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„ ´ µ¡§µ· ¸µ¢·¥³¥´´µ£µ ¸µ¸ÉµÖ´¨Ö É¥µ·¥É¨Î¥¸±µ£µ µ¶¨¸ ´¨Ö ¶·µÍ¥¸¸µ¢ £²Ê¡µ±µ´¥Ê¶·Ê£µ£µ
²¥¶Éµ´-´Ê±²µ´´µ£µ ¨ Ô²¥±É·µ´-¶µ§¨É·µ´´µ£µ · ¸¸¥Ö´¨° ´  ¡µ²ÓÏ¨¥ Ê£²Ò ¸ ÊÎ¥Éµ³ · ¤¨ Í¨µ´-
´ÒÌ ¶µ¶· ¢µ± ¢ ²¨¤¨·ÊÕÐ¥³ ¨ ¸²¥¤ÊÕÐ¥³ §  ²¨¤¨·ÊÕÐ¨³ ¶·¨¡²¨¦¥´¨ÖÌ. � ¸¸³µÉ·¥´Ò É ±¦¥
¶·¨´Í¨¶Ò ¸µ§¤ ´¨Ö ¨ Ë¨§¨Î¥¸± Ö ¶·µ£· ³³  ¤²Ö ËµÉµ´-ËµÉµ´´ÒÌ ±µ²² °¤¥·µ¢.

The present status of theoretical description of deep-inelastic lepton-nucleon as well as large
angle Bhabha scattering with account for radiative corrections in the leading and next-to-leading
approximations are reviewed. Also considered is a biuld-up principle and physical programme of the
photon-photon colliders.

�·¥Í¨§¨µ´´Ò¥ ¨§³¥·¥´¨Ö ´  ¸µ¢·¥³¥´´ÒÌ Ô²¥±É·µ´-¶µ§¨É·µ´´ÒÌ ¨ Ô²¥±É-
·µ´-¶·µÉµ´´ÒÌ ±µ²² °¤¥· Ì É·¥¡ÊÕÉ ¤µ¸É ÉµÎ´µ ÉµÎ´µ£µ µ¶¨¸ ´¨Ö ¸¥Î¥´¨°
´µ·³¨·ÊÕÐ¨Ì ¶·µÍ¥¸¸µ¢, ´¥µ¡Ìµ¤¨³ÒÌ ¤²Ö µ¶·¥¤¥²¥´¨Ö ¸¢¥É¨³µ¸É¨.

„²Ö Ô²¥±É·µ´-¶µ§¨É·µ´´ÒÌ Ê¸É ´µ¢µ± É ±¨³ ¶·µÍ¥¸¸µ³ Ö¢²Ö¥É¸Ö ¶·µÍ¥¸¸
(±¢ §¨)Ê¶·Ê£µ£µ · ¸¸¥Ö´¨Ö (¶·µÍ¥¸¸ � ¡ ) ´  ¡µ²ÓÏ¨¥ ¨ ³ ²Ò¥ Ê£²Ò. � 
Ê¸É ´µ¢± Ì LEP1, LEP2 ¤¥É ²Ó´µ ¨§ÊÎ ²¨¸Ó ¸¢µ°¸É¢  ¶·µ³¥¦ÊÉµÎ´ÒÌ W -,
Z-¡µ§µ´µ¢. ’µÎ´µ¸ÉÓ, ¶·¥¤ÑÖ¢²Ö¥³ Ö ± É¥µ·¥É¨Î¥¸±¨ · ¸¸Î¨É ´´µ³Ê ¸¥Î¥´¨Õ,
¸µ¸É ¢²Ö²  ³¥´¥¥ ¤¥¸ÖÉµ° ¤µ²¨ ¶·µÍ¥´É . ‡´ ´¨Ö ¸¥Î¥´¨Ö ¶·µÍ¥¸¸  ¢ ¡µ·´µ¢-
¸±µ³ ¶·¨¡²¨¦¥´¨¨ µ± §Ò¢ ¥É¸Ö ´¥¤µ¸É ÉµÎ´o, ¢±² ¤Ò · ¤¨ Í¨µ´´ÒÌ ¶µ¶· -
¢µ± (��) ¢Ò¸Ï¨Ì ¶µ·Ö¤±µ¢ É¥µ·¨¨ ¢µ§³ÊÐ¥´¨° (’‚), ¸¢Ö§ ´´Ò¥ ¸ ¨§²ÊÎ¥´¨¥³
¢¨·ÉÊ ²Ó´ÒÌ ¨ ·¥ ²Ó´ÒÌ ËµÉµ´µ¢ ¨ e+e−-¶ ·, µ± §Ò¢ ÕÉ¸Ö ¸ÊÐ¥¸É¢¥´´Ò³¨
¢¶²µÉÓ ¤µ ¸² £ ¥³ÒÌ 3-£µ ¶µ·Ö¤±  ’‚. ‚ Í¨±²¥ · ¡µÉ [1], ¢Ò¶µ²´¥´´ÒÌ ¢
É¥Î¥´¨¥ ´¥¸±µ²Ó±¨Ì ²¥É, ¡Ò²¨ · ¸¸Î¨É ´Ò �� ± ¸¥Î¥´¨Õ ¢ ¸²ÊÎ ¥ · ¸¸¥Ö´¨Ö
´  ³ ²Ò¥ ¨ ¡µ²ÓÏ¨¥ Ê£²Ò. �¥§Ê²ÓÉ ÉÒ ÔÉ¨Ì · ¡µÉ ¡Ò²¨ ¨¸¶µ²Ó§µ¢ ´Ò ¢ Î¨-
¸²¥ ¤·Ê£¨Ì ¶µ¤Ìµ¤µ¢ ¤²Ö ¶·¥Í¨§¨µ´´µ£µ ¨§³¥·¥´¨Ö ¸¢¥É¨³µ¸É¨ ´  ±µ²² °¤¥·e
–…�� [2].

