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PACS: 02.30.Jr, 45.05.+x, 02.40.-k
�·¨¡²¨¦¥´¨¥ ¨´É¥£· ²μ¢ ¶μ ¶ÊÉÖ³ ¤²Ö ¸Ê¶¥·¨´É¥£·¨·Ê¥³ÒÌ ¶μÉ¥´Í¨ ²μ¢ ´ 
¶·μ¸É· ´¸É¢ Ì ¶¥·¥³¥´´μ° ±·¨¢¨§´Ò: II. �·μ¸É· ´¸É¢  „ ·¡Ê DIII ¨ DIV.
ƒ·μÏ¥ Š., �μ£μ¸Ö´ ƒ. ‘., ‘¨¸ ±Ö´ �.�. ”¨§¨±  Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¨  Éμ³´μ£μ
Ö¤· . 2007. ’. 38, ¢Ò¶. 5. ‘. 1009.

�Éμ ¢Éμ· Ö ¸É ÉÓÖ, ¶μ¸¢ÖÐ¥´´ Ö ¶·¨¡²¨¦¥´¨Õ ¨´É¥£· ²μ¢ ¶μ ¶ÊÉÖ³ ¤²Ö ¸Ê¶¥·-
¨´É¥£·¨·Ê¥³ÒÌ ¸¨¸É¥³ ´  ¶·μ¸É· ´¸É¢ Ì „ ·¡Ê, ¶·μ¸É· ´¸É¢ Ì ¶¥·¥³¥´´μ° ±·¨¢¨§´Ò.
�  ¶·μ¸É· ´¸É¢ Ì „ ·¡Ê DIII ¨ DIV ¶·μ¢μ¤¨É¸Ö  ´ ²¨§ ¶ÖÉ¨ ¨, ¸μμÉ¢¥É¸É¢¥´´μ, Î¥-
ÉÒ·¥Ì ¸Ê¶¥·¨´É¥£·¨·Ê¥³ÒÌ ¶μÉ¥´Í¨ ²μ¢, ±μÉμ·Ò¥ ¢¶¥·¢Ò¥ ¡Ò²¨ ¶·¥¤¸É ¢²¥´Ò Š ²-
´¨´¸μ³ ¨ ¤·. � ³ Ê¤ ²μ¸Ó ¢ÒÎ¨¸²¨ÉÓ ¨´É¥£· ² ¶μ ¶ÊÉÖ³ ¢ ´ ¨¡μ²¥¥ · §¤¥²ÖÕÐ¨Ì¸Ö
¸¨¸É¥³ Ì ±μμ·¤¨´ É, ÎÉμ ¶·¨¢μ¤¨É ± ¢Ò· ¦¥´¨Ö³ ¤²Ö ËÊ´±Í¨° ƒ·¨´ , ¢μ²´μ¢Ò³ ËÊ´±-
Í¨Ö³ ¤¨¸±·¥É´μ£μ ¨ ´¥¶·¥·Ò¢´μ£μ ¸¶¥±É·μ¢ ¨ ¤¨¸±·¥É´μ³Ê ¸¶¥±É·Ê Ô´¥·£¨°. �¤´ ±μ
¢ ´¥±μÉμ·ÒÌ ¸²ÊÎ ÖÌ ¤¨¸±·¥É´Ò° ¸¶¥±É· Ê¸É ´μ¢¨ÉÓ ´¥ Ê¤ ¥É¸Ö, É ± ± ± μ´ μ¶·¥¤¥²Ö-
¥É¸Ö ¶μ²¨´μ³¨ ²Ó´Ò³ Ê· ¢´¥´¨¥³ ¡μ²¥¥ ¢Ò¸μ±μ£μ ¶μ·Ö¤± . �μ± § ´μ, ÎÉμ ¸¢μ¡μ¤´μ¥
¤¢¨¦¥´¨¥ ¢ ¶·μ¸É· ´¸É¢¥ „ ·¡Ê III É¨¶  É ±¦¥ ³μ¦¥É ¸μ¤¥·¦ ÉÓ ¸¢Ö§ ´´Ò¥ ¸μ¸ÉμÖ´¨Ö
¶·¨ μ¶·¥¤¥²¥´´ÒÌ £· ´¨Î´ÒÌ Ê¸²μ¢¨ÖÌ. ‘μμÉ¢¥É¸É¢¥´´μ, ¤²Ö ´¨Ì ³μ¦´μ Ê¸É ´μ¢¨ÉÓ
¸¶¥±É· Ô´¥·£¨° ¨ ¢μ²´μ¢Ò¥ ËÊ´±Í¨¨.

’ ¡². 7. 	¨¡²¨μ£·.: 51.

PACS: 02.20.Qs, 11.25.Hf, 11.30.Pb
• · ±É¥·¨¸É¨±¨ “�� ¸ ¶μ²μ¦¨É¥²Ó´μ° Ô´¥·£¨¥° ±μ´Ëμ·³´μ° ¸Ê¶¥·¸¨³³¥É·¨¨
D = 4. „μ¡·¥¢ ‚. Š. ”¨§¨±  Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¨  Éμ³´μ£μ Ö¤· . 2007. ’. 38,
¢Ò¶. 5. ‘. 1079.

