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�.‚. ƒÊ¸ ±μ¢, ˆ. �. †Ê±μ¢, ‚. Œ. ‹Ò¸ ´,

‚. ‚. ŒÖ²±μ¢¸±¨°, �. ”.�μ¢£μ·μ¤μ¢, ‚. „. �¥Ï¥Ìμ´μ¢
O¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´a

� §· ¡μÉ ´´Ò° ¨ ¸μ§¤ ´´Ò° ±μ²² ¡μ· Í¨¥° ATLAS  ¢Éμ³ É¨§¨·μ¢ ´´Ò° ¸É¥´¤ ¤²Ö ¶·μ¢¥·±¨
±μ²ÓÍ¥¢ÒÌ ³μ¤Ê²¥° ¸É·μÊ-¤¥É¥±Éμ·  ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö ¨ μ¤´μ¢·¥³¥´´μ É·¥±¥·  Ê¸É ´μ¢±¨
ATLAS ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ ¶μ²´ÊÕ ¶·μ¢¥·±Ê ³μ¤Ê²Ö, μ¶·¥¤¥²ÖÖ · ¡μÉμ¸¶μ¸μ¡´μ¸ÉÓ ¢¸¥Ì ¥£μ ± ´ -
²μ¢ ¨ ¨§³¥·ÖÖ ¢¥²¨Î¨´Ê ´¥μ¤´μ·μ¤´μ¸É¨ £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¶μ ¤²¨´¥ ¤²Ö ± ¦¤μ£μ ¸É·μÊ. �·¨¢¥¤¥´Ò
·¥§Ê²ÓÉ ÉÒ É¥¸É¨·μ¢ ´¨Ö ¨§£μÉμ¢²¥´´ÒÌ ¢ ‹”— �ˆŸˆ ³μ¤Ê²¥° É¨¶  ®‚¯.

The automated stand developed and created by the collaboration for testing of the TRT wheel
modules allows one to carry out full check of the module, deˇning serviceability of each of its channels
and measuring gas gain for every straw. Results of testing the ®‚¯ type wheel modules made at LPP,
JINR, are presented.
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‘μ§¤ ¢ ¥³ Ö ¤²Ö Ô±¸¶¥·¨³¥´Éμ¢ ´  LHC Ê¸É ´μ¢±  ATLAS ¢ ¸μ¸É ¢¥ ¢´ÊÉ·¥´´¥£μ ¤¥-
É¥±Éμ·  ¸μ¤¥·¦¨É ¤¥É¥±Éμ· ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö Å É·¥±¥· (TRT), ¶·¥¤´ §´ Î¥´´Ò°
¤²Ö ·¥±μ´¸É·Ê±Í¨¨ É·¥±μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¢ Ê¸²μ¢¨ÖÌ ¢Ò¸μ±¨Ì § £·Ê§μ± ¨ ¨¤¥´É¨-
Ë¨± Í¨¨ Ô²¥±É·μ´μ¢ ¨ ¶¨μ´μ¢ ¸ Ë ±Éμ·μ³ ·¥¦¥±Í¨¨ μ±μ²μ 100 [1]. „¥É¥±Éμ· ¶·Ö³μ£μ
´ ¶· ¢²¥´¨Ö ±μ²ÓÍ¥¢μ° Ëμ·³Ò ¨ ¡ ··¥²Ó´Ò° ¤¥É¥±Éμ·, ¸μ§¤ ¢ ¥³Ò¥ ´  ¡ §¥ Éμ´±μ¸É¥´-
´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ), ¸μ¤¥·¦ É ¢ ¸¢μ¥³ ¸μ¸É ¢¥ 298304 ´¥§ ¢¨¸¨³ÒÌ ± ´ ² 
·¥£¨¸É· Í¨¨ Å ¸É·μÊ ¤¨ ³¥É·μ³ 4 ³³ ¸  ´μ¤´Ò³¨ ¶·μ¢μ²μ± ³¨ ¤¨ ³¥É·μ³ 30 ³±³,
¶·μ¤Ê¢ ¥³Ò³¨ £ §μ¢μ° ¸³¥¸ÓÕ XeCO2O2.

