶ ¤ , ¢Ò¤¥²¥´´Ò°
¢ 108 Í¥´É· ²Ó´ÒÌ Au+Au-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨

√
sNN = 9 ƒÔ‚ ¢ É·¥±μ¢μ° ¸¨¸É¥³¥

TPC+ ITS5-64: ¸¨·¥´¥¢ Ö ²¨´¨Ö, 1 Å ¶μ²´Ò° ¸¶¥±É·; ±· ¸´ Ö ²¨´¨Ö, 2 Å μ¸É ÉμÎ´Ò°
±μ³¡¨´ Éμ·´Ò° Ëμ´

’ ¡²¨Í  2. � · ³¥É·Ò ·¥±μ´¸É·Ê±Í¨¨ D+ ¢ É·¥±μ¢μ° ¸¨¸É¥³¥ ¸ ITS5-40 ¨ ITS5-64

� · ³¥É·
Œμ¤¥²Ó

ITS5-40 ITS5-64

—¨¸²μ ¸μ¡ÒÉ¨° 108

�ËË¥±É¨¢´μ¸ÉÓ, % 1,0 0,06

‡´ Î¨³μ¸ÉÓ S/
√

S + B 10,5 0,9
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�¥§Ê²ÓÉ É μ¡· ¡μÉ±¨ 108 ¸μ¡ÒÉ¨° ¶·¨ ·¥±μ´¸É·Ê±Í¨¨ D+ ¢ É·¥±μ¢μ° ¸¨-
¸É¥³¥ TPC + ITS5-64 ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 4 ¨ ¢ É ¡². 2. Š ± ¢¨¤´μ, ÔËË¥±É¨¢-
´μ¸ÉÓ ·¥±μ´¸É·Ê±Í¨¨ D+-³¥§μ´μ¢ ¢ É·¥±μ¢μ° ¸¨¸É¥³¥ ¸ ITS5-64 Ê³¥´ÓÏ ¥É¸Ö
´  ¶μ·Ö¤μ± ¶μ ¸· ¢´¥´¨Õ ¸ ITS5-40. �μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ¸¢¨¤¥É¥²Ó¸É¢ÊÕÉ
μ Éμ³, ÎÉμ ¤²Ö ´ ¤¥¦´μ° ·¥±μ´¸É·Ê±Í¨¨ μÎ ·μ¢ ´´ÒÌ Î ¸É¨Í ¢ Ô±¸¶¥·¨³¥´É¥
MPD ´¥μ¡Ìμ¤¨³μ Ê³¥´ÓÏ ÉÓ ¤¨ ³¥É· ¨μ´μ¶·μ¢μ¤  Ê¸É ´μ¢±¨ MPD ¤μ μ¶É¨-
³ ²Ó´μ° ¢¥²¨Î¨´Ò 40 ³³.

‡�Š‹�—…�ˆ…

ˆ¸¸²¥¤μ¢ ´  ¨¤¥´É¨Ë¨± Í¨μ´´ Ö ¸¶μ¸μ¡´μ¸ÉÓ É·¥±μ¢μ° ¸¨¸É¥³Ò MPD,
¢±²ÕÎ ÕÐ¥° ¢ ¸¥¡Ö ¢·¥³Ö¶·μ¥±Í¨μ´´ÊÕ ± ³¥·Ê ¨ ¢¥·Ï¨´´Ò° É·¥±μ¢Ò° ¤¥-
É¥±Éμ· ´  ¡ §¥ ¶¨±¸¥²Ó´ÒÌ ¸¥´¸μ·μ¢, ¶·¨ ·¥£¨¸É· Í¨¨ D-³¥§μ´μ¢, μ¡· §ÊÕ-
Ð¨Ì¸Ö ¢ Au +Au-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨ NICA. Œμ¤¥²¨·μ¢ ´¨¥ ¶μ± -
§Ò¢ ¥É μ¸ÊÐ¥¸É¢¨³μ¸ÉÓ ¨¤¥´É¨Ë¨± Í¨¨ Î ¸É¨Í ¸ μÉ±·ÒÉÒ³ μÎ ·μ¢ ´¨¥³ ¶·¨
Ê¸²μ¢¨¨, ÎÉμ ¤¨ ³¥É· ¨μ´μ¶·μ¢μ¤  ¡Ê¤¥É Ê³¥´ÓÏ¥´ ¤μ μ¶É¨³ ²Ó´μ£μ §´ Î¥´¨Ö
40 ³³ ¶μ¸²¥ § ¢¥·Ï¥´¨Ö ¶¥·¢μ£μ ÔÉ ¶  ´ ¸É·μ°±¨ ±μ²² °¤¥·  NICA.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ �””ˆ (¶·μ¥±É º18-02-40119).
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