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‹ ¡µ· Éµ·¨Ö É¥µ·¥É¨Î¥¸±µ° Ë¨§¨±¨ ¨³. �. �. �µ£µ²Õ¡µ¢ 

� ¸¸³µÉ·¥´ ¸É ÉÊ¸ ¶·µ£· ³³Ò ¨¸¸²¥¤µ¢ ´¨Ö ¶·µÍ¥¸¸µ¢ ¸ µÎ¥´Ó ¡µ²ÓÏµ° ³´µ¦¥¸É¢¥´´µ¸ÉÓÕ,
±µ£¤  ´¥Ê¶·Ê£µ¸ÉÓ ¡²¨§±  ± ¥¤¨´¨Í¥. �·¨¢¥¤¥´µ µ¶·¥¤¥²¥´¨¥ ¨§ÊÎ ¥³ÒÌ ¶·µÍ¥¸¸µ¢, µ¡¸Ê¦¤ ÕÉ¸Ö
³µÉ¨¢ Í¨Ö ¨¸¸²¥¤µ¢ ´¨° ¨ Ô±¸¶¥·¨³¥´É ²Ó´µ ´ ¡²Õ¤ ¥³Ò¥ ¶·¥¤¸± § ´¨Ö.

The status of the programme of studying processes with high multiplicity, when inelasticity is
close to unity, is considered. The deˇnition of the processes under study is given, and the motivation
of investigations and the experimentally observed predictions are discussed.

‚‚…„…�ˆ…

�Ê¤¥³ · ¸¸³ É·¨¢ ÉÓ ¶·µÍ¥¸¸Ò ¸ ³´µ¦¥¸É¢¥´´µ¸ÉÓÕ

n � n̄(s), (1)

£¤¥ n̄(s) Å ¸·¥¤´ÖÖ ³´µ¦¥¸É¢¥´´µ¸ÉÓ ·µ¦¤¥´´ÒÌ Î ¸É¨Í [1]. ŒÒ ´¥ ¡Ê¤¥³
· §²¨Î ÉÓ ¨Ì ¶µ § ·Ö¤Ê, ³ ¸¸¥ ¨ É. ¤. �·¨ ÔÉµ³, ÎÉµ¡Ò ¨§¡ ¢¨ÉÓ¸Ö µÉ ¢²¨Ö´¨Ö
£· ´¨Í Ë §µ¢µ£µ µ¡Ñ¥³ , ¡Ê¤¥³ ¸Î¨É ÉÓ, ÎÉµ

n � nmax =
√

s/m, (2)

£¤¥ m = 0,2 ƒÔ‚ Å É¨¶¨Î´ Ö ³ ¸¸   ¤·µ´ . �µ²¥¥ ¤¥É ²Ó´µ¥ µ¶·¥¤¥²¥´¨¥
µ¡² ¸É¨ µÎ¥´Ó ¡µ²ÓÏ¨Ì ³´µ¦¥¸É¢¥´´µ¸É¥° (��Œ) § ¢¨¸¨É µÉ ±µ´±·¥É´µ° ³µ-
¤¥²¨ [2].

…¸²¨ ¢¢¥¸É¨ ±µÔËË¨Í¨¥´É ´¥Ê¶·Ê£µ¸É¨ κ = 1 − εmax/E, £¤¥ εmax Å
Ô´¥·£¨Ö ¸ ³µ° ¡Ò¸É·µ° ¨§ ·µ¦¤¥´´ÒÌ Î ¸É¨Í ¢ ¤ ´´µ° ¸¨¸É¥³¥ ±µµ·¤¨´ É
¨ E Å ¶µ²´ Ö Ô´¥·£¨Ö ¢ Éµ° ¦¥ ¸¨¸É¥³¥, Éµ µ¡² ¸ÉÓ ��Œ ³µ¦´µ É ±¦¥
µ¶·¥¤¥²¨ÉÓ Ê¸²µ¢¨¥³

1 − κ � 1. (3)

∗�µ¸ÉµÖ´´µ¥ ³¥¸Éµ · ¡µÉÒ: ˆ´¸É¨ÉÊÉ Ë¨§¨±¨, ’¡¨²¨¸¨, ƒ·Ê§¨Ö.
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” ±É¨Î¥¸±¨ ÔÉµ µ§´ Î ¥É, ÎÉµ ¢ ¶·µÍ¥¸¸ Ì ��Œ ·µ¦¤ ÕÉ¸Ö µÉ´µ¸¨É¥²Ó´µ
³¥¤²¥´´Ò¥ Î ¸É¨ÍÒ. �Éµ ¸¢µ°¸É¢µ ¶·¥¤¶µ² £ ¥É¸Ö ¶µ²µ¦¨ÉÓ ¢ µ¸´µ¢Ê É·¨£-
£¥·  ¶µ µÉ¡µ·Ê ¨´É¥·¥¸ÊÕÐ¨Ì ´ ¸ ¸µ¡ÒÉ¨°. ‘²¥¤Ê¥É µÉ³¥É¨ÉÓ, ÎÉµ ´¥Ê¶·Ê£¨¥
¸¥Î¥´¨Ö ¸ ��Œ ±· °´¥ ³ ²Ò, ≤ 10−7σtot. �µ ÔÉµ° ¶·¨Î¨´¥ ¶·µÍ¥¸¸Ò ¸ ��Œ
³µ£ÊÉ ´ ¡²Õ¤ ÉÓ¸Ö, ¥¸²¨ µ¸É ²Ó´Ò¥ ± ´ ²Ò ·µ¦¤¥´¨Ö Î ¸É¨Í ¸µµÉ¢¥É¸É¢ÊÕ-
Ð¨³ µ¡· §µ³ ¶µ¤ ¢²¥´Ò É·¨££¥·µ³ [3].