C Í¥²ÓÕ μ¡¥¸¶¥Î¥´¨Ö É·¥¡Ê¥³ÒÌ Ê¸²μ¢¨Ö³¨ Ô±¸¶¥·¨³¥´É  ¶ · ³¥É·μ¢ ¤¥É¥±Éμ·  ¨
¢Ò¸μ±μ° ¤μ²£μ¢·¥³¥´´μ° ´ ¤¥¦´μ¸É¨ ¥£μ · ¡μÉÒ ³μ¤Ê²¨ ¤¥É¥±Éμ·  ± ± ¢ ¶·μÍ¥¸¸¥ ¨Ì
¸¡μ·±¨, É ± ¨ ¶μ ¥¥ § ¢¥·Ï¥´¨¨ ¶μ¤¢¥·£ ²¨¸Ó ³´μ£μ±· É´μ³Ê É¥¸É¨·μ¢ ´¨Õ [2]. �¸μ¡μ¥
¢´¨³ ´¨¥ Ê¤¥²Ö¥É¸Ö ¶μ¸²¥¸¡μ·μÎ´μ° ¶·μ¢¥·±¥. ‘ ÔÉμ° Í¥²ÓÕ ¤²Ö  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ
É¥¸É¨·μ¢ ´¨Ö ±μ²ÓÍ¥¢ÒÌ ³μ¤Ê²¥° TRT ¡Ò²  ¸μ§¤ ´  Ê¸É ´μ¢±  (¸É¥´¤), ¶μ§¢μ²ÖÕÐ Ö ´ -
¡¨· ÉÓ ¤ ´´Ò¥ ¤²Ö ± ¦¤μ£μ ¨§ 6144 ¸É·μÊ ³μ¤Ê²Ö ¢ Ï¥¸É¨ ÉμÎ± Ì ¶μ ¨Ì ¤²¨´¥ ¨ ¸μÌ· -
´ÖÕÐ Ö ¨Ì ¢ ¡ §¥ ¤ ´´ÒÌ.

1. ‘’…�„�‚�Ÿ “‘’���‚Š�

Œμ¤Ê²Ó ±μ²ÓÍ¥¢μ£μ ¤¥É¥±Éμ·  (·¨¸. 1), ¸μ¸ÉμÖÐ¨° ¨§ ¤¢ÊÌ Î¥ÉÒ·¥Ì¸²μ°´ÒÌ ¸Ê¡³μ¤Ê-
²¥°, ¸μ¤¥·¦¨É ¢μ¸¥³Ó ¸²μ¥¢ · ¤¨ ²Ó´μ · ¸¶μ²μ¦¥´´ÒÌ 768 ± ¶Éμ´μ¢ÒÌ ¸É·μÊ ¸ Éμ²Ð¨´μ°
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¸É¥´±¨ μ±μ²μ 70 ³±³. Œ¥¦¤Ê ¸²μÖ³¨ ¸É·μÊ · ¸¶μ² £ ÕÉ¸Ö · ¤¨ Éμ·Ò ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥-
´¨Ö, ¸μ¸ÉμÖÐ¨¥ ¨§ 34 ¸²μ¥¢ ¶μ²¨¶·μ¶¨²¥´μ¢μ° ¶²¥´±¨ Éμ²Ð¨´μ° 15 ³±³. � ¡μÎ Ö £ §μ¢ Ö
¸³¥¸Ó Å Xe‘�2�2 (70 % : 27% : 3 %), ¤²Ö É¥¸É¨·μ¢ ´¨Ö ¤¥É¥±Éμ·μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö £ §μ¢ Ö
¸³¥¸Ó Ar‘�2 (70 % : 30%).

�¨¸. 1.  ) �¡Ð¨° ¢¨¤ ³μ¤Ê²Ö ±μ²ÓÍ¥¢μ£μ ¸É·μÊ-¤¥É¥±Éμ· , Ê¸É ´μ¢²¥´´μ£μ ´  É¥¸É-¸É ´Í¨¨. ‚¨¤¥´

¢´¥Ï´¨° ¶²¥´μÎ´Ò° · ¤¨ Éμ· ¨ Ï¥¸ÉÓ · ¤¨ ²Ó´μ · ¸¶μ²μ¦¥´´ÒÌ ¤¥·¦ É¥²¥° ¸ ±μ²²¨³¨·μ¢ ´´Ò³¨

γ-¨¸ÉμÎ´¨± ³¨. ¡) ”· £³¥´É ³μ¤Ê²Ö ¡¥§ ¢´¥Ï´¥£μ · ¤¨ Éμ· , ¢¨¤´μ · ¸¶μ²μ¦¥´¨¥ ¸É·μÊ ¢ ¸²μ¥
¤¥É¥±Éμ· 