�·¥¤¸É ¢²¥´Ò Ì · ±É¥·¨¸É¨Î¥¸±¨¥ Ëμ·³Ê²Ò ¤²Ö Ê´¨É ·´ÒÌ ´¥¶·¨¢μ¤¨³ÒÌ ¶·¥¤-
¸É ¢²¥´¨° ¸ ¶μ²μ¦¨É¥²Ó´μ° Ô´¥·£¨¥° N-· ¸Ï¨·¥´´ÒÌ (D = 4) ±μ´Ëμ·³´ÒÌ ¸Ê¶¥·-
 ²£¥¡· su(2,2/N). ‘ ¨Ì ¶μ³μÐÓÕ ¶μ²ÊÎ¥´Ò · §²μ¦¥´¨Ö ¤²¨´´ÒÌ ¸Ê¶¥·¶μ²¥° ¶μ
³¥·¥ ¶·¨¡²¨¦¥´¨Ö ¨Ì ± ¶μ·μ£Ê Ê´¨É ·´μ¸É¨. �É¨ ·¥§Ê²ÓÉ ÉÒ É ±¦¥ ¶·¨³¥´¨³Ò ±
´¥¶·¨¢μ¤¨³Ò³ ¶·¥¤¸É ¢²¥´¨Ö³ ±μ³¶²¥±¸´ÒÌ ¸Ê¶¥· ²£¥¡· ‹¨ sl(4/N). �·¨¢¥¤¥´´Ò¥
·¥§Ê²ÓÉ ÉÒ ¶μ²ÊÎ¥´Ò ´  μ¸´μ¢¥ É¥μ·¨¨ ¶·¥¤¸É ¢²¥´¨° ¤²Ö ¸Ê¶¥· ²£¥¡·Ò su(2,2/N),
· §· ¡μÉ ´´μ° · ´¥¥, ¢ 1980-Ì ££.

	¨¡²¨μ£·.: 131.
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PACS: 13.25.Es, 14.40.Ag, 07.05.Fb, 07.05.Kf, 29.85.+c
� ´ ¡²Õ¤¥´¨¨ ¶·Ö³μ£μ ´ ·ÊÏ¥´¨Ö CP -¸¨³³¥É·¨¨ ¢ · ¸¶ ¤ Ì ´¥°É· ²Ó´ÒÌ ± μ´μ¢.
Š¥±¥²¨¤§¥ ‚. „., Œ ¤¨£μ¦¨´ „. ’. ”¨§¨±  Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¨  Éμ³´μ£μ Ö¤· . 2007.
’. 38, ¢Ò¶. 5. ‘. 1163.

�¶¨¸ ´  ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¶·¥Í¨§¨μ´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¨§³¥·¥´¨Õ ¶ · -
³¥É·  Re (ε′/ε) ¢ · ¸¶ ¤ Ì ´¥°É· ²Ó´ÒÌ ± μ´μ¢, ¢Ò¶μ²´¥´´ÒÌ ¢ –…�� ¨ ¢ ‹ ¡μ· Éμ-
·¨¨ ¨³. �. ”¥·³¨, ±μÉμ· Ö ¶·¨¢¥²  ± μ¤´μ§´ Î´μ³Ê ¤μ± § É¥²Ó¸É¢Ê ¸ÊÐ¥¸É¢μ¢ ´¨Ö ¢
¶·¨·μ¤¥ ¶·Ö³μ£μ CP -´ ·ÊÏ¥´¨Ö. ‘μ¶μ¸É ¢²¥´¨¥ ÔÉ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¨ ¸μμÉ¢¥É¸É¢Ê-
ÕÐ¨Ì ¶μ¤Ìμ¤μ¢ ± ·¥Ï¥´¨Õ ¶μ¸É ¢²¥´´μ° § ¤ Î¨ ¶μ§¢μ²¨²μ ¢ÒÖ¢¨ÉÓ ¶·¥¨³ÊÐ¥¸É¢ 
· §²¨Î´ÒÌ ³¥Éμ¤μ¢ ¢ ¤μ¸É¨¦¥´¨¨ ´ ¨¡μ²ÓÏ¥° ÉμÎ´μ¸É¨ ¨§³¥·¥´¨°.

’ ¡². 7. ˆ². 9. 	¨¡²¨μ£·.: 61.

PACS: 12.38.-t, 12.40.Nn, 13.85.Ni, 14.40.Gx
�μ¦¤¥´¨¥ ÉÖ¦¥²ÒÌ ±¢ ·±μ´¨¥¢ ¢ ·¥¤¦¥¢¸±μ³ ¶·¥¤¥²¥ ±¢ ´Éμ¢μ° Ì·μ³μ¤¨´ ³¨±¨.
‚ ¸¨´ „. ‚., ‘ ²¥¥¢ ‚. �. ”¨§¨±  Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¨  Éμ³´μ£μ Ö¤· . 2007. ’. 38,
¢Ò¶. 5. ‘. 1212.

