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‚ · ¡μÉ¥ ¨¸¸²¥¤ÊÕÉ¸Ö ±μ··¥²ÖÍ¨¨ ³¥¦¤Ê ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¨ ¶μ¶¥·¥Î´Ò³ ¨³-
¶Ê²Ó¸μ³ ¢ pp-, pÄPb- ¨ PbÄPb-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨ÖÌ 	�Š ¢ · ³± Ì ¶ ·Éμ´´μ-
¸É·Ê´´μ° ³μ´É¥-± ·²μ¢¸±μ° ³μ¤¥²¨, ¢ ±μÉμ·μ° Ô²¥³¥´É ·´Ò¥ ¸μÊ¤ ·¥´¨Ö ·¥ ²¨§μ¢ ´Ò
± ± ¢§ ¨³μ¤¥°¸É¢¨Ö Í¢¥É´ÒÌ ¤¨¶μ²¥°. �´ ²¨§¨·Ê¥É¸Ö ¢±² ¤ · §²¨Î´ÒÌ ³¥Ì ´¨§³μ¢ ¢
±μ··¥²ÖÍ¨μ´´ÊÕ ËÊ´±Í¨Õ 〈pT 〉NchÄNch.

The correlation between the mean transverse momentum and multiplicity of charged
particles is studied in the framework of string-parton Monte Carlo model, in which the
elementary collisions are realized by interactions of color dipoles. The contribution of
different mechanisms to 〈pT 〉NchÄNch correlation is analyzed.

PACS: 13.85.-t; 25.40.Fq; 25.75.Gz
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�·μÉμ´-¶·μÉμ´´Ò¥ ¨ ¶·μÉμ´-Ö¤¥·´Ò¥ ¸Éμ²±´μ¢¥´¨Ö É· ¤¨Í¨μ´´μ · ¸¸³ -
É·¨¢ ²¨¸Ó ¢ ± Î¥¸É¢¥ ¡ §μ¢ÒÌ ¸¨¸É¥³ ¤²Ö ¨§ÊÎ¥´¨Ö ¸¢μ°¸É¢ ±¢ ·±-£²Õμ´´μ°
¶² §³Ò, μ¡· §ÊÕÐ¥°¸Ö ´  Ê¸±μ·¨É¥²ÖÌ ÉÖ¦¥²ÒÌ ¨μ´μ¢, ¢ ¸¢Ö§¨ ¸ É¥³, ÎÉμ ¢
¤ ´´ÒÌ ¶·μÍ¥¸¸ Ì ´¥ μ¦¨¤ ²¨¸Ó §´ Î¨É¥²Ó´Ò¥ ±μ²²¥±É¨¢´Ò¥ ÔËË¥±ÉÒ, ¸¢Ö-
§ ´´Ò¥ ¸ μ¡· §μ¢ ´¨¥³ £μ·ÖÎ¥° ¨ ¶²μÉ´μ° ±¢ ·±-£²Õμ´´μ° ³ É¥·¨¨. �¤´ ±μ
´¥¤ ¢´μ ¶μ²ÊÎ¥´´Ò¥ ´  	μ²ÓÏμ³  ¤·μ´´μ³ ±μ²² °¤¥·¥ (	�Š) ·¥§Ê²ÓÉ ÉÒ
¶·μ¤¥³μ´¸É·¨·μ¢ ²¨ ·Ö¤ ±μ²²¥±É¨¢´ÒÌ Ö¢²¥´¨° ¢ ¶·μÉμ´-¶·μÉμ´´μ³ · ¸¸¥Ö-
´¨¨,   ¢¥²¨Î¨´Ò  §¨³ÊÉ ²Ó´ÒÌ ¶μÉμ±μ¢ ¢ pÄPb-¸Éμ²±´μ¢¥´¨ÖÌ μ± § ²¨¸Ó ¸· ¢-
´¨³Ò³¨ ¶μ ¢¥²¨Î¨´¥ ¸ ¶μÉμ± ³¨ ¢ ¸¨¸É¥³¥ ¸¢¨´¥ÍÄ¸¢¨´¥Í.
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‚ Î ¸É´μ¸É¨, ¢ Ô±¸¶¥·¨³¥´É¥ ALICE ¡Ò²  ¨§³¥·¥´  ±μ··¥²ÖÍ¨Ö ³¥¦¤Ê
¸·¥¤´¨³ ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¢
pp-, pÄPb- ¨ PbÄPb-¸Éμ²±´μ¢¥´¨ÖÌ ´  	�Š [1]. �¥§Ê²ÓÉ ÉÒ ¶μ± § ²¨ ¤μ¸É -
ÉμÎ´μ ¸¨²Ó´ÊÕ ±μ··¥²ÖÍ¨Õ 〈pT 〉NchÄNch ¢ pp- ¨ pÄPb-¸Éμ²±´μ¢¥´¨ÖÌ, ±μÉμ-
·ÊÕ É·Ê¤´μ μ¡ÑÖ¸´¨ÉÓ ¢ · ³± Ì ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ³μ¤¥²¥°.