‘É·μÊ ³μ¤Ê²Ö μ¡²ÊÎ ²¨¸Ó ´ ¡μ·μ³ ±μ²²¨³¨·μ¢ ´´ÒÌ ¨¸ÉμÎ´¨±μ¢ Fe-55 ¸  ±É¨¢´μ¸ÉÓÕ
μ±μ²μ 5,3 ³Š¨ ± ¦¤Ò° ¨ ¸ Ô´¥·£¨¥° γ-±¢ ´Éμ¢ 5,9 ±Ô‚, · ¸¶μ²μ¦¥´´ÒÌ ´  · ¤¨ ²Ó´ÒÌ
¤¥·¦ É¥²ÖÌ ¢ · §²¨Î´μ° ¶μ§¨Í¨¨ ¶μ · ¤¨Ê¸Ê ³μ¤Ê²Ö ¤²Ö ± ¦¤μ£μ, É ± ´ §Ò¢ ¥³Ò° ®·μ-
Éμ·¯ (·¨¸. 1,  ). ‚ §μ´Ê μ¡²ÊÎ¥´¨Ö μÉ ± ¦¤μ£μ ±μ²²¨³¨·μ¢ ´´μ£μ ¨¸ÉμÎ´¨±  ¶μ¶ ¤ ¥É ¶μ
¢μ¸¥³Ó ¸É·μÊ ± ¦¤μ£μ ¸²μÖ. �¤´ ±μ ¨§-§  ¤μ¸É ÉμÎ´μ ¡μ²ÓÏμ° Éμ²Ð¨´Ò ³μ¤Ê²Ö ¨´É¥´-
¸¨¢´μ¸ÉÓ μ¡²ÊÎ¥´¨Ö ¸É·μÊ Ê³¥´ÓÏ ¥É¸Ö ¶μ ³¥·¥ Ê¤ ²¥´¨Ö ¨§³¥·Ö¥³μ£μ ¸²μÖ μÉ ¨¸ÉμÎ´¨± .
’ ±, μÉ´μÏ¥´¨¥ ¨´É¥´¸¨¢´μ¸É¥° μ¡²ÊÎ¥´¨Ö ¸É·μÊ ¶¥·¢μ£μ ¸²μÖ ± ¸É·μÊ Î¥É¢¥·Éμ£μ ¸²μÖ
¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê ∼ 35. �μÔÉμ³Ê É¥¸É¨·μ¢ ´¨¥ ³μ¤Ê²Ö ¶·μ¢μ¤¨É¸Ö ¢ ¤¢  ÔÉ ¶ . Œμ¤Ê²Ó
¶μ¸²¥ É¥¸É¨·μ¢ ´¨Ö ¸É·μÊ ¢ ¡²¨¦ °Ï¨Ì ± ¨¸ÉμÎ´¨± ³ Î¥ÉÒ·¥Ì ¥£μ ¸²μÖÌ ¶¥·¥¸É ¢²Ö¥É¸Ö
´  É¥¸É-¸É ´Í¨¨ ¸ ¶μ¢μ·μÉμ³ ´  180◦ ¨ ¶·μ¢μ¤ÖÉ¸Ö ¨§³¥·¥´¨Ö ¸É·μÊ ¤·Ê£¨Ì Î¥ÉÒ·¥Ì ¸²μ¥¢.

Š ¦¤Ò° ¤¥·¦ É¥²Ó ·μÉμ·  ´  μ¤¨´ ±μ¢μ³ · ¸¸ÉμÖ´¨¨ ¶μ · ¤¨Ê¸Ê ³μ¤Ê²Ö ¸μ¤¥·¦¨É
±μ²²¨³¨·μ¢ ´´Ò° ±μ´É·μ²Ó´Ò° (·¥Ë¥·¥´¸´Ò°) ¨¸ÉμÎ´¨± Fe-55 ¢ ¤μ¶μ²´¥´¨¥ ± μ¸´μ¢-
´Ò³ ¨¸ÉμÎ´¨± ³ (·¨¸. 2). �¥Ë¥·¥´¸´Ò¥ ¨¸ÉμÎ´¨±¨ ¸²Ê¦ É ¤²Ö ±μ´É·μ²Ö §  ¢μ§³μ¦´Ò³¨
¸¨¸É¥³ É¨Î¥¸±¨³¨ ¨§³¥´¥´¨Ö³¨ ¶μ ¨§³¥·¥´¨Ö³ ¸ ±μ´É·μ²Ó´ÒÌ ¸É·μÊ ¡²¨¦ °Ï¥£μ ± ¨¸-
ÉμÎ´¨± ³ ¸²μÖ.

