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„μ³¨´¨·ÊÕÐ¨° ¢±² ¤ ¢ ¸¥Î¥´¨Ö ¦¥¸É±¨Ì ¶·μÍ¥¸¸μ¢ ¶·¨ ¢Ò¸μ±μ° Ô´¥·£¨¨ ¤ ÕÉ
¶·μÍ¥¸¸Ò, Ì · ±É¥·¨§ÊÕÐ¨¥¸Ö ³Ê²ÓÉ¨·¥¤¦¥¢¸±μ° ±¨´¥³ É¨±μ°, ¢ ±μÉμ·ÒÌ ¶·μÖ¢²Ö-
¥É¸Ö ËÊ´¤ ³¥´É ²Ó´μ¥ ¸¢μ°¸É¢μ ±¢ ´Éμ¢ÒÌ ± ²¨¡·μ¢μÎ´ÒÌ É¥μ·¨° ¶μ²Ö Å ·¥¤¦¥§ Í¨Ö
¶ ·Éμ´´ÒÌ  ³¶²¨ÉÊ¤. �·¥¤¸É ¢²¥´μ ±· É±μ¥ μ¶¨¸ ´¨¥ ¶μ¤Ìμ¤  ·¥¤¦¥§μ¢ ´´ÒÌ ¶ ·Éμ-
´μ¢, μ¸´μ¢ ´´μ£μ ´  kT -Ë ±Éμ·¨§ Í¨¨ ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ ¨ ÔËË¥±É¨¢´μ° É¥μ·¨¨
¶μ²Ö ·¥¤¦¥§μ¢ ´´ÒÌ £²Õμ´μ¢ ¨ ±¢ ·±μ¢ ‹. �. ‹¨¶ Éμ¢ .

Dominating contribution to the cross sections of hard processes at high energy is
originating from processes in multi-Regge kinematics, in which the fundamental property
of quantum gauge theories, the Reggeization of parton amplitudes, plays an important role.
In the report, a short description of parton Reggeization approach, which is based on kT

factorization at high energies and effective ˇeld theory of Reggezied gluons and quarks by
L. N. Lipatov, is presented.
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1. ��„•�„ �…„†…‡�‚���›• ���’���‚

Šμ²²¨´¥ ·´ Ö ¶ ·Éμ´´ Ö ³μ¤¥²Ó (Š�Œ), ¢ ±μÉμ·μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ ÊÎ¨-
ÉÒ¢ ÕÉ¸Ö ¶μ¶· ¢±¨ ¸É ·Ï¨Ì ¶μ·Ö¤±μ¢ É¥μ·¨¨ ¢μ§³ÊÐ¥´¨° ¶μ ±μ´¸É ´É¥ ¸¨²Ó-
´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö αS(Q2), Ìμ·μÏμ § ·¥±μ³¥´¤μ¢ ²  ¸¥¡Ö ¶·¨ μ¶¨¸ ´¨¨
¦¥¸É±¨Ì ¶·μÍ¥¸¸μ¢ ¸ μ¤´¨³ ¦¥¸É±¨³ ³ ¸ÏÉ ¡μ³ Q, É ±¨Ì ± ± £²Ê¡μ±μ´¥-
Ê¶·Ê£μ¥ · ¸¸¥Ö´¨¥ ²¥¶Éμ´μ¢ ´  ¶·μÉμ´ Ì ¨ Ö¤· Ì,  ¤·μ´´μ¥ ·μ¦¤¥´¨¥ ÉÖ¦¥²ÒÌ
±¢ ·±μ¢ ¨²¨ ± ²¨¡·μ¢μÎ´ÒÌ ¡μ§μ´μ¢ [1]. �·¨ μ¶¨¸ ´¨¨ ¢ Š�Œ ¶·μÍ¥¸¸μ¢ ¸
´¥¸±μ²Ó±¨³¨ ¦¥¸É±¨³¨ ³ ¸ÏÉ ¡ ³¨ ¢μ§´¨± ÕÉ É·Ê¤´μ¸É¨, ¸¢Ö§ ´´Ò¥ ¸ ÊÎ¥-
Éμ³ ¡μ²ÓÏ¨Ì ²μ£ ·¨Ë³¨Î¥¸±¨Ì ¢±² ¤μ¢ É¨¶  [αS log (Q1/Q2)]n ¶·¨ ¸Ê³³¨·μ-
¢ ´¨¨ ¸É ·Ï¨Ì ¶μ·Ö¤±μ¢ ·Ö¤  É¥μ·¨¨ ¢μ§³ÊÐ¥´¨°. ‚ ·¥¤¦¥¢¸±μ³ ¶·¥¤¥²¥, ±μ-
£¤  ³ ¸ÏÉ ¡ ¦¥¸É±μ£μ ¶·μÍ¥¸¸  ³´μ£μ ³¥´ÓÏ¥ ¶μ²´μ° Ô´¥·£¨¨ ¸Éμ²±´μ¢¥´¨Ö,
Q �

√
S, ¢μ§´¨± ¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ÊÎ¥É  ¡μ²ÓÏ¨Ì ²μ£ ·¨Ë³¨Î¥¸±¨Ì ¢±² ¤μ¢
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[αS log (1/x)]n, £¤¥ x ∼ Q/
√

S. �Éμ ¤μ¸É¨£ ¥É¸Ö ¢ ¶μ¤Ìμ¤¥ Ë ±Éμ·¨§ Í¨¨
¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ ¨²¨ kT -Ë ±Éμ·¨§ Í¨¨, É. ¥. Ë ±Éμ·¨§ Í¨¨, § ¢¨¸ÖÐ¥°
μÉ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¨ ¢¨·ÉÊ ²Ó´μ¸É¥° ´ Î ²Ó´ÒÌ ¶ ·Éμ´μ¢ [2]. ‚ ÔÉμ³
¸²ÊÎ ¥ ¸¥Î¥´¨¥ ¦¥¸É±μ£μ ¶·μÍ¥¸¸  ¢  ¤·μ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ ¢Ò¸μ±μ°
Ô´¥·£¨¨ μ¶¨¸Ò¢ ¥É¸Ö Ë ±Éμ·¨§ Í¨μ´´μ° Ëμ·³Ê²μ°

dσ(pp → H + X) =
∑

i,j

Φi(x1, t1, Q
2) ⊗ Φj(x2, t2, Q

2) ⊗ dσ̂ij(H, t1, t2), (1)

£¤¥ dσ̂ij(H, t1, t2) Å ±μÔËË¨Í¨¥´É ¦¥¸É±μ£μ · ¸¸¥Ö´¨Ö (¢ ²¨¤¨·ÊÕÐ¥³ ¶·¨-
¡²¨¦¥´¨¨ Å ¸¥Î¥´¨¥ ¶ ·Éμ´´μ£μ ¶μ¤¶·μÍ¥¸¸  ij → H); Φ(x1,2, t1,2, Q

2) Å
´¥¨´É¥£·¨·μ¢ ´´Ò¥ ¶ ·Éμ´´Ò¥ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö (´�”�). ‚ Î ¸É´μ³
¸²ÊÎ ¥, ±μ£¤  t1,2 � Q2 ¨ ¢¨·ÉÊ ²Ó´μ¸ÉÖ³¨ ¶ ·Éμ´μ¢ ¢ ¦¥¸É±μ³ ¶μ¤-
¶·μÍ¥¸¸¥ ³μ¦´μ ¶·¥´¥¡·¥ÎÓ, ¨¸¶μ²Ó§Ê¥É¸Ö É ± ´ §Ò¢ ¥³ Ö ®Transverse Mo-
mentum Dependent¯ ¸Ì¥³  ¢ÒÎ¨¸²¥´¨°, ¢ ±μÉμ·μ° ³μ£ÊÉ ¡ÒÉÓ ¶μ¸²¥¤μ¢ -
É¥²Ó´μ ÊÎÉ¥´Ò ¡μ²ÓÏ¨¥ ²μ£ ·¨Ë³¨Î¥¸±¨¥ ¶μ¶· ¢±¨ [αS , log2 (Q2/t1,2)]n