‚ ¤ ´´μ° · ¡μÉ¥ ¨¸¸²¥¤Ê¥É¸Ö ±μ··¥²ÖÍ¨μ´´ Ö ËÊ´±Í¨Ö 〈pT 〉NchÄNch ¢
· ³± Ì ¸É·Ê´´μ-¶ ·Éμ´´μ° ³μ´É¥-± ·²μ¢¸±μ° ³μ¤¥²¨ [2,3]. �¥§Ê²ÓÉ ÉÒ ¸· ¢-
´¨¢ ÕÉ¸Ö ¸ ¤ ´´Ò³¨ Ô±¸¶¥·¨³¥´É  ALICE [1] ¨ ¶·μ¢μ¤¨É¸Ö  ´ ²¨§ Ë¨§¨Î¥-
¸±¨Ì ÔËË¥±Éμ¢, ±μÉμ·Ò¥ ³μ£ÊÉ ¤ ¢ ÉÓ ¢±² ¤ ¢ ±μ··¥²ÖÍ¨¨ 〈pT 〉NchÄNch.

Œ�„…‹œ

Œμ´É¥-± ·²μ¢¸± Ö ³μ¤¥²Ó [2,3] μ¸´μ¢ ´  ´  ¶ ·Éμ´´μ° ± ·É¨´¥ ´Ê±²μ´-
´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö. ‚ ¤ ´´μ° ³μ¤¥²¨ ÊÎ¨ÉÒ¢ ¥É¸Ö ¸μÌ· ´¥´¨¥ Ô´¥·£¨¨ ¨
³μ³¥´É  ¨³¶Ê²Ó¸  ¢ ´ Î ²Ó´μ³ ¸μ¸ÉμÖ´¨¨ ¨ ¨¸¶μ²Ó§Ê¥É¸Ö ¤¨¶μ²Ó´Ò° ¶μ¤-
Ìμ¤ [4,5] ¤²Ö μ¶¨¸ ´¨Ö Ô²¥³¥´É ·´ÒÌ ¶ ·Éμ´´ÒÌ ¸Éμ²±´μ¢¥´¨°. Œ´μ¦¥¸É¢¥´-
´μ¸ÉÓ ¨ ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ·μ¦¤ ÕÐ¨Ì¸Ö Î ¸É¨Í ¢ÒÎ¨¸²ÖÕÉ¸Ö ¢ · ³± Ì
³μ¤¥²¨ Í¢¥É´ÒÌ ¸É·Ê´, ´ ÉÖ£¨¢ ÕÐ¨Ì¸Ö ³¥¦¤Ê ¶ ·Éμ´ ³¨ ¸´ ·Ö¤  ¨ ³¨Ï¥´¨.
‚§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ¸É·Ê´ ³¨ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·¥¤¶¨¸ -
´¨Ö³¨ ³μ¤¥²¨ ¸²¨Ö´¨Ö ¸É·Ê´ [6, 7], ¸μ£² ¸´μ ±μÉμ·μ° ¸·¥¤´ÖÖ ³´μ¦¥¸É¢¥´-
´μ¸ÉÓ μ ¨ ¸·¥¤´¨° ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ pT Î ¸É¨Í, ·μ¦¤ ÕÐ¨Ì¸Ö ¨§ ±² ¸É¥· 
k ¶¥·¥±·Ò¢Ï¨Ì¸Ö ¸É·Ê´, ¢Ò· ¦ ÕÉ¸Ö Î¥·¥§ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¢¥²¨Î¨´Ò ¤²Ö
μ¤´μ° ¸É·Ê´Ò (μ1, pT1 ) ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