ˆ§³¥·¥´¨Ö § ±²ÕÎ ÕÉ¸Ö ¢ μ¤´μ¢·¥³¥´´μ³ ´ ¡μ·¥ 12 μ¸´μ¢´ÒÌ ¸¶¥±É·μ¢ ¸ 6 ¸É·μÊ
¶¥·¢μ£μ ¨ 6 ¸É·μÊ Î¥É¢¥·Éμ£μ ¸²μ¥¢ (¨²¨ 6 ¸É·μÊ ¢Éμ·μ£μ ¨ 6 ¸É·μÊ É·¥ÉÓ¥£μ ¸²μ¥¢) ¨
6 ·¥Ë¥·¥´¸´ÒÌ ¸¶¥±É·μ¢ ¸μ ¸É·μÊ ¶¥·¢μ£μ ¸²μÖ. �μ¸²¥ ´ ¡μ·  ¤ ´´ÒÌ ¸ ¢μ¸Ó³¨ ¸É·μÊ
± ¦¤μ£μ ¸²μÖ ·μÉμ· ¶¥·¥³¥Ð ¥É¸Ö ¢ ¸²¥¤ÊÕÐÊÕ Ê£²μ¢ÊÕ ¶μ§¨Í¨Õ ¨ ¢Ò¶μ²´Ö¥É¸Ö ¸²¥¤ÊÕ-
Ð¨° Í¨±² ¨§³¥·¥´¨° [3]. ‚ ·¥§Ê²ÓÉ É¥ ¨§³¥·¥´¨° ¢ ¡ §¥ ¤ ´´ÒÌ ´ ± ¶²¨¢ ÕÉ¸Ö ¸¶¥±É·Ò
¸¨£´ ²μ¢ ¤²Ö Ï¥¸É¨ ¶μ§¨Í¨° ¶μ ¤²¨´¥ ± ¦¤μ£μ ¸É·μÊ ¢ ± ¦¤μ³ ¸²μ¥ ¨ ·¥Ë¥·¥´¸´Ò¥ ¸¶¥±-
É·Ò ¸¨£´ ²μ¢ μÉ ¸É·μÊ ¶¥·¢μ£μ ¸²μÖ. “¶· ¢²¥´¨¥ ·μÉμ·μ³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶·μ£· ³³μ°
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�¨¸. 2. �μÉμ· ¸ ¨¸ÉμÎ´¨± ³¨, · ¸¶μ²μ¦¥´´Ò° ´  É¥¸É¨·Ê¥³μ³ ³μ¤Ê²¥: 1 Å É¥¸É¨·Ê¥³Ò° ³μ¤Ê²Ó;

2 Å ·μÉμ·; 3 Å ¤¥·¦ É¥²Ó ¨¸ÉμÎ´¨±μ¢; 4 Å ·¥Ë¥·¥´¸´Ò¥ ¨¸ÉμÎ´¨±¨ Fe-55; 5 Å μ¸´μ¢´Ò¥
¨¸ÉμÎ´¨±¨ Fe-55

¸¡μ·  ¤ ´´ÒÌ (Data Acquisition Program) [4]. „²Ö μ¡¥¸¶¥Î¥´¨Ö Ìμ·μÏ¥° ¸É É¨¸É¨Î¥¸±μ°
ÉμÎ´μ¸É¨ ¨§³¥·¨É¥²Ó´μ¥ ¢·¥³Ö μ¶·¥¤¥²Ö¥É¸Ö ¢·¥³¥´¥³ ´ ¡μ·  ¸¶¥±É·μ¢ ¸μ ¸É·μÊ ¤ ²Ó´¥£μ
μÉ ¨¸ÉμÎ´¨±μ¢ ¸²μÖ. �¡Ð¥¥ ¨§³¥·¨É¥²Ó´μ¥ ¢·¥³Ö ± ¦¤μ£μ ÔÉ ¶  μ±μ²μ 40 Î.

ˆ´É¥·¢ ²Ò ³¥¦¤Ê ¨§³¥·¥´¨¥³ μ¤´μ£μ ¨ Éμ£μ ¦¥ ¸É·μÊ ¢ · §´ÒÌ ÉμÎ± Ì ¶μ ¥£μ ¤²¨´¥
¸μ¸É ¢²ÖÕÉ ∼ 7Ä8 Î, ¢ É¥Î¥´¨¥ ±μÉμ·ÒÌ ¢μ§³μ¦´Ò ¨§³¥´¥´¨Ö É¥³¶¥· ÉÊ·Ò ¢ ¶μ³¥Ð¥´¨¨
¨  É³μ¸Ë¥·´μ£μ ¤ ¢²¥´¨Ö. „²Ö ±²¨³ É¨Î¥¸±μ£μ ±μ´É·μ²Ö (Slow-control) ¨¸¶μ²Ó§ÊÕÉ¸Ö
¢μ¸¥³Ó É¥³¶¥· ÉÊ·´ÒÌ ¤ ÉÎ¨±μ¢, · ¸¶μ²μ¦¥´´ÒÌ ¶μ ´ ·Ê¦´μ³Ê ¨ ¢´ÊÉ·¥´´¥³Ê ¤¨ ³¥É·Ê
±μ²ÓÍ¥¢μ£μ ³μ¤Ê²Ö ¢ ´¥¶μ¸·¥¤¸É¢¥´´μ° ¡²¨§μ¸É¨ ± ´¥³Ê, ¤ ÉÎ¨±  É³μ¸Ë¥·´μ£μ ¤ ¢²¥´¨Ö
¨ ¤ ÉÎ¨± ¢² ¦´μ¸É¨. ‘¨¸É¥³  Ê¶· ¢²Ö¥É¸Ö μÉ¤¥²Ó´Ò³ ±μ³¶ÓÕÉ¥·μ³, ±μÉμ·Ò° ¶μ TCP/IP
¶μ¸ÉμÖ´´μ ¶¥·¥¤ ¥É ¤ ´´Ò¥ ¸ ¤ ÉÎ¨±μ¢ ´  ±μ³¶ÓÕÉ¥· ¸¡μ·  ¤ ´´ÒÌ. ‘¨¸É¥³  Slow-
control ¢±²ÕÎ ¥É ¢ ¸¥¡Ö É ±¦¥ Ê¶· ¢²¥´¨¥ Ô²¥±É·μ´´Ò³¨ ·μÉ ³¥É· ³¨ ¤²Ö ¶μ¤¤¥·¦ ´¨Ö
¶μ¸ÉμÖ´´ÒÌ ¶ ·Í¨ ²Ó´ÒÌ ¤ ¢²¥´¨° ¸μ¸É ¢²ÖÕÐ¨Ì £ §μ¢μ° ¸³¥¸¨.

�  ·¨¸. 3 ¶·¨¢¥¤¥´  ¡²μ±-¸Ì¥³  É¥¸É-¸É ´Í¨°, ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ �ˆŸˆ, �ˆŸ” ¨ ¢
–…��.

�¨¸. 3. 	²μ±-¸Ì¥³  ¸É¥´¤  É¥¸É¨·μ¢ ´¨Ö ±μ²ÓÍ¥¢ÒÌ ³μ¤Ê²¥° TRT
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‘¨£´ ²Ò ¸μ ¸Î¨ÉÒ¢ ÕÐ¥° É¥¸Éμ¢μ° Ô²¥±É·μ´¨±¨ ¶¥·¥¤ ÕÉ¸Ö ´  ¨´É¥·Ë¥°¸´Ò¥ ³μ¤Ê²¨
¨ �–� ¢ ±·¥°É¥ Š�Œ�Š. “¶· ¢²¥´¨¥ μ¡¥¸¶¥Î¨¢ ¥É¸Ö ¶¥·¸μ´ ²Ó´Ò³ ±μ³¶ÓÕÉ¥·μ³ Î¥·¥§
Microcomputer Crate Controller, ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ´ ¶¨¸ ´μ ´  Ö§Ò±¥ ¶·μ£· ³³¨-
·μ¢ ´¨Ö LabView [4].