�·¨ ¢ÒÎ¨¸²¥´¨¨ ¤¨ËË¥·¥´Í¨ ²Ó´µ£µ ¸¥Î¥´¨Ö ¦¥¸É±µ£µ Éµ·³µ§´µ£µ ¨§²Ê-
Î¥´¨Ö ´  ¡µ²ÓÏµ° Ê£µ² ´ ³¨ ¡Ò²µ µ¡´ ·Ê¦¥´µ µÉ±²µ´¥´¨¥ µÉ ¤·¥²²-Ö´µ¢¸±µ°
Ëµ·³Ò ¸¥Î¥´¨Ö ¤ ¦¥ ¢ ²¨¤¨·ÊÕÐ¥³ ¶·¨¡²¨¦¥´¨¨ Å ¸¥Î¥´¨¥ ¸ ÊÎ¥Éµ³ �� ´¥
¢Ò· ¦ ¥É¸Ö ¢ É¥·³¨´ Ì ¡µ·´µ¢¸±µ£µ. ‚ · ¡µÉ¥ [3] ¤ ´  ´ ²¨§ ÔÉµ£µ Ö¢²¥´¨Ö.

„²Ö ¶·µÍ¥¸¸µ¢ 4-£µ ¶µ·Ö¤±  ’‚ ´ ³¨ ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò ¸¥Î¥´¨Ö ¨§²ÊÎ¥´¨Ö
¤¢ÊÌ ¦¥¸É±¨Ì ËµÉµ´µ¢ ¨ ¦¥¸É±µ° ¶ ·Ò ¢ ±µ²²¨´¥ ·´µ° ¨ ´¥±µ²²¨´¥ ·´µ°
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±¨´¥³ É¨±¥, ¸¤¥² ´  µÍ¥´±  ´¥²¨¤¨·ÊÕÐ¨Ì ¢±² ¤µ¢ (´¥ ¸µ¤¥·¦ Ð¨Ì ¸É¥¶¥´¥°
¡µ²ÓÏµ£µ ²µ£ ·¨Ë³  µÉ´µÏ¥´¨Ö Ô´¥·£¨¨ Ô²¥±É·µ´µ¢ ± ¨Ì ³ ¸¸¥) [4].

�¥ ³¥´¥¥  ±ÉÊ ²Ó´  § ¤ Î  ¢ÒÎ¨¸²¥´¨Ö �� ± ¸¥Î¥´¨Ö³ ¶·µÍ¥¸¸µ¢ £²Ê¡µ±µ-
´¥Ê¶·Ê£µ£µ · ¸¸¥Ö´¨Ö. ‚ · ¡µÉ¥ [5] ¡Ò²µ ¢ÒÎ¨¸²¥´µ ¸¥Î¥´¨¥ ¢ Ê¶·Ê£µ° ¶µ ¶·µ-
Éµ´Ê ³¨Ï¥´¨ ±¨´¥³ É¨±¥. „²Ö ÔÉµ£µ ¸²ÊÎ Ö ¶µ²ÊÎ¥´µ ¸¥Î¥´¨¥ ¢ ²¨¤¨·ÊÕÐ¥³
¨ ´¥²¨¤¨·ÊÕÐ¥³ ¶·¨¡²¨¦¥´¨ÖÌ ¤²Ö ±¨´¥³ É¨Î¥¸±¨Ì Ê¸²µ¢¨° Ô±¸¶¥·¨³¥´Éµ¢,
¶·µ¢µ¤¨³ÒÌ ¢ DESY.

‚ · ¡µÉ¥ [6] ¨¸¸²¥¤µ¢ ´ ¢µ¶·µ¸ µ¡ µ¡µ¡Ð¥´´µ³ Ô°±µ´ ²Ó´µ³ ¶·¥¤¸É ¢-
²¥´¨¨  ³¶²¨ÉÊ¤ · ¸¸¥Ö´¨Ö ´  ³ ²Ò¥ Ê£²Ò. „²Ö ÔÉµ° Í¥²¨ ¢ÒÎ¨¸²¥´Ò �� ±
¸¥Î¥´¨Õ e+e−-· ¸¸¥Ö´¨Ö ´  ³ ²Ò¥ Ê£²Ò ¢ ¤¢ÊÌ¶¥É²¥¢µ³ ¶·¨¡²¨¦¥´¨¨. �µ-
± § ´µ, ÎÉµ ¶·¥¤¸É ¢²¥´¨¥  ³¶²¨ÉÊ¤Ò ¢ ¢¨¤¥ ¶·µ¨§¢¥¤¥´¨Ö Ëµ·³Ë ±Éµ·  ´ 
 ³¶²¨ÉÊ¤Ê ¢ Ô°±µ´ ²Ó´µ³ ¶·¨¡²¨¦¥´¨¨ ´ ·ÊÏ ¥É¸Ö §  ¸Î¥É ¢±² ¤  ´¥¶² ´ ·-
´ÒÌ ¤¨ £· ³³ ”¥°´³ ´ . „²Ö  ³¶²¨ÉÊ¤ ¶µ²ÊÎ¥´Ò Ö¢´Ò¥ ¢Ò· ¦¥´¨Ö.

‚ · ¡µÉ¥ [7] ¢ÒÎ¨¸²¥´Ò ¸¶¨· ²Ó´Ò¥  ³¶²¨ÉÊ¤Ò ¤²Ö ¶·µÍ¥¸¸µ¢ e−e±-· ¸-
¸¥Ö´¨Ö ´  ³ ²Ò¥ Ê£²Ò ¸ ¨§²ÊÎ¥´¨¥³ ¤¢ÊÌ ËµÉµ´µ¢ ´  ³ ²Ò° Ê£µ² ¢¤µ²Ó µ¸¨
¶ÊÎ±µ¢. �·µ ´ ²¨§¨·µ¢ ´µ ¶µ¢¥¤¥´¨¥  ³¶²¨ÉÊ¤ ¸ ¸µÌ· ´¥´¨¥³ ¨ ´ ·ÊÏ¥´¨¥³
¸¶¨· ²Ó´µ¸É¨. � ¸¸³µÉ·¥´´ Ö ±¨´¥³ É¨Î¥¸± Ö µ¡² ¸ÉÓ ¤ ¥É £² ¢´Ò° ¢±² ¤ ¢
¸¥Î¥´¨¥, ÎÉµ Ö¢²Ö¥É¸Ö ³µÉ¨¢ Í¨¥° ¤²Ö ´ Ï¥£µ  ´ ²¨§ .

‘ Í¥²ÓÕ µ¶·¥¤¥²¥´¨Ö ¸É¥¶¥´¨ ¶µ²Ö·¨§ Í¨¨ ²¨´¥°´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ Ëµ-
Éµ´µ¢ ´  µ¶ÒÉ¥ ¨¸¶µ²Ó§Ê¥É¸Ö ¶·µÍ¥¸¸ ËµÉµ·µ¦¤¥´¨Ö ²¥¶Éµ´´µ° ¶ ·Ò ´  Ô²¥±-
É·µ´¥ (¢¥Ð¥¸É¢ ). ‚ · ¡µÉ¥ [8] ¸¤¥² ´  ´ ²¨§ ¢¥¤ÊÐ¨Ì (´¥ ¨¸Î¥§ ÕÐ¨Ì ¢
¶·¥¤¥²¥ ¢Ò¸µ±¨Ì Ô´¥·£¨° ËµÉµ´ ) ¨ ´¥¢¥¤ÊÐ¨Ì ¢±² ¤µ¢ ¢ ¸¥Î¥´¨¥ ¶·µÍ¥¸¸ ,
¶·¨¢¥¤¥´Ò ¤ ´´Ò¥ Î¨¸²¥´´µ£µ · ¸Î¥É  ¨ ¤ ´µ ¸· ¢´¥´¨¥ ¸ ·¥§Ê²ÓÉ É ³¨ ¶·¥-
¤Ò¤ÊÐ¨Ì · ¡µÉ ¨ ¤ ´´Ò³¨ µ¶ÒÉ .

‚ µ¡§µ·¥ [9] · ¸¸³µÉ·¥´Ò ¶·¨´Í¨¶Ò ¸µ§¤ ´¨Ö ¨ Ë¨§¨Î¥¸± Ö ¶·µ£· ³³ 
¤²Ö ËµÉµ´-ËµÉµ´´ÒÌ ±µ²² °¤¥·µ¢. “¤¥²¥´µ ¢´¨³ ´¨¥ ´¥²¨´¥°´Ò³ ÔËË¥±É ³
¢ ¶·µÍ¥¸¸¥ ±µ³¶Éµ´µ¢¸±µ£µ · ¸¸¥Ö´¨Ö ´ § ¤ ± ± ³¥Ì ´¨§³Ê, µ¶·¥¤¥²ÖÕÐ¥³Ê
¸¢¥É¨³µ¸ÉÓ ±µ²² °¤¥·µ¢. � ¸¸³µÉ·¥´Ò ´¥±µÉµ·Ò¥ ± ²¨¡·µ¢µÎ´Ò¥ ¶·µÍ¥¸¸Ò,
±µÉµ·Ò¥ ³µ¦´µ ¨¸¶µ²Ó§µ¢ ÉÓ ¤²Ö µ¶¥· É¨¢´µ£µ µ¶·¥¤¥²¥´¨Ö ¸¢¥É¨³µ¸É¨.
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