μ =
√

kμ1, pT = 4
√

kpT1 . (1)

„²Ö ·¥ ²¨§ Í¨¨ ³μ¤¥²¨ ¸²¨Ö´¨Ö ¸É·Ê´ ³Ò ¶·¨³¥´Ö²¨ ¤¨¸±·¥É´Ò° ¶μ¤-
Ìμ¤ [8], ¢ ±μÉμ·μ³ ¨¸¶μ²Ó§Ê¥É¸Ö ·¥Ï¥É±  ¸ ¶²μÐ ¤ÓÕ ÖÎ¥°±¨, · ¢´μ° ¶μ¶¥-
·¥Î´μ° ¶²μÐ ¤¨ ¸É·Ê´Ò πr2

str. ‘É·Ê´Ò ¸Î¨É ÕÉ¸Ö ¸²¨¢Ï¨³¨¸Ö, ¥¸²¨ ¨Ì Í¥´-
É·Ò ¢ ¶μ¶¥·¥Î´μ° ¶²μ¸±μ¸É¨ ²¥¦ É ¢ μ¤´μ° ¨ Éμ° ¦¥ ÖÎ¥°±¥. ‘Éμ¨É μÉ³¥É¨ÉÓ,
ÎÉμ ¢¥²¨Î¨´  rstr (¶μ¶¥·¥Î´Ò° · ¤¨Ê¸ ¸É·Ê´Ò) Ì · ±É¥·¨§Ê¥É ¨´É¥´¸¨¢´μ¸ÉÓ
¢§ ¨³μ¤¥°¸É¢¨Ö ³¥¦¤Ê ¸É·Ê´ ³¨ ¨ ¢ ¶·¥¤¥²Ó´μ³ ¸²ÊÎ ¥ rstr = 0 ¸²¨Ö´¨¥
¸É·Ê´ μÉ¸ÊÉ¸É¢Ê¥É. ‚ ³μ¤¥²¨ ¶·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ³´μ¦¥¸É¢¥´´μ¸ÉÓ ·μ¦¤ -
ÕÐ¨Ì¸Ö Î ¸É¨Í μÉ μ¤´μ° ¸É·Ê´Ò (¨²¨ ±² ¸É¥·  ¨§ ¸²¨¢Ï¨Ì¸Ö ¸É·Ê´) ¨³¥¥É
· ¸¶·¥¤¥²¥´¨¥ �Ê ¸¸μ´ ,   ¤²Ö ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¨¸¶μ²Ó§Ê¥É¸Ö £ Ê¸¸μ¢μ
· ¸¶·¥¤¥²¥´¨¥.

„²Ö Éμ£μ ÎÉμ¡Ò μ¡¥¸¶¥Î¨ÉÓ ¶· ¢¨²Ó´μ¥ μ¶¨¸ ´¨¥ ¸¶¥±É·  ¶μ¶¥·¥Î´ÒÌ
¨³¶Ê²Ó¸μ¢, ¢ ³μ¤¥²¨ É ±¦¥ ÊÎ¨ÉÒ¢ ¥É¸Ö ¦¥¸É±μ¸ÉÓ Ô²¥³¥´É ·´ÒÌ ¸Éμ²±´μ¢¥-
´¨° [9,10]. � ¨³¥´´μ ¸Î¨É ¥É¸Ö, ÎÉμ ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸, ±μÉμ·Ò° ¶·¨μ¡·¥-
É ÕÉ ¸É·Ê´Ò ¢ ·¥§Ê²ÓÉ É¥ ¸Éμ²±´μ¢¥´¨Ö ¤¢ÊÌ ¤¨¶μ²¥°, μ¡· É´μ ¶·μ¶μ·Í¨μ´ -
²¥´ ¶μ¶¥·¥Î´μ³Ê · §³¥·Ê ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì ¤¨¶μ²¥°:

di = |r1 − r2|, d′i = |r′1 − r′2|. (2)
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Š¢ ¤· É ¸·¥¤´¥£μ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  Î ¸É¨Í ¨³¥¥É ¢¨¤ ¸Ê³³Ò ¢±² ¤μ¢
μÉ μ¡μ¨Ì ±· ¥¢ ¸É·Ê´Ò ¶²Õ¸ ¤μ¶μ²´¨É¥²Ó´Ò° ¶μ¸ÉμÖ´´Ò° Î²¥´ p0, ¸μμÉ¢¥É-
¸É¢ÊÕÐ¨° ¢´ÊÉ·¥´´¥³Ê ¶μ¶¥·¥Î´μ³Ê ¨³¶Ê²Ó¸Ê ¸É·Ê´Ò:

p2
T1

=
1
d2

i

+
1

d′2i
+ p2

0. (3)

‘ ÊÎ¥Éμ³ ¸²¨Ö´¨Ö ¸É·Ê´ ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ μÉ ±² ¸É¥·  k ¸²¨¢Ï¨Ì¸Ö

¸É·Ê´ ¨³¥¥É ¢¨¤ p4
T =

k∑

i=1

p4
T1i

, £¤¥ p2
T1i

=
1
d2

i

+
1

d′2i
+ p2

0.

� · ³¥É·Ò ´ ¸ÉμÖÐ¥° ³μ¤¥²¨ μ£· ´¨Î¥´Ò ¤ ´´Ò³¨ ¶μ ´¥Ê¶·Ê£μ³Ê ¸¥Î¥-
´¨Õ ¨ ³´μ¦¥¸É¢¥´´μ¸É¨ ¢ pp-, pÄPb- ¨ PbÄPb-¸Éμ²±´μ¢¥´¨ÖÌ [2, 3]. „²Ö ¢ -
·¨ ´É  ³μ¤¥²¨ ¸μ ¸²¨Ö´¨¥³ ¸É·Ê´ ³Ò ¨¸¶μ²Ó§μ¢ ²¨ §´ Î¥´¨¥ · ¤¨Ê¸  ¸É·Ê´Ò
rstr = 0,2 Ë³. ‚´ÊÉ·¥´´¨° ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ ¸É·Ê´Ò ³Ò ¶·¨´Ö²¨ · ¢´Ò³
p0 = 0,2 ƒÔ‚/c. „ ´´Ò¥ §´ Î¥´¨Ö μ¡¥¸¶¥Î¨¢ ÕÉ Ìμ·μÏ¥¥ μ¶¨¸ ´¨¥ · ¸¶·¥¤¥-
²¥´¨Ö ¶μ ¶μ¶¥·¥Î´μ³Ê ¨³¶Ê²Ó¸Ê,   É ±¦¥ Ë ±Éμ·  Ö¤¥·´μ° ³μ¤¨Ë¨± Í¨¨ ¶·¨
Ô´¥·£¨ÖÌ 	�Š [11].

�…‡“‹œ’�’›

�  ·¨¸. 1 ¶μ± § ´  ±μ··¥²ÖÍ¨μ´´ Ö ËÊ´±Í¨Ö 〈pT 〉NchÄNch ¢ pp-¸Éμ²±´μ-
¢¥´¨ÖÌ ¤²Ö § ·Ö¦¥´´ÒÌ Î ¸É¨Í, ¶μ¶ ¤ ÕÐ¨Ì ¢ ¶¸¥¢¤μ¡Ò¸É·μÉ´Ò° ¨´É¥·¢ ²
|η| < 0,3 ¨ ¨³¥ÕÐ¨Ì ¶μ¶¥·¥Î´Ò° ¨³¶Ê²Ó¸ μÉ 0,15 ¤μ 10 ƒÔ‚/c.