1. •���Š’…��›… —…�’› ���–…‘‘�‚ ‘ ��Œ

ŒµÉ¨¢ Í¨¥° ¤²Ö ¨§ÊÎ¥´¨Ö ��Œ ³µ£ÊÉ ¸²Ê¦¨ÉÓ ¸²¥¤ÊÕÐ¨¥ ¸µµ¡· ¦¥´¨Ö.

Å ˆ§¢¥¸É´µ, ÎÉµ ¤µ³¨´¨·ÊÕÐ Ö ¢ ¶µ²´ÒÌ ¸¥Î¥´¨ÖÌ ¶¥·¨Ë¥·¨Î¥¸± Ö ± ·-
É¨´ , µÉ¢¥Î ÕÐ Ö ¢§ ¨³µ¤¥°¸É¢¨Õ  ¤·µ´µ¢ ´  ¡µ²ÓÏ¨Ì · ¸¸ÉµÖ´¨ÖÌ

√
ln s,

¸¶· ¢¥¤²¨¢  ²¨ÏÓ ¤µ n ∼ n̄(s)2. ’ ±¨³ µ¡· §µ³, ³Ò ´ ³¥·¥´Ò ¨¸¸²¥¤µ¢ ÉÓ
µ¡² ¸ÉÓ ¶·¨³¥´¨³µ¸É¨ ¶¥·¨Ë¥·¨Î¥¸±µ° ± ·É¨´Ò [1].

Å ˆ³¥Ö ��Œ ¢ ±µ´¥Î´µ³ ¸µ¸ÉµÖ´¨¨, ¥¸É¥¸É¢¥´´µ ¶·¥¤¶µ²µ¦¨ÉÓ, ÎÉµ
¶·¨ ÔÉµ³ ¢µ§¡Ê¦¤ ¥É¸Ö ³ ±¸¨³ ²Ó´µ ¤µ¸É¨¦¨³µ¥ Î¨¸²µ ¸É¥¶¥´¥° ¸¢µ¡µ¤Ò
¸É ²±¨¢ ÕÐ¨Ì¸Ö Î ¸É¨Í, ¸·¥¤¨ ±µÉµ·ÒÌ ³µ£ÊÉ ¡ÒÉÓ ®´µ¢Òe¯, ´¥ ´ ¡²Õ¤ ¥³Ò¥
¢ µ¡ÒÎ´ÒÌ ¶·µÍ¥¸¸ Ì [4].

Å …¸²¨ ³´µ¦¥¸É¢¥´´µ¸ÉÓ ·µ¦¤¥´´ÒÌ Î ¸É¨Í ¶µ² £ ÉÓ ³¥·µ° ¤¨¸¸¨¶ -
Í¨¨ ¶¥·¢¨Î´µ° Ô´¥·£¨¨, Éµ ¢ µ¡² ¸É¨ ��Œ ¤¨¸¸¨¶ Í¨Ö ¨, ¸µµÉ¢¥É¸É¢¥´´µ,
Ô´É·µ¶¨Ö, ¤µ¸É¨£ ÕÉ ¸¢µ¥£µ ³ ±¸¨³Ê³ . ’µ£¤ , ¨¸Ìµ¤Ö ¨§ µ¡Ð¨Ì ¶µ²µ¦¥´¨°,
³µ¦´µ µ¦¨¤ ÉÓ, ÎÉµ ¢ µ¡² ¸É¨ ��Œ ¸¨¸É¥³  ®· ¢´µ¢¥¸´ ¯. ‡¤¥¸Ó · ¢´µ¢¥¸¨¥
¸²¥¤Ê¥É ¶µ´¨³ ÉÓ, ¸²¥¤ÊÖ �. �. �µ£µ²Õ¡µ¢Ê, ± ± ¸µ¸ÉµÖ´¨¥ ¸ µ¸² ¡²¥´´Ò³¨
±µ··¥²ÖÍ¨Ö³¨, ±µ£¤  ¸¶¥±É·Ò Ô´¥·£¨¨ Î ¸É¨Í ∼ e−βε µ¶¨¸Ò¢ ÕÉ¸Ö Ëµ·³Ê²µ°
�µ²ÓÍ³ ´ , £¤¥ É¥³¶¥· ÉÊ·  1/β ¸µ¢¶ ¤ ¥É ¸µ ¸·¥¤´¥° Ô´¥·£¨¥° ·µ¦¤¥´´ÒÌ
Î ¸É¨Í [5].