�¥·¥¤ ´ Î ²μ³ É¥¸É¨·μ¢ ´¨Ö ± ¦¤μ£μ ³μ¤Ê²Ö ¶·μ¢μ¤¨É¸Ö ± ²¨¡·μ¢±  ¢¸¥Ì ± ´ ²μ¢
¸Î¨ÉÒ¢ ÕÐ¥° Ô²¥±É·μ´¨±¨. �É¨ ¤ ´´Ò¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¶·¨ ´ ¡μ·¥ ¸¶¥±É·μ¢ ¢μ ¢·¥³Ö
É¥¸É¨·μ¢ ´¨Ö ¨ ¶·¨ ¶μ¸²¥¤ÊÕÐ¥° μ¡· ¡μÉ±¥.

2. �…‡“‹œ’�’› ’…‘’ˆ��‚��ˆŸ

�  ·¨¸. 4 ¨ 5 ¶·¨¢¥¤¥´Ò É¨¶¨Î´Ò¥ ¸¶¥±É·Ò ¢ · §´ÒÌ ÉμÎ± Ì ¶μ ¤²¨´¥ ¨¸¸²¥¤Ê¥-
³μ£μ ¸É·μÊ (a) ¨ ±μ´É·μ²Ó´μ£μ ¸É·μÊ (¡). ˆ§ ·¨¸. 4 ¢¨¤´μ, ÎÉμ ± ± ¨¸¸²¥¤Ê¥³oe, É ± ¨
±μ´É·μ²Ó´oe ¸É·μÊ ¨³¥ÕÉ ¶μ¸ÉμÖ´´μ¥ Ô´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ ¶μ ¢¸¥° ¨Ì ¤²¨´¥. ˆ§

�¨¸. 4. ‘¶¥±É·Ò ¶·Ö³μ£μ ¸É·μÊ
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�¨¸. 5. ‘¶¥±É·Ò ¨§μ£´ÊÉμ£μ ¸É·μÊ

·¨¸. 5 ¢¨¤´μ ÊÌÊ¤Ï¥´¨¥ Ô´¥·£¥É¨Î¥¸±μ£μ · §·¥Ï¥´¨Ö ¢ Í¥´É·¥ ¨¸¸²¥¤Ê¥³μ£μ ¸É·μÊ. ’ ±¨¥
ÔËË¥±ÉÒ, ¢Ò§Ò¢ ¥³Ò¥ ¨§³¥´¥´¨¥³ ²μ± ²Ó´μ° ¢¥²¨Î¨´Ò £ §μ¢μ£μ Ê¸¨²¥´¨Ö, ´ ¡²Õ¤ ÕÉ¸Ö
¶·¨ ¸³¥Ð¥´¨¨  ´μ¤´μ° ¶·μ¢μ²μ±¨ μÉ Í¥´É·  ¸É·μÊ ¨²¨ ¶·¨ ¥£μ ¨¸±·¨¢²¥´¨¨.

ˆ§³¥·Ö¥³Ò° ¤²Ö ± ¦¤μ£μ ¸É·μÊ ¶ · ³¥É· μ¤´μ·μ¤´μ¸É¨ ¢¥²¨Î¨´Ò £ §μ¢μ£μ Ê¸¨²¥´¨Ö
D ¢¤μ²Ó ¸É·μÊ μ¶·¥¤¥²Ö¥É¸Ö ± ±

D = 2(Amax − Amin)/(Ain + Aout),

£¤¥ Amax, Amin Å ³ ±¸¨³ ²Ó´μ¥ ¨ ³¨´¨³ ²Ó´μ¥ §´ Î¥´¨Ö ¨§³¥·¥´´ÒÌ  ³¶²¨ÉÊ¤ ¸¨£-
´ ²μ¢; Ain ¨ Aout Å  ³¶²¨ÉÊ¤Ò ¸¨£´ ² , ¨§³¥·¥´´Ò¥ ¢ ´ Î ²¥ ¨ ¢ ±μ´Í¥ ¸É·μÊ ¶μ
´ ¶· ¢²¥´¨Õ ¶μÉμ±  · ¡μÎ¥° £ §μ¢μ° ¸³¥¸¨.

‘ Ê¢¥²¨Î¥´¨¥³ ¶ · ³¥É·  D ¶μ²μ¦¥´¨¥ ¶¨±  ¸³¥Ð ¥É¸Ö ± ¡μ²¥¥ ¢Ò¸μ±¨³ §´ Î¥´¨Ö³
¨ ¶¨± ¸É ´μ¢¨É¸Ö Ï¨·μ±¨³ ¨  ¸¨³³¥É·¨Î´Ò³ (·¨¸. 5). ’¨¶¨Î´μ¥ §´ Î¥´¨¥ ¢¥²¨Î¨´Ò D
¤²Ö ¸É·μÊ ¸ Ìμ·μÏ¥° ¶·Ö³μ²¨´¥°´μ¸ÉÓÕ ´ Ìμ¤¨É¸Ö ¢ ¤¨ ¶ §μ´¥ 2Ä5 %.

�·¨ μ¶·¥¤¥²¥´¨¨ ¢¥²¨Î¨´Ò D ¢¢μ¤¨É¸Ö ±μ··¥±É¨·μ¢±  ¶μ ¤ ´´Ò³ ±μ´É·μ²Ó´ÒÌ ¸É·μÊ,
¶μ²ÊÎ¥´´ÒÌ ¶·¨ É¥Ì ¦¥ §´ Î¥´¨ÖÌ É¥³¶¥· ÉÊ·Ò ¨²¨ ¤ ¢²¥´¨Ö, ÎÉμ ¨ ¨¸¸²¥¤Ê¥³Ò¥ ¸É·μÊ.
�Éμ ¶μ§¢μ²Ö¥É ¶μ¢Ò¸¨ÉÓ ÉμÎ´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´Ò D ¤μ 1 % [5].
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�  ·¨¸. 6 ¶·¥¤¸É ¢²¥´Ò ¶μ¸²μ°´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´ D ¶μ ·¥§Ê²ÓÉ É ³ É¥¸É¨-
·μ¢ ´¨Ö 14 ³μ¤Ê²¥° TRT. ˆÉμ£μ¢Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶·¨¢¥¤¥´Ò ¢ É ¡²¨Í¥.

�¨¸. 6. � ¸¶·¥¤¥²¥´¨¥ ¢¥²¨Î¨´ D ¤²Ö 86016 ¸É·μÊ ¶μ ¸²μÖ³ ¢ ¸Ê¡³μ¤Ê²ÖÌ: a) ¸²μ° º1; ¡) ¸²μ°

º2; ¢) ¸²μ° º 3; £) ¸²μ° º4

ˆÉμ£μ¢Ò¥ ·¥§Ê²ÓÉ ÉÒ É¥¸É¨·μ¢ ´¨Ö ³μ¤Ê²¥°

Šμ²¨Î¥¸É¢μ ¸É·μÊ Šμ²¨Î¥¸É¢μ μÉ±²ÕÎ¥´´ÒÌ
D, %

± ´ ²μ¢, % < 5 5Ä8 8Ä9 > 9

86016 0,15 93,8 5,9 0,12 0,05

�·¨¢¥¤¥´´Ò¥ ´  ·¨¸. 6. · ¸¶·¥¤¥²¥´¨Ö ¢¸¥Ì ¨§³¥·¥´´ÒÌ ¸É·μÊ ¶μ ¸²μÖ³ ¶μ± §Ò¢ ÕÉ
´¥±μÉμ·μ¥ Ê³¥´ÓÏ¥´¨¥ Ï¨·¨´Ò · ¸¶·¥¤¥²¥´¨° μÉ ¶¥·¢μ£μ ¸²μÖ ± Î¥É¢¥·Éμ³Ê, ÎÉμ ¸¢Ö§ ´μ
¸ Ê¸É ´μ¢±μ°  ´μ¤´ÒÌ ¶·μ¢μ²μ± ¢ ¸É·μÊ. �·μ¢μ²μ±¨ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¶μ ¸²μÖ³ ´ Î¨´ Ö ¸
¶¥·¢μ£μ ¶·¨ ¸·¥¤´¥³ ¨Ì ´ ÉÖ¦¥´¨¨ 68 £. ˆÌ Ê¸É ´μ¢±  ¢ ± ¦¤Ò° ¶μ¸²¥¤ÊÕÐ¨° ¸²μ° ¶·¨-
¢μ¤¨É ± ´¥¡μ²ÓÏμ° ¤¥Ëμ·³ Í¨¨ ¸Ê¡³μ¤Ê²Ö ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ± ´¥¡μ²ÓÏμ³Ê ¨§³¥´¥´¨Õ
´ ÉÖ¦¥´¨Ö ¶·μ¢μ²μÎ¥± ¢ ¶·¥¤Ò¤ÊÐ¥³ ¸²μ¥, ÎÉμ ¸± §Ò¢ ¥É¸Ö ´  ¶μ¸²μ°´μ³ · ¸¶·¥¤¥²¥´¨¨
¢¥²¨Î¨´Ò D.

‚ ·¥§Ê²ÓÉ É¥ É¥¸É¨·μ¢ ´¨° μÉ±²ÕÎ ÕÉ¸Ö μÉ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ´ ¶·Ö¦¥´¨Ö ¸É·μÊ ¸ ´¥-
μ¤´μ·μ¤´μ¸ÉÓÕ £ §μ¢μ£μ Ê¸¨²¥´¨Ö D ¡μ²¥¥ 9%, ¸É·μÊ ¸ μ¡·Ò¢μ³  ´μ¤´ÒÌ ¶·μ¢μ²μ± ¨ ¸
¢¥²¨Î¨´μ° ´ ÉÖ¦¥´¨Ö  ´μ¤´ÒÌ ¶·μ¢μ²μ± 50 > T > 90 £,   É ±¦¥ ¸É·μÊ ¸ μÉ¸ÊÉ¸É¢¨¥³
¸¨£´ ²μ¢ ¶μ ¤·Ê£¨³ · §²¨Î´Ò³ ¶·¨Î¨´ ³. � ¨¡μ²¥¥ Î ¸Éμ ÔÉμ μ¶·¥¤¥²Ö¥É¸Ö ¶²μÌμ° ¶¥·¥-
¤ Î¥° ¸¨£´ ²μ¢ ¸  ´μ¤  ¸É·μÊ ± ¸Î¨ÉÒ¢ ÕÐ¥° Ô²¥±É·μ´¨±¥ ¶μ ³´μ£μ¸²μ°´Ò³ ± ¶Éμ´μ¢Ò³
¶² É ³ ¨§-§  ³¥É ²²¨§ Í¨¨ ¶·μ¢μ¤ÖÐ¨Ì ¸μ¥¤¨´¥´¨° ³¥¦¤Ê · §²¨Î´Ò³¨ ¨Ì ¸²μÖ³¨. �¥¦¥
¢¸É·¥Î ÕÉ¸Ö μÉ± §Ò · §³¥Ð¥´´ÒÌ ´  ¶² É Ì Ô²¥³¥´Éμ¢.
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�·μ¢¥¤¥´¨¥ Ë¨´ ²Ó´μ£μ É¥¸É¨·μ¢ ´¨Ö ¶μ± § ²μ ¢Ò¸μ±μ¥ ± Î¥¸É¢μ ¨§£μÉμ¢²¥´´ÒÌ ¢
‹”— �ˆŸˆ ±μ²ÓÍ¥¢ÒÌ ³μ¤Ê²¥° TRT ATLAS. �  ¤ ´´Ò° ³μ³¥´É ±μ²¨Î¥¸É¢μ ´¥· ¡μÉμ-
¸¶μ¸μ¡´ÒÌ ± ´ ²μ¢ ¸μ¸É ¢²Ö¥É 0,2 % μÉ μ¡Ð¥£μ Î¨¸²  ¨§³¥·¥´´ÒÌ ± ´ ²μ¢ (É·¥¡μ¢ ´¨¥
¶μ ¸¶¥Í¨Ë¨± Í¨¨ Å 1%). 	μ²¥¥ 99,6 % ¸É·μÊ ¨³¥ÕÉ ´¥μ¤´μ·μ¤´μ¸ÉÓ ¢¥²¨Î¨´Ò £ §μ¢μ£μ
Ê¸¨²¥´¨Ö ³¥´¥¥ 9 %, ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É ¢μ§³μ¦´μ³Ê ¨§£¨¡Ê ¸É·μÊ ³¥´¥¥ 300 ³±³.

�¢Éμ·Ò ¡² £μ¤ ·ÖÉ ¢¸¥Ì Î²¥´μ¢ ±μ²² ¡μ· Í¨¨, ÊÎ ¸É¢μ¢ ¢Ï¨Ì ¢ · §· ¡μÉ±¥ ¨ ¸μ-
§¤ ´¨¨  ¶¶ · ÉÊ·Ò ¨ ³¥Éμ¤¨±¨ É¥¸Éμ¢ÒÌ ¸É ´Í¨° ¤²Ö TRT ATLAS. ‚Ò¶μ²´¥´¨¥ · ¡μÉ
¶μ¤¤¥·¦¨¢ ²μ¸Ó ˆ�’�‘ (£· ´É 03-54-5119).
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