¨ [αS log (Q2/t1,2)]n. � ¶·¨³¥·, ¢ ¶·μÍ¥¸¸ Ì ·μ¦¤¥´¨Ö ³ ¸¸¨¢´ÒÌ ²¥¶Éμ´-
´ÒÌ ¶ · ¸ ³ ²Ò³¨ ¶μ¶¥·¥Î´Ò³¨ ¨³¶Ê²Ó¸ ³¨, ±μ£¤  ΛQCD � pT ∼ √

t1,2 �
Q �

√
S. �¤´ ±μ ¢ μ¡² ¸É¨ ¡μ²ÓÏ¨Ì ¶μ¶¥·¥Î´ÒÌ ¨³¶Ê²Ó¸μ¢ pT ∼ √

t1,2 ∼
x1,2

√
S ¢¨·ÉÊ ²Ó´μ¸ÉÖ³¨ ´ Î ²Ó´ÒÌ ¶ ·Éμ´μ¢ ¶·¥´¥¡·¥ÎÓ Ê¦¥ ´¥²Ó§Ö. ‚ ÔÉμ³

¸²ÊÎ ¥ ´¥μ¡Ìμ¤¨³μ ¨¸¶μ²Ó§μ¢ ÉÓ ¶μ¤Ìμ¤ ·¥¤¦¥§μ¢ ´´ÒÌ ¶ ·Éμ´μ¢ (���), ±μ-
Éμ·Ò° μ¸´μ¢ ´ ´  ¸¢μ°¸É¢¥ 	”Š‹-Ë ±Éμ·¨§ Í¨¨ ¶ ·Éμ´´ÒÌ  ³¶²¨ÉÊ¤ ¢ ·¥-
¤¦¥¢¸±μ³ ¶·¥¤¥²¥ [2]. �·¨ ÔÉμ³  ³¶²¨ÉÊ¤Ê ¦¥¸É±μ£μ ¶·μÍ¥¸¸  ·μ¦¤¥´¨Ö
Î ¸É¨Í ³μ¦´μ Ë ±Éμ·¨§μ¢ ÉÓ ´  ± ²¨¡·μ¢μÎ´μ-¨´¢ ·¨ ´É´Ò¥ ¡²μ±¨, ±μÉμ·Ò¥
μ¶¨¸Ò¢ ÕÉ ·μ¦¤¥´¨¥ ±² ¸É¥·μ¢ Î ¸É¨Í, ¸¨²Ó´μ · §¤¥²¥´´ÒÌ ¶μ ¡Ò¸É·μÉ¥.
‚§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê É ±¨³¨ ±² ¸É¥· ³¨ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶ÊÉ¥³ μ¡³¥´ 
t-± ´ ²Ó´Ò³¨ ·¥¤¦¥§μ¢ ´´Ò³¨ £²Õμ´ ³¨ ¨²¨ ±¢ ·± ³¨, ±μÉμ·Ò¥ · ¸¸³ É·¨-
¢ ÕÉ¸Ö ± ± ´μ¢Ò¥ ± ²¨¡·μ¢μÎ´μ-¨´¢ ·¨ ´É´Ò¥ ¸É¥¶¥´¨ ¸¢μ¡μ¤Ò ¢ ±¢ ´Éμ¢μ°
Ì·μ³μ¤¨´ ³¨±¥ (Š•„) ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ. “¤μ¡´Ò³ ¨´¸É·Ê³¥´Éμ³ ¤²Ö
¶μ¸É·μ¥´¨Ö ³Ê²ÓÉ¨·¥¤¦¥¢¸±μ°  ¸¨³¶ÉμÉ¨±¨  ³¶²¨ÉÊ¤ Ö¢²Ö¥É¸Ö ÔËË¥±É¨¢´ Ö
± ²¨¡·μ¢μÎ´μ-¨´¢ ·¨ ´É´ Ö É¥μ·¨Ö ¶μ²Ö ¤²Ö ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±μ£μ ¶·¥¤¥² 
Š•„, ¶·¥¤²μ¦¥´´ Ö ‹.�.‹¨¶ Éμ¢Ò³ [3]. „²Ö ¶μ²ÊÎ¥´¨Ö ´�”� ¢ ¶μ¤Ìμ¤¥ ·¥-
¤¦¥§μ¢ ´´ÒÌ ¶ ·Éμ´μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö ³μ¤¥²Ó Š¨³¡¥· ÄŒ ·É¨´ Ä�Ò¸±¨´  [4],
¶μ§¢μ²ÖÕÐ Ö ¶μ²ÊÎ¨ÉÓ ´�”� ¨§ ¨§¢¥¸É´ÒÌ ±μ²²¨´¥ ·´ÒÌ �”�, Ê¤μ¢²¥É¢μ·Ö-
ÕÐ¨Ì Ê· ¢´¥´¨Ö³ Ô¢μ²ÕÍ¨¨ „ƒ‹�� [1], ¶ÊÉ¥³ ÊÎ¥É  ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸ 
¨ ¢¨·ÉÊ ²Ó´μ¸É¥° ¶ ·Éμ´  ´  ¶μ¸²¥¤´¥³ Ï £¥ Š•„-Ô¢μ²ÕÍ¨¨, ¸ £ · ´É¨¥°
· §¤¥²¥´¨Ö ¶μ ¡Ò¸É·μÉ¥ Î ¸É¨Í, ·μ¦¤¥´´ÒÌ ¢ ¦¥¸É±μ³ ¶·μÍ¥¸¸¥, μÉ Î ¸É¨Í
¶ ·Éμ´´μ£μ ± ¸± ¤ .

2. †…‘’Šˆ… ���–…‘‘› ‚ ���

�·¨ Ô´¥·£¨ÖÌ ±μ²² °¤¥·μ¢ HERA (
√

Sep = 314 ƒÔ‚), Tevatron (
√

Spp̄ =
1,8, 1,96 ’Ô‚) ¨ LHC (

√
Spp = 7, 13 ’Ô‚) Ê¸²μ¢¨Ö ·¥¤¦¥¢¸±μ° ¨²¨ ³Ê²Ó-
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É¨·¥¤¦¥¢¸±μ° ±¨´¥³ É¨±¨ ·¥ ²¨§ÊÕÉ¸Ö ¢ ¶·μÍ¥¸¸ Ì ·μ¦¤¥´¨Ö c- ¨ b-±¢ ·±μ¢
¸ ¶μ¶¥·¥Î´Ò³¨ ¨³¶Ê²Ó¸ ³¨ ¤μ 20Ä30 ƒÔ‚, pT �

√
S. ‚ · ¡μÉ Ì [5] ´ ³¨

¡Ò²¨ · ¸¸Î¨É ´Ò ¢ ��� pT -¸¶¥±É·Ò D- ¨ B-³¥§μ´μ¢ ¢μ Ë· £³¥´É Í¨μ´´μ°
³μ¤¥²¨ ¨ ¶μ²ÊÎ¥´μ Ìμ·μÏ¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ±μ²² -
¡μ· Í¨° CDF, D0, CMS ¨ LHCb. ‘¶¥±É·Ò ·μ¦¤¥´¨Ö Î ·³μ´¨¥¢ ¨ ¡μÉÉμ³μ-
´¨¥¢, ¨§³¥·¥´´Ò¥ ´  ±μ²² °¤¥· Ì Tevatron ¨ LHC, É ±¦¥ Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ
μ¶¨¸Ò¢ ÕÉ¸Ö ¢ ¸Ì¥³¥, μ¸´μ¢ ´´μ° ´  ��� ¨ ³μ¤¥²¨ ´¥·¥²ÖÉ¨¢¨¸É¸±μ° Š•„,
¸ ÊÎ¥Éμ³ ¸¨´£²¥É´μ£μ ¨ μ±É¥É´μ£μ ³¥Ì ´¨§³μ¢ ·μ¦¤¥´¨Ö ÉÖ¦¥²ÒÌ ±¢ ·±μ-
´¨¥¢ [6]. �·¨ Ô´¥·£¨ÖÌ LHC ¸¶¥±É·Ò μ¤¨´μÎ´ÒÌ ¸É·Ê° ¨ ¶·Ö³ÒÌ ËμÉμ´μ¢ ¢
��� μ¶¨¸Ò¢ ÕÉ¸Ö ¢¶²μÉÓ ¤μ ¶μ¶¥·¥Î´ÒÌ ¨³¶Ê²Ó¸μ¢ 100Ä200 ƒÔ‚ [7]. „¢ÊÌÎ -
¸É¨Î´Ò¥ ±μ··¥²ÖÍ¨¨ ¶μ · §²¨Î´Ò³ ¶¥·¥³¥´´Ò³ ¨§ÊÎ ²¨¸Ó ¢ · ¡μÉ Ì [8], £¤¥
¡Ò²μ ¶μ± § ´μ Ìμ·μÏ¥¥ ¸μ£² ¸¨¥ · ¸Î¥Éμ¢ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨
¤²Ö ¶ ·´μ£μ ·μ¦¤¥´¨Ö ¸É·Ê°, ¶ · ËμÉμ´μ¢, ËμÉμ´  ¨ ¸É·Ê¨, ¶ ·Ò b-±¢ ·±μ¢ÒÌ
¸É·Ê°.
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