Å ‚µµ¡Ð¥ £µ¢µ·Ö,  ³¶²¨ÉÊ¤  ¶·µÍ¥¸¸  ·µ¦¤¥´¨Ö n Î ¸É¨Í ¤µ²¦´  § ¢¨-
¸¥ÉÓ, ¶µ ±· °´¥° ³¥·¥, µÉ (3n−4) ¶¥·¥³¥´´ÒÌ. �Éµ ¸²¨Ï±µ³ ¡µ²ÓÏµ¥ Î¨¸²µ:
¶·¨ Ô´¥·£¨ÖÌ ¸µ¢·¥³¥´´ÒÌ Ê¸±µ·¨É¥²¥° n̄(s) ∼ 100. ’µ£¤ , ¥¸²¨ ¢ µ¡² ¸É¨
��Œ ¨³¥¥É ³¥¸Éµ É¥·³ ²¨§ Í¨Ö, ¸¨¸É¥³  ³µ¦¥É ¡ÒÉÓ ¤µ¸É ÉµÎ´µ ¶µ²´µ µ¶¨-
¸ ´  ¢¸¥£µ ²¨ÏÓ ¸ ´¥¸±µ²Ó±¨³¨ ¶ · ³¥É· ³¨. �µ¤µ¡´µ¥ ®£·Ê¡µ¥¯ µ¶¨¸ ´¨¥
²¥¦¨É ¢ µ¸´µ¢¥ É¥·³µ¤¨´ ³¨±¨ · ¢´µ¢¥¸´ÒÌ ¸µ¸ÉµÖ´¨° [2,6].

Å Š ± ¤µ¸Éµ¢¥·´µ ¨§¢¥¸É´µ ¨§ Ô±¸¶¥·¨³¥´É , ¢  ¤·µ´´ÒÌ ¶·µÍ¥¸¸ Ì ¶µ²-
´ Ö É¥·³ ²¨§ Í¨Ö µÉ¸ÊÉ¸É¢Ê¥É: ¸·¥¤´ÖÖ ³´µ¦¥¸É¢¥´´µ¸ÉÓ n̄(s) ∼ ln2 s �
nmax. �Éµ Ö¢²¥´¨¥ µ¡ÑÖ¸´Ö¥É¸Ö ¢Ò¸µ±µ° £·Ê¶¶µ° ¸¨³³¥É·¨¨ É¥µ·¨¨, ²¥¦ Ð¥°
¢ µ¸´µ¢¥ Ë¨§¨±¨  ¤·µ´µ¢, ±µÉµ· Ö, Î¥·¥§ ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ § ±µ´Ò ¸µÌ· ´¥-
´¨Ö, µ£· ´¨Î¨¢ ¥É ¤¨´ ³¨±Ê. ‚Ò¡¨· Ö ± ´ ² ¸ ��Œ, ³Ò ¨¸±Ê¸¸É¢¥´´µ ¶µ¤ -
¢²Ö¥³ ¢²¨Ö´¨¥ ÔÉ¨Ì § ±µ´µ¢ ¸µÌ· ´¥´¨Ö, ÎÉµ, ¥¸É¥¸É¢¥´´µ, ¤µ²¦´µ Ê¶·µ¸É¨ÉÓ
¤¨´ ³¨±Ê · ¸¸³ É·¨¢ ¥³ÒÌ ¶·µÍ¥¸¸µ¢ [2].
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ŒÒ ¶µ² £ ¥³, ÎÉµ Ô±¸¶¥·¨³¥´É ²Ó´µ, ¢ ¶¥·¢ÊÕ µÎ¥·¥¤Ó, ´¥µ¡Ìµ¤¨³µ ¨§Ê-
Î¨ÉÓ ¸²¥¤ÊÕÐ¨¥ ´ Ï¨ ÊÉ¢¥·¦¤¥´¨Ö.

Å ‘ ·µ¸Éµ³ ³´µ¦¥¸É¢¥´´µ¸É¨ ¶·µÍ¥¸¸ ¤µ²¦¥´ ¸É ÉÓ ®¦¥¸É±¨³¯. �Éµ
ÊÉ¢¥·¦¤¥´¨¥ ¸²¥¤Ê¥É ¶µ´¨³ ÉÓ ± ± ´¥· ¢¥´¸É¢µ ¤²Ö µÉ´µÏ¥´¨Ö ¸·¥¤´¥£µ §´ -
Î¥´¨Ö ¶µ¶¥·¥Î´µ£µ ¨³¶Ê²Ó¸  ± ¸·¥¤´¥³Ê ¶·µ¤µ²Ó´µ³Ê:

R =
q̄⊥
q̄‖

>
π

4
. (4)

� ¶µ³´¨³, ÎÉµ · ¢¥´¸É¢µ µ§´ Î ¥É ¨§µÉ·µ¶´µ¥ · ¸¶·¥¤¥²¥´¨¥,   ³Ê²ÓÉ¨¶¥·¨-
Ë¥·¨Î¥¸± Ö ±¨´¥³ É¨±  ¶·¥¤¶µ² £ ¥É, ