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‘μ§¤ ´¨¥ ¨ É¥¸É¨·μ¢ ´¨¥ ± ³¥· ¤²Ö ¤¥É¥±Éμ·  TRD ALICE ¢ ‹‚
 �ˆŸˆ

	·¥¤¸É ¢²¥´ ¸É ÉÊ¸ · ¡μÉ ¶μ ¸μ§¤ ´¨Õ ¨ É¥¸É¨·μ¢ ´¨Õ ± ³¥· ¢ ‹‚
 �ˆŸˆ
¤²Ö ±·Ê¶´¥°Ï¥£μ ¢ ³¨·¥ ¤¥É¥±Éμ·  ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö ALICE TRD. ƒ² ¢´μ°
§ ¤ Î¥° ¤¥É¥±Éμ·  (TRD) Ö¢²Ö¥É¸Ö ¨¤¥´É¨Ë¨± Í¨Ö Ô²¥±É·μ´μ¢ ¸·¥¤¨ ¡μ²ÓÏμ£μ
Ëμ´  ¶¨μ´μ¢. TRD ¸μ¸Éμ¨É ¨§ 540 ± ³¥· ¸ μ¡Ð¥° ÎÊ¢¸É¢¨É¥²Ó´μ° ¶²μÐ ¤ÓÕ
∼ 750 ³2. Š ¦¤ Ö ± ³¥·  ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¤·¥°Ëμ¢Ò° ¨ Ê¸¨²¨É¥²Ó´Ò° ¶·μ³¥-
¦ÊÉ±¨,   É ±¦¥ · ¤¨ Éμ·. 100 TRD-± ³¥· ¡Ê¤¥É ¨§£μÉμ¢²¥´μ ¢ ‹‚
 �ˆŸˆ.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° ¨³. ‚.ˆ. ‚¥±¸²¥·  ¨
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Zanevsky Yu.V. et al. P13-2006-168
Construction and Testing of the ALICE TRD Chambers at LHE JINR

The current status of construction and testing of Transition Radiation Detectors
for ALICE at LHE JINR is presented. The main purpose of this detector (TRD) is
electron identiˇcation at intensive pion background. The whole ALICE TRD sysstem
is comprised of 540 wire chambers of total sensitive area ∼ 750 m2. Each chamber
consists of drift and amplifying gaps and a radiator. 100 such TRD chambers will
be constructed at LHE JINR.

The investigation has been performed at the Veksler and Baldin Laboratory of
High Energies, JINR.
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±¸¶¥·¨³¥´É ALICE ¶μ¸¢ÖÐ¥´ ¨§ÊÎ¥´¨Õ ¸¨²Ó´μ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¥° ³ -
É¥·¨¨ ¨ ±¢ ·±-£²Õμ´´μ° ¶² §³Ò ¢ ´Ê±²μ´-´Ê±²μ´´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨ÖÌ ´ 
´μ¢μ³  ¤·μ´μ³ ±μ²² °¤¥·¥ LHC ¢ –…�� [1]. „¥É¥±Éμ· ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥-
´¨Ö (TRD) ¸ÊÐ¥¸É¢¥´´μ · ¸Ï¨·Ö¥É ¢μ§³μ¦´μ¸É¨ Ê¸É ´μ¢±¨ ALICE. ƒ² ¢´μ°
§ ¤ Î¥° TRD Ö¢²Ö¥É¸Ö ¨¤¥´É¨Ë¨± Í¨Ö Ô²¥±É·μ´μ¢ c ¢Ò¸μ±μ° ÔËË¥±É¨¢´μ¸ÉÓÕ
¨ ¢Ò· ¡μÉ±  É·¨££¥·´μ£μ ¸¨£´ ²  ¤²Ö Ô²¥±É·μ´μ¢ ¸ ¡μ²ÓÏ¨³ ¶μ¶¥·¥Î´Ò³ ¨³-
¶Ê²Ó¸μ³ [2]. TRD-¤¥É¥±Éμ· ¸μ¸Éμ¨É ¨§ 540 ¨´¤¨¢¨¤Ê ²Ó´ÒÌ ¶·μ¢μ²μÎ´ÒÌ
± ³¥· (12 É¨¶μ¢ · §³¥·μ¢). 	μ²´ Ö  ±É¨¢´ Ö ¶²μÐ ¤Ó TRD-¤¥É¥±Éμ·  ¸μ-
¸É ¢²Ö¥É 736 ³2. ‘Ê³³ ·´μ¥ ±μ²¨Î¥¸É¢μ Ô²¥±É·μ´´ÒÌ ± ´ ²μ¢ ·¥£¨¸É· Í¨¨
μ±μ²μ 1,2 ³²´ [3].

Š ¦¤ Ö ± ³¥·  Ö¢²Ö¥É¸Ö ¤¥É¥±Éμ·μ³ ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö. 	μ¶¥·¥Î´μ¥
¸¥Î¥´¨¥ ± ³¥·Ò ¶·¥¤¸É ¢²¥´μ ´  ·¨¸. 1. Š ³¥·  ¨³¥¥É · ¤¨ Éμ· Éμ²Ð¨´μ° 48
³³, ¤·¥°Ëμ¢Ò° ¶·μ³¥¦ÊÉμ± ¤²¨´μ° 30 ³³ ¨ 7-³³ ¶·μ³¥¦ÊÉμ± £ §μ¢μ£μ Ê¸¨²¥-
´¨Ö. „²Ö  ´μ¤´μ° ¶²μ¸±μ¸É¨ ¨¸¶μ²Ó§Ê¥É¸Ö §μ²μÎ¥´ Ö ¢μ²ÓË· ³μ¢ Ö ¶·μ¢μ²μ± 
¤¨ ³¥É·μ³ 20 ³±³. ˜ £  ´μ¤´ÒÌ ¶·μ¢μ²μ± ¸μ¸É ¢²Ö¥É 5 ³³. Š Éμ¤´ Ö ¶·μ-

�¨¸. 1. ‘Ì¥³ É¨Î´Ò° ¢¨¤ TRD-± ³¥·Ò
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¢μ²μÎ´ Ö ¶²μ¸±μ¸ÉÓ, · §¤¥²ÖÕÐ Ö μ¡² ¸ÉÓ ¤·¥°Ë  ¨ §μ´Ê £ §μ¢μ£μ Ê¸¨²¥´¨Ö,
´ ³μÉ ´  Cu-Be ¶·μ¢μ²μ±μ° ¤¨ ³¥É·μ³ 75 ³±³ ¸ Ï £μ³ 2,5 ³³. � ¢¥¤¥´´Ò°
§ ·Ö¤ ¸Î¨ÉÒ¢ ¥É¸Ö ¸ ¶Ô¤μ¢μ° ± Éμ¤´μ° ¶²μ¸±μ¸É¨, ±μÉμ· Ö ´ Ìμ¤¨É¸Ö ¶μ¤ ´Ê-
²¥¢Ò³ ¶μÉ¥´Í¨ ²μ³ É ± ¦¥, ± ± ¨ ¶·μ¢μ²μÎ´ Ö ± Éμ¤´ Ö ¶²μ¸±μ¸ÉÓ. 	Ô¤Ò
¨³¥ÕÉ ¶·Ö³μÊ£μ²Ó´ÊÕ Ëμ·³Ê ¸μ ¸·¥¤´¨³¨ · §³¥· ³¨ 7,25×87,5 ³³.

ˆ§£μÉμ¢²¥´¨¥ ± ³¥· ´ Î ²μ¸Ó ¢ 2005 £. ¢ �ˆŸˆ, Ê´¨¢¥·¸¨É¥É Ì ƒ¥°¤¥²Ó-
¡¥·£  ¨ ”· ´±ËÊ·É , GSI („ ·³ÏÉ ¤É) ¨ NIPNE (�ÊÌ ·¥¸É). „²Ö ¸μ§¤ ´¨Ö
¨ É¥¸É¨·μ¢ ´¨Ö TRD-± ³¥· ¢ ‹ ¡μ· Éμ·¨¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° �ˆŸˆ ¶μ¤£μ-
Éμ¢²¥´Ò ¨ μ¸´ Ð¥´Ò ¸μ¢·¥³¥´´Ò³ É¥Ì´μ²μ£¨Î¥¸±¨³ μ¡μ·Ê¤μ¢ ´¨¥³ ´μ¢Ò¥
¶μ³¥Ð¥´¨Ö, ¢±²ÕÎ Ö ®Î¨¸ÉÒ¥¯ ±μ³´ ÉÒ μ¡Ð¥° ¶²μÐ ¤ÓÕ 120 ³2, ¢ ±μÉμ·ÒÌ
¢¥¤ÊÉ¸Ö · ¡μÉÒ ¶μ ¨§£μÉμ¢²¥´¨Õ ¨ É¥¸É¨·μ¢ ´¨Õ ± ³¥· Ï¥¸É¨ É¨¶μ¢ · §³¥·μ¢
¸ ÎÊ¢¸É¢¨É¥²Ó´μ° ¶²μÐ ¤ÓÕ μ±μ²μ 1 ³2 (¢¸¥£μ 103 ± ³¥·Ò). „²Ö ¸μ±· Ð¥´¨Ö
¢·¥³¥´¨ ¨§£μÉμ¢²¥´¨Ö ± ³¥· · ¡μÉ  · §¤¥²¥´  ´  É·¨ ¶ · ²²¥²Ó´ÒÌ ÔÉ ¶ :

 ) ¸±²¥°±  ± ·± ¸  ± ³¥·Ò (¸ · ¤¨ Éμ·μ³) ¨ ¸±²¥°±  ¶Ô¤μ¢μ° ¶ ´¥²¨;
¡) ´ ³μÉ±  ¨ ¶¥·¥´μ¸ ± Éμ¤´ÒÌ ¨  ´μ¤´ÒÌ ¶·μ¢μ²μ±;
¢) ¸¡μ·±  ± ³¥·Ò ¨ É¥¸É¨·μ¢ ´¨¥.
‘±²¥°±  ± ·± ¸μ¢ ± ³¥· ¶·μ¨§¢μ¤¨É¸Ö ´  ¤¢ÊÌ ¶·¥Í¨§¨μ´´ÒÌ ¸¡μ·μÎ´ÒÌ

¸Éμ² Ì ¸ ¶²μ¸±μ¸É´μ¸ÉÓÕ ²ÊÎÏ¥ 30 ³±³. � ¡μ· ÉμÎ´ÒÌ μÉ¢¥·¸É¨° ´  ÔÉ¨Ì
¸Éμ² Ì ¶μ§¢μ²Ö¥É ¸μ¡· ÉÓ ¨ ¸±²¥¨ÉÓ ± ·± ¸ ¤²Ö ± ³¥·Ò ²Õ¡μ£μ É¨¶  · §³¥· .
‘±²¥°±  ¶Ô¤μ¢μ° ¶ ´¥²¨ ¤¥² ¥É¸Ö ´  ¢ ±ÊÊ³´μ³ ¸Éμ²¥, ±μÉμ·Ò° É ±¦¥ μ¡¥¸-
¶¥Î¨¢ ¥É ¶²μ¸±μ¸É´μ¸ÉÓ ²ÊÎÏ¥ 30 ³±³.

	¥·¥´μ¸ ¶·μ¢μ²μÎ´ÒÌ ¶²μ¸±μ¸É¥° ´  ± ·± ¸ ± ³¥·Ò ¶·μ¢μ¤¨É¸Ö ¢ ®Î¨-
¸ÉÒÌ¯ ¶μ³¥Ð¥´¨ÖÌ, ±μÉμ·Ò¥ μ¡μ·Ê¤μ¢ ´Ò ±²¨³ É¨Î¥¸±μ° ¸¨¸É¥³μ°, ¶μ§¢μ²Ö-
ÕÐ¥° ¶μ¤¤¥·¦¨¢ ÉÓ ¶μ¸ÉμÖ´´ÊÕ É¥³¶¥· ÉÊ·Ê ∼ 24◦C ¨ ¢² ¦´μ¸ÉÓ ´¥ ¡μ²¥¥
35 %. „²Ö ± ¦¤μ° ± ³¥·Ò £μÉμ¢ÖÉ¸Ö ¤¢¥ ¶·μ¢μ²μÎ´Ò¥ ¶²μ¸±μ¸É¨ ( ´μ¤´ Ö ¨
± Éμ¤´ Ö) ´  Ê¶· ¢²Ö¥³μ³ ±μ³¶ÓÕÉ¥·μ³ ´ ³μÉμÎ´μ³ ¸É ´±¥, ±μÉμ·Ò° ¶μ§¢μ-
²Ö¥É ¤¥² ÉÓ ´ ³μÉ±Ê ¶·μ¢μ²μ±¨ ¸ · §´Ò³ ´ ÉÖ¦¥´¨¥³ ¨ Ï £μ³. � ¤ ± ¦¤Ò³
· ¡μÎ¨³ ³¥¸Éμ³, £¤¥ ¶·μ¢μ²μÎ´Ò¥ ¶²μ¸±μ¸É¨ ¶¥·¥´μ¸ÖÉ¸Ö ´  ± ·± ¸ ± ³¥·Ò,
Ê¸É ´μ¢²¥´Ò Ë¨²ÓÉ·Ò Éμ´±μ° μÎ¨¸É±¨ ¢μ§¤ÊÌ , μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ±² ¸¸ Î¨-
¸ÉμÉÒ ´¥ ÌÊ¦¥ 10000. 	μ²μ¦¥´¨¥ ¶·μ¢μ²μÎ´ÒÌ  ´μ¤´μ° ¨ ± Éμ¤´μ° ¶²μ¸±μ-
¸É¥° μÉ´μ¸¨É¥²Ó´μ ± ·± ¸  ± ³¥·Ò ¨ ¤·Ê£ ¤·Ê£  ±μ´É·μ²¨·Ê¥É¸Ö ¶·¨ ¶μ³μÐ¨
³¨±·μ¸±μ¶μ¢ ¸ ÉμÎ´μ¸ÉÓÕ 20 ³±³ (·¨¸. 2).

TRD-± ³¥·Ò ¸±μ´¸É·Ê¨·μ¢ ´Ò ± ± ¶μ²´μ¸ÉÓÕ ¸±²¥¥´´Ò¥ (´¥· §¡μ·´Ò¥)
³μ¤Ê²¨. 
Éμ ¶·¥¤ÑÖ¢²Ö¥É ¤μ¶μ²´¨É¥²Ó´Ò¥ ¦¥¸É±¨¥ É·¥¡μ¢ ´¨Ö ± É¥Ì´μ²μ£¨¨
¨§£μÉμ¢²¥´¨Ö ¨ É¥¸É¨·μ¢ ´¨Ö. ‚ ¶·μÍ¥¸¸¥ ¨§£μÉμ¢²¥´¨Ö ± ¦¤ Ö ± ³¥·  É¥-
¸É¨·Ê¥É¸Ö Î¥ÉÒ·¥ · § . 	¥·¢Ò° · § ¨§³¥·Ö¥É¸Ö É¥³´μ¢μ° Éμ± ´  ¢μ§¤ÊÌ¥ ¶·¨
´ ¶·Ö¦¥´¨¨ 1800 ‚ ´   ´μ¤¥ ± ³¥·Ò ´¥¶μ¸·¥¤¸É¢¥´´μ ¶μ¸²¥ ¶¥·¥´μ¸  ± -
Éμ¤´ÒÌ ¨  ´μ¤´ÒÌ ¶·μ¢μ²μ±, ÎÉμ¡Ò Ê¸É· ´¨ÉÓ (¶·¨ ´¥μ¡Ìμ¤¨³μ¸É¨) ¶²μÌμ
μ¡·¥§ ´´Ò¥ ±μ´ÍÒ ¶·μ¢μ²μ±. ‚Éμ·μ° · § ÔÉ  ¶·μÍ¥¤Ê·  ¶μ¢Éμ·Ö¥É¸Ö ¶μ¸²¥
§ ²¨¢±¨ Ô¶μ±¸¨¤´μ° ¸³μ²μ° É¥Ì´μ²μ£¨Î¥¸±¨Ì § §μ·μ¢ (¤²Ö ¶·μ¢¥·±¨ ¨§μ²Ö-
Í¨μ´´ÒÌ ¸¢μ°¸É¢ ¸³μ²Ò). 	μ¸²¥ ÔÉμ£μ ¥Ð¥ ´¥ ¸±²¥¥´´ Ö ± ³¥·  (¶Ô¤μ¢ Ö
¶ ´¥²Ó ¶·¨±²¥¥´  ²¨¶±μ° ²¥´Éμ°) É¥¸É¨·Ê¥É¸Ö ´   ¢Éμ³ É¨§¨·μ¢ ´´μ³ ¸É¥´¤¥
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�¨¸. 2. 	¥·¥´μ¸ ¶·μ¢μ²μÎ´ÒÌ ¶²μ¸±μ¸É¥° ´  ± ·± ¸Ò ± ³¥· (¢ Î¨¸ÉÒÌ ¶μ³¥Ð¥´¨ÖÌ)

�¨¸. 3. �¢Éμ³ É¨§¨·μ¢ ´´Ò° ¸É¥´¤ ¸ ·¥´É£¥´μ¢¸±μ° É·Ê¡±μ° ¤²Ö É¥¸É¨·μ¢ ´¨Ö ± ³¥·
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(·¨¸. 3). ‘É¥´¤ μ¡μ·Ê¤μ¢ ´ ·¥´É£¥´μ¢¸±μ° É·Ê¡±μ° (E =∼10 ±Ô‚), ±μÉμ· Ö
³μ¦¥É ¶¥·¥³¥Ð ÉÓ¸Ö c ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ ¢ x, y-¶²μ¸±μ¸É¨ ¨ ¶μ§¢μ²Ö¥É ¶·μ-
¸± ´¨·μ¢ ÉÓ ± ³¥·Ê ¶μ ¢¸¥° ¶²μÐ ¤¨. �¶·¥¤¥²¥´¨¥ · §¡·μ¸  ±μÔËË¨Í¨¥´É 
£ §μ¢μ£μ Ê¸¨²¥´¨Ö ¢ ¶·μÍ¥¸¸¥ ¸± ´¨·μ¢ ´¨Ö ¶μ§¢μ²Ö¥É ¢Ò¡· ÉÓ ´¥μ¡Ìμ¤¨³Ò°
¢ ·¨ ´É μ±μ´Î É¥²Ó´μ° ¸±²¥°±¨ ± ³¥·Ò, ÎÉμ¡Ò ¤μ¸É¨ÎÓ ´¥μ¤´μ·μ¤´μ¸É¨ Ê¸¨-
²¥´¨Ö ¶μ ¶²μÐ ¤¨ ´¥ ¡μ²¥¥ ± 15 %. „μ¶μ²´¨É¥²Ó´μ¥ ¸± ´¨·μ¢ ´¨¥ (¶¥·¶¥´-
¤¨±Ê²Ö·´μ ¶·μ¢μ²μ± ³  ´μ¤´μ° ¶²μ¸±μ¸É¨) ±μ²²¨³¨·μ¢ ´´Ò³ ·¥´É£¥´μ¢¸±¨³
¶ÊÎ±μ³ ¸ Ï £μ³ 1 ³³ ¶μ§¢μ²Ö¥É ¢ÒÖ¢¨ÉÓ ®¶²μÌμ¯ ¶·μ¶ Ö´´Ò¥  ´μ¤´Ò¥ ¶·μ¢μ-
²μ±¨. 	·¨ ÔÉμ³ ²μ± ²Ó´μ¥ ¨§³¥´¥´¨¥  ³¶²¨ÉÊ¤Ò ¸¨£´ ²  ¸  ´μ¤´μ° ¶²μ¸±μ¸É¨
(¡μ²¥¥ 10 %) Ê± §Ò¢ ¥É ´  ´ ²¨Î¨¥ É ±μ° ¶·μ¢μ²μ±¨, ÎÉμ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ
¨¸¶· ¢¨ÉÓ ÔÉμÉ ¤¥Ë¥±É ´  ¤ ´´μ° ¸É ¤¨¨. �¤´ ±μ ¶μ¤μ¡´μ¥ ¨§³¥´¥´¨¥ ¸¨£´ ² 
³μ¦¥É ¡ÒÉÓ ¢Ò§¢ ´μ É ±¦¥ ¤¥Ë¥±Éμ³ · ¤¨ Éμ· . „¢Ê±· É´μ¥ ¸± ´¨·μ¢ ´¨¥ ¶μ¤
Ê£²μ³ (± 15◦) ± ¶·μ¢μ²μ± ³ ¶μ§¢μ²Ö¥É μ¶·¥¤¥²¨ÉÓ ¶·¨Î¨´Ê ¨§³¥´¥´¨Ö ¸¨£-
´ ² . …¸²¨ ´¨± ±¨Ì ¤¥Ë¥±Éμ¢ ´¥ μ¡´ ·Ê¦¥´μ, ± ³¥·  ³μ¦¥É ¡ÒÉÓ ¶μ²´μ¸ÉÓÕ
¸±²¥¥´ .

‘±²¥¥´´ Ö ± ³¥·  É¥¸É¨·Ê¥É¸Ö ¥Ð¥ · §. �  ·¨¸. 4 ¶·¨¢¥¤¥´Ò § ¢¨¸¨³μ-
¸É¨ ¨§³¥·¥´´μ£μ  ´μ¤´μ£μ Éμ±  μÉ ±μμ·¤¨´ ÉÒ ¶·¨ ²¨´¥°´μ³ ¸± ´¨·μ¢ ´¨¨
± ³¥·Ò ¶¥·¶¥´¤¨±Ê²Ö·´μ  ´μ¤´Ò³ ¶·μ¢μ²μ± ³. ‘± ´¨·μ¢ ´¨¥ ¶·¨ · §´ÒÌ

�¨¸. 4. ‡ ¢¨¸¨³μ¸É¨, Ì · ±É¥·¨§ÊÕÐ¨¥ μ¤´μ·μ¤´μ¸ÉÓ ±μÔËË¨Í¨¥´É  Ê¸¨²¥´¨Ö ¶μ ¶²μ-
Ð ¤¨ ± ³¥·Ò

§´ Î¥´¨ÖÌ ±μμ·¤¨´ É ¢¤μ²Ó  ´μ¤´ÒÌ ¶·μ¢μ²μ± Ì · ±É¥·¨§Ê¥É μ¤´μ·μ¤´μ¸ÉÓ
±μÔËË¨Í¨¥´É  £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¶μ ¶²μÐ ¤¨ ± ³¥·Ò. 	·μ¢ ²Ò ¢¥²¨Î¨´Ò
 ´μ¤´μ£μ Éμ±  ¤μ ∼ 80 ´� μ¡Ê¸²μ¢²¥´Ò ±μ´¸É·Ê±É¨¢´Ò³¨ μ¸μ¡¥´´μ¸ÉÖ³¨ · -
¤¨ Éμ· , ±μÉμ·Ò° ¨³¥¥É ¤μ¶μ²´¨É¥²Ó´Ò¥ ¢´ÊÉ·¥´´¨¥ ¶¥·¥£μ·μ¤±¨ ¤²Ö Ê¢¥²¨-
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Î¥´¨Ö ¥£μ ¦¥¸É±μ¸É¨. 	μ¸±μ²Ó±Ê ¶²μÐ ¤Ó ± ³¥·Ò ¡μ²¥¥ 1 ³2, ´¥¤μ¸É ÉμÎ´ Ö
¦¥¸É±μ¸ÉÓ ¶Ô¤μ¢μ° ¶ ´¥²¨ ¶·¨¢μ¤¨É ± ¥¥ ¤¥Ëμ·³ Í¨¨ §  ¸Î¥É ¨§¡ÒÉμÎ´μ£μ
¤ ¢²¥´¨Ö £ §μ¢μ° ¸³¥¸¨ ¢´ÊÉ·¨ ± ³¥·Ò ¨ Ê³¥´ÓÏ¥´¨Õ £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¢
Í¥´É· ²Ó´μ° Î ¸É¨ ± ³¥·Ò. „μ¶μ²´¨É¥²Ó´μ ¨§³¥·Ö¥É¸Ö § ¢¨¸¨³μ¸ÉÓ £ §μ¢μ£μ
Ê¸¨²¥´¨Ö μÉ  ´μ¤´μ£μ ´ ¶·Ö¦¥´¨Ö. ‚¥²¨Î¨´  ±μÔËË¨Í¨¥´É  £ §μ¢μ£μ Ê¸¨-
²¥´¨Ö ¸μ¸É ¢²Ö¥É 10000 ¶·¨ ´ ¶·Ö¦¥´¨¨ ´   ´μ¤¥ 1600 ‚ ¨ ¤·¥°Ëμ¢μ³ ´ -
¶·Ö¦¥´¨¨ 1985 ‚ ¤²Ö ¸³¥¸¨ Ar + 30% CO2. ‚ ¦´Ò³ ¶ · ³¥É·μ³ Ö¢²Ö¥É¸Ö
£¥·³¥É¨Î´μ¸ÉÓ ± ³¥·Ò. ‚¥²¨Î¨´  £ §μ¢μ° É¥Î¨ μ¶·¥¤¥²Ö¥É¸Ö ¶ÊÉ¥³ ¨§³¥·¥´¨Ö
¸μ¤¥·¦ ´¨Ö ±¨¸²μ·μ¤  ¢ · ¡μÎ¥³ £ §¥ ¨ ¤μ²¦´  ¡ÒÉÓ ³¥´¥¥ 1 ³¡ ··²/Î.