‘· ¢´¥´¨¥ · ¸¸Î¨É ´´ÒÌ ¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¶μ± §Ò¢ ¥É, ÎÉμ
´¥¤μ¸É ÉμÎ´μ ÊÎ¨ÉÒ¢ ÉÓ ¸²¨Ö´¨¥ ¸É·Ê´ ¨ ¦¥¸É±μ¸ÉÓ Ô²¥³¥´É ·´ÒÌ ¸Éμ²±´μ-
¢¥´¨° ¶μ μÉ¤¥²Ó´μ¸É¨, ÎÉμ¡Ò μ¶¨¸ ÉÓ Ô±¸¶¥·¨³¥´É ²Ó´μ ¶μ²ÊÎ¥´´Ò¥ ±μ··¥-
²ÖÍ¨¨ ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ.

‚ ¸²ÊÎ ¥ μÉ¸ÊÉ¸É¢¨Ö ¸²¨Ö´¨Ö ¸É·Ê´ (±μ£¤  ±μ··¥²ÖÍ¨Ö 〈pT 〉NchÄNch ¢Ò-
§¢ ´  Éμ²Ó±μ ÊÎ¥Éμ³ ¦¥¸É±μ¸É¨ Ô²¥³¥´É ·´ÒÌ ¸Éμ²±´μ¢¥´¨°) ¶μ¶¥·¥Î´Ò° ¨³-
¶Ê²Ó¸ ¸² ¡μ § ¢¨¸¨É μÉ ³´μ¦¥¸É¢¥´´μ¸É¨ (´ ±²μ´ ±μ··¥²ÖÍ¨μ´´μ° ËÊ´±Í¨¨
¡²¨§μ± ± ´Ê²Õ). ‚±²ÕÎ¥´¨¥ ¸²¨Ö´¨Ö ¸É·Ê´ ³Ê²ÓÉ¨¶²¨± É¨¢´Ò³ μ¡· §μ³ Ê¸¨-
²¨¢ ¥É ÔÉÊ 〈pT 〉NchÄNch-±μ··¥²ÖÍ¨Õ, ÎÉμ ¶·¨¢μ¤¨É ± ¶· ¢¨²Ó´μ³Ê μ¶¨¸ ´¨Õ
Ô±¸¶¥·¨³¥´É .

‘Éμ¨É μÉ³¥É¨ÉÓ, ÎÉμ ·¥§Ê²ÓÉ ÉÒ ¢ ·¨ ´É  ³μ¤¥²¨ ¡¥§ ¸²¨Ö´¨Ö ¸É·Ê´, ÊÎ¨-
ÉÒ¢ ÕÐ¥£μ Éμ²Ó±μ ¦¥¸É±μ¸ÉÓ ¸Éμ²±´μ¢¥´¨°, ¶· ±É¨Î¥¸±¨ ¸μ¢¶ ¤ ÕÉ ¸ ³μ´É¥-
± ·²μ¢¸±¨³ £¥´¥· Éμ·μ³ PYTHIA 8 [12], ¢ ±μÉμ·μ³ ¢Ò±²ÕÎ¥´ ÔËË¥±É ¶¥·¥¸μ-
¥¤¨´¥´¨Ö Í¢¥É  (color reconnection, CR [13]). ’ ±¨³ μ¡· §μ³, ³μ¦´μ ¶·¥¤¶μ-
²μ¦¨ÉÓ, ÎÉμ ³μ¤¥²Ó ¸²¨Ö´¨Ö ¸É·Ê´ ¨ ÔËË¥±É ¶¥·¥¸μ¥¤¨´¥´¨Ö Í¢¥É  ¢ ³μ¤¥²¨
PYTHIA 8 μ¶¨¸Ò¢ ÕÉ ¸ · §´ÒÌ ¸Éμ·μ´ μ¤´μ ¨ Éμ ¦¥ Ë¨§¨Î¥¸±μ¥ Ö¢²¥´¨¥, ¶·¨-
¢μ¤ÖÐ¥¥ ± ¶·μÖ¢²¥´¨Õ ±μ²²¥±É¨¢´μ¸É¨ ¢ ¶·μÉμ´-¶·μÉμ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ.
‘¢μ°¸É¢  ¤ ´´μ£μ Ö¢²¥´¨Ö ¢ ¶·μÉμ´-Ö¤¥·´ÒÌ ¨ Ö¤·μ-Ö¤¥·´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ
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�¨¸. 1. Šμ··¥²ÖÍ¨Ö ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ pp-¸Éμ²±-
´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨ 7 ’Ô‚. �·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ³μ´É¥-± ·²μ¢¸±μ° ³μ¤¥²¨
¸ ÊÎ¥Éμ³ ¸²¨Ö´¨Ö ¸É·Ê´ (ÏÉ·¨Ìμ¢ Ö ²¨´¨Ö), ¦¥¸É±μ¸É¨ Ô²¥³¥´É ·´ÒÌ ¸μÊ¤ ·¥´¨°
(¶Ê´±É¨·´ Ö),   É ±¦¥ ¸ μ¤´μ¢·¥³¥´´Ò³ ÊÎ¥Éμ³ ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ (¸¶²μÏ´ Ö). � ¸-
Î¥ÉÒ ¸· ¢´¨¢ ÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ (±·¥¸É¨±¨) ¨ ³μ¤¥²ÓÕ PYTHIA 8
¡¥§ ÊÎ¥É  ÔËË¥±É  ¶¥·¥¸μ¥¤¨´¥´¨Ö Í¢¥É  [1] (·μ³¡Ò)

³μ£ÊÉ ¡ÒÉÓ μ¶¨¸ ´Ò Éμ²Ó±μ ´  Ö§Ò±¥ ¸²¨Ö´¨Ö ¸É·Ê´ ¢¢¨¤Ê Éμ£μ, ÎÉμ ³μ¤¥²Ó
PYTHIA ´¥ ¶·¨³¥´¨³  ± ¢§ ¨³μ¤¥°¸É¢¨Ö³ ¸ Ö¤· ³¨.

�  ·¨¸. 2 ¶μ± § ´  ±μ··¥²ÖÍ¨μ´´ Ö ËÊ´±Í¨Ö ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó-
¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ ¶·μÉμ´-Ö¤¥·´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨
5,02 ’Ô‚. Š¨´¥³ É¨Î¥¸±¨¥ ±·¨É¥·¨¨ μÉ¡μ·  Î ¸É¨Í É ±¨¥ ¦¥, ± ± ¨ ¤²Ö
pp-¸Éμ²±´μ¢¥´¨°. ‚ Í¥²μ³ ¶μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ  ´ ²μ£¨Î´Ò ¸²ÊÎ Õ
pp-· ¸¸¥Ö´¨Ö. —Éμ¡Ò μ¶¨¸ ÉÓ ±μ··¥²ÖÍ¨Õ ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³
¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ ¸Éμ²±´μ¢¥´¨ÖÌ ¶·μÉμ´Ä¸¢¨´¥Í, ¸²¥¤Ê¥É ÊÎ¨ÉÒ¢ ÉÓ ´¥
Éμ²Ó±μ ¦¥¸É±μ¸ÉÓ Ô²¥³¥´É ·´ÒÌ ¶·μÍ¥¸¸μ¢, ´μ ¨ ¸²¨Ö´¨¥ ¸É·Ê´. �·¨ ÔÉμ³
¤μ¸É¨£ ¥É¸Ö Ìμ·μÏ¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ¨ μ¡  ÔÉ¨Ì
ÔËË¥±É  ¤ ÕÉ ¸μ¶μ¸É ¢¨³Ò° ¢±² ¤ ¢ μ¡ÐÊÕ ±μ··¥²ÖÍ¨μ´´ÊÕ ËÊ´±Í¨Õ.

�  ·¨¸. 3 ¶μ± § ´  ±μ··¥²ÖÍ¨μ´´ Ö ËÊ´±Í¨Ö ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó-
¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ PbÄPb-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨ 2,76 ’Ô‚. ‚ ³μ-
¤¥²Ó´ÒÌ · ¸Î¥É Ì ´ ¡²Õ¤ ¥É¸Ö ·μ¸É ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¡μ²¥¥ ¸¨²Ó´Ò°,
Î¥³ ¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ. ’ ±¨³ μ¡· §μ³, μ¶¨¸ ´¨¥ 〈pT 〉NchÄNch

¤μ¸É¨£ ¥É¸Ö Éμ²Ó±μ ´  ± Î¥¸É¢¥´´μ³ Ê·μ¢´¥. �μ ´ Ï¥³Ê ³´¥´¨Õ, ¶·¨Î¨´ 
· ¸Ìμ¦¤¥´¨Ö ±·μ¥É¸Ö ¢ Éμ³, ÎÉμ ¢ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨Ì Ö¤·μ-Ö¤¥·´ÒÌ ¸Éμ²±-
´μ¢¥´¨ÖÌ ´ Î¨´ ¥É ¨£· ÉÓ §´ Î¨É¥²Ó´ÊÕ ·μ²Ó ÔËË¥±É ¶μÉ¥·¨ ¶ ·Éμ´ ³¨
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�¨¸. 2. Šμ··¥²ÖÍ¨Ö ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ pÄPb-
¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨ 5,02 ’Ô‚. �μ± § ´Ò ·¥§Ê²ÓÉ ÉÒ ³μ¤¥²¨ ¸ ÊÎ¥Éμ³
(¸¶²μÏ´ Ö ²¨´¨Ö) ¨ ¡¥§ ÊÎ¥É  (ÏÉ·¨Ìμ¢ Ö) ¸²¨Ö´¨Ö ¸É·Ê´, Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´-
´Ò¥ [1] (ÉμÎ±¨)

�¨¸. 3. Šμ··¥²ÖÍ¨Ö ³¥¦¤Ê ¶μ¶¥·¥Î´Ò³ ¨³¶Ê²Ó¸μ³ ¨ ³´μ¦¥¸É¢¥´´μ¸ÉÓÕ ¢ PbÄPb-
¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨¨ 2,76 ’Ô‚. ‘· ¢´¥´¨¥ ·¥§Ê²ÓÉ Éμ¢ ³μ¤¥²¨ (¸¶²μÏ´ Ö ²¨-
´¨Ö) ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ [1] (ÉμÎ±¨)
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Î ¸É¨ Ô´¥·£¨¨ ¶·¨ ¶·μÌμ¦¤¥´¨¨ ¸±¢μ§Ó ¸¨²Ó´μ¢§ ¨³μ¤¥°¸É¢ÊÕÐÊÕ ¸·¥¤Ê
(parton energy loss) [14]. �·¨ ÔÉμ³ ¢¢¨¤Ê Éμ£μ, ÎÉμ ¤ ¦¥ ¢ ¶¥·¨Ë¥·¨Î¥¸±¨Ì
PbÄPb-¸μÊ¤ ·¥´¨ÖÌ ¶²μÐ ¤Ó ¶¥·¥±·ÒÉ¨Ö Ö¤¥· §´ Î¨É¥²Ó´μ ¡μ²ÓÏ¥, Î¥³ μ¡-
² ¸ÉÓ pp- ¨ pÄPb-¢§ ¨³μ¤¥°¸É¢¨°, ¸·¥¤´¥¥ · ¸¸ÉμÖ´¨¥, ±μÉμ·μ¥ ´¥μ¡Ìμ¤¨³μ
¶·¥μ¤μ²¥ÉÓ ¶ ·Éμ´Ê, ÎÉμ¡Ò ¶μ±¨´ÊÉÓ ¸·¥¤Ê, Ö¢²Ö¥É¸Ö ¤μ¸É ÉμÎ´μ ¡μ²ÓÏ¨³ ¨
¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¶μÉ¥·¨ ´ ¤μ ÊÎ¨ÉÒ¢ ÉÓ ¶·¨ · ¸Î¥É¥ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸ .
Š ± ¶μ± § ´μ ¢ · ¡μÉ Ì [15Ä17], Ö¢´Ò° ÊÎ¥É ÔÉμ£μ ³¥Ì ´¨§³  ¸μ¢³¥¸É´μ ¸μ
¸²¨Ö´¨¥³ ¸É·Ê´ ¶μ§¢μ²Ö¥É Ê¸¶¥Ï´μ μ¶¨¸ ÉÓ ±μÔËË¨Í¨¥´ÉÒ ±μ²²¥±É¨¢´μ£μ
¶μÉμ±  ¨  §¨³ÊÉ ²Ó´Ò¥ ±μ··¥²ÖÍ¨¨.

‚›‚�„›

�·¨ ¸· ¢´¥´¨¨ ¶μ²ÊÎ¥´´ÒÌ ¢ ¤ ´´μ° · ¡μÉ¥ ·¥§Ê²ÓÉ Éμ¢ ¸ Ô±¸¶¥·¨³¥´-
É ²Ó´Ò³¨ ¤ ´´Ò³¨ ³μ¦´μ ¸¤¥² ÉÓ ¸²¥¤ÊÕÐ¨¥ ¢Ò¢μ¤Ò.

1. �¤´μ¢·¥³¥´´Ò° ÊÎ¥É ¸²¨Ö´¨Ö ¸É·Ê´ ¨ ¦¥¸É±μ¸É¨ Ô²¥³¥´É ·´ÒÌ ¸Éμ²±-
´μ¢¥´¨° ¶μ§¢μ²Ö¥É Ê¸¶¥Ï´μ μ¶¨¸ ÉÓ 〈pT 〉NchÄNch-±μ··¥²ÖÍ¨Õ ¢ pp- ¨ pÄPb-
¸Éμ²±´μ¢¥´¨ÖÌ, ¶·¨Î¥³ μ¡  ÔËË¥±É  ¤ ÕÉ ¸μ¶μ¸É ¢¨³Ò° ¢±² ¤. Œ¥Ì ´¨§³
¸²¨Ö´¨Ö ¸É·Ê´ ¨£· ¥É ·μ²Ó,  ´ ²μ£¨Î´ÊÕ ¶·μÍ¥¸¸Ê ¶¥·¥¸μ¥¤¨´¥´¨Ö Í¢¥É  ¢
¶·μÉμ´-¶·μÉμ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ.

2. ‚ Ö¤·μ-Ö¤¥·´ÒÌ ¸μÊ¤ ·¥´¨ÖÌ ¢ ±μ··¥²ÖÍ¨μ´´ÊÕ ËÊ´±Í¨Õ 〈pT 〉NchÄNch

´ Î¨´ ¥É ¤ ¢ ÉÓ §´ Î¨É¥²Ó´Ò° ¢±² ¤ ÔËË¥±É ¶μÉ¥·¨ Ô´¥·£¨¨ ¶ ·Éμ´μ¢ ¶·¨
¶·μÌμ¦¤¥´¨¨ £μ·ÖÎ¥° ¸·¥¤Ò, ±μÉμ·Ò° ´¥ ÊÎÉ¥´ ¢ ´ ¸ÉμÖÐ¥° ³μ¤¥²¨.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ Œ¨´¨¸É¥·¸É¢  μ¡· §μ¢ ´¨Ö ¨ ´ Ê-
±¨ (¸μ£² Ï¥´¨¥ º14.610.21.0003) ¨ ‘�¡ƒ“ (£· ´ÉÒ º11.38.242.2015
¨ º11.42.995.2016).
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