‚ · ³± Ì ´¥·¥²ÖÉ¨¢¨¸É¸±μ° ±¢ ´Éμ¢μ° Ì·μ³μ¤¨´ ³¨±¨ ¢ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥
¶μ αs ¨ v · ¸¸³μÉ·¥´μ  ¤·μ´´μ¥ ·μ¦¤¥´¨¥ ÉÖ¦¥²ÒÌ ±¢ ·±μ´¨¥¢ (cc̄, bb̄) ¶·¨ Ô´¥·£¨ÖÌ
±μ²² °¤¥·μ¢ ÉÔ¢ É·μ´ (I ¨ II ÔÉ ¶Ò · ¡μÉÒ) ¨ LHC ¢ ¶μ¤Ìμ¤¥ ±¢ §¨³Ê²ÓÉ¨·¥¤¦¥¢¸±μ°
±¨´¥³ É¨±¨. �·μ¢¥¤¥´μ Ë¨É¨·μ¢ ´¨¥ pT -¸¶¥±É·μ¢ · §²¨Î´ÒÌ S- ¨ P -¢μ²´μ¢ÒÌ ¸μ¸Éμ-
Ö´¨° ÉÖ¦¥²ÒÌ ±¢ ·±μ´¨¥¢ ¶·¨ Ô´¥·£¨ÖÌ ±μ²² °¤¥·  ÉÔ¢ É·μ´ (I ¨ II ÔÉ ¶Ò · ¡μÉÒ).
�μ²ÊÎ¥´´Ò° ´ ¡μ· μ±É¥É´ÒÌ ´¥¶¥·ÉÊ·¡ É¨¢´ÒÌ ³ É·¨Î´ÒÌ Ô²¥³¥´Éμ¢ ¨¸¶μ²Ó§μ¢ ´
¤²Ö ¶·¥¤¸± § ´¨Ö ¢ÒÌμ¤  ÉÖ¦¥²ÒÌ ±¢ ·±μ´¨¥¢ ¶·¨ Ô´¥·£¨ÖÌ ±μ²² °¤¥·  LHC. �μ-
²ÊÎ¥´´Ò¥ ¢ ¶μ¤Ìμ¤¥ ±¢ §¨³Ê²ÓÉ¨·¥¤¦¥¢¸±μ° ±¨´¥³ É¨±¨ ·¥§Ê²ÓÉ ÉÒ ¸· ¢´¨¢ ÕÉ¸Ö ¸
¶·¥¤¸± § ´¨Ö³¨ ±μ²²¨´¥ ·´μ° ¶ ·Éμ´´μ° ³μ¤¥²¨.

’ ¡². 3. ˆ². 17. 	¨¡²¨μ£·.: 42.

PACS: 01.50.Pa
’·¨££¥·´Ò¥ ¸¨¸É¥³Ò ¢ Ê¸É ´μ¢± Ì ATLAS ˆ CMS ´  LHC. �¨±¨ÉÕ± �.Œ., ‘ ³μ°-
²μ¢ ‚.�. ”¨§¨±  Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¨  Éμ³´μ£μ Ö¤· . 2007. ’. 38, ¢Ò¶. 5. ‘. 1251.

� ¸¸³μÉ·¥´Ò Ì · ±É¥·¨¸É¨±¨ ¨ ¶·¨´Í¨¶Ò ¶μ¸É·μ¥´¨Ö ³´μ£μÊ·μ¢´¥¢ÒÌ É·¨££¥·-
´ÒÌ ¸¨¸É¥³ Ê¸É ´μ¢μ± ATLAS ¨ CMS. �¶¨¸ ´Ò ± ²μ·¨³¥É·¨Î¥¸±¨¥  ²£μ·¨É³Ò, ¨¸-
¶μ²Ó§Ê¥³Ò¥ ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ Î ¸É¨Í. �·¨¢¥¤¥´Ò ¶ · ³¥É·Ò É·¨££¥·´ÒÌ ± ³¥·,
¶·¨³¥´Ö¥³ÒÌ ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ ³Õμ´´ÒÌ É·¥±μ¢. �¶¨¸ ´Ò ³¥Éμ¤Ò ¶μ¸É·μ¥´¨Ö ¸¶¥-
Í¨ ²¨§¨·μ¢ ´´ÒÌ ¶·μÍ¥¸¸μ·μ¢, ¸μ§¤ ¢ ¥³ÒÌ ´  μ¸´μ¢¥ ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ ³¨±·μ-
¸Ì¥³ ¨ ¶·μ£· ³³¨·Ê¥³ÒÌ ³ É·¨Í. �·¨¢μ¤¨É¸Ö ¸· ¢´¥´¨¥ ¶ · ³¥É·μ¢ É·¨££¥·´ÒÌ ¸¨-
¸É¥³ Ê¸É ´μ¢μ± ATLAS ¨ CMS.

’ ¡². 1. ˆ². 33. 	¨¡²¨μ£·.: 127.