ƒμÉμ¢Ò¥ ¨ μÉÉ¥¸É¨·μ¢ ´´Ò¥ TRD-± ³¥·Ò μÉ¶· ¢²ÖÕÉ¸Ö ¢ GSI („ ·³-
ÏÉ ¤É), £¤¥ μ´¨ ¤μ²¦´Ò ¡ÒÉÓ Ê±μ³¶²¥±Éμ¢ ´Ò Ô²¥±É·μ´¨±μ° ¸Î¨ÉÒ¢ ´¨Ö.
	μ¸²¥ É· ´¸¶μ·É¨·μ¢±¨ ± ³¥·Ò ¢´μ¢Ó ¶·μ¢¥·ÖÕÉ¸Ö ´  £¥·³¥É¨Î´μ¸ÉÓ ¨ Í¥-
²μ¸É´μ¸ÉÓ ¶·μ¢μ²μ±.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ ‹‚
 �ˆŸˆ ¨§£μÉμ¢²¥´μ 90 ± ³¥·, ¨§ ±μÉμ·ÒÌ
65 μÉ¶· ¢²¥´μ ¢ ƒ¥·³ ´¨Õ ¤²Ö ¤μ¶μ²´¨É¥²Ó´μ£μ É¥¸É¨·μ¢ ´¨Ö, ³μ´É ¦  ¢
®¸Ê¶¥·³μ¤Ê²¨¯ (¶μ 30 ± ³¥·) ¨ ¨´É¥£· Í¨¨ ¢ Ê¸É ´μ¢±Ê ALICE [4].

‚ § ±²ÕÎ¥´¨¥  ¢Éμ·Ò ¢Ò· ¦ ÕÉ £²Ê¡μ±ÊÕ ¡² £μ¤ ·´μ¸ÉÓ ƒ. �. —¥·¥³ÊÌ¨-
´μ° ¨ ˆ.�.˜³Ò·¥¢Ê §  ¸μ§¤ ´¨¥ ³ Éμ¡¥¸¶¥Î¥´¨Ö ¤²Ö ´ ³μÉμÎ´μ£μ ¸É ´± 
¨  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ ¨¸¶ÒÉ É¥²Ó´μ£μ ¸É¥´¤ , ‘. ƒ. ‘ §μ´μ¢Ê §  ¶μ³μÐÓ ¢
· ¡μÉ Ì ¶μ ¸μ§¤ ´¨Õ Î¨¸ÉÒÌ ¶μ³¥Ð¥´¨°,   É ±¦¥ ‚.�. ‡·Õ¥¢Ê §  · §· ¡μÉ±Ê
¶·¨¡μ·  ¤²Ö ¨§³¥·¥´¨Ö Ï £  ´ ³μÉ±¨ ¶·μ¢μ²μ±.

�¢Éμ·Ò É ±¦¥ ¢Ò· ¦ ÕÉ ¶·¨§´ É¥²Ó´μ¸ÉÓ ¤¨·¥±Í¨¨ �ˆŸˆ ¨ ‹‚
 § 
¶μ³μÐÓ ¢ ¸μ§¤ ´¨¨ ¨ μ¡μ·Ê¤μ¢ ´¨¨ É¥Ì´μ²μ£¨Î¥¸±¨Ì ¶μ³¥Ð¥´¨° ¤²Ö ¨§£μÉμ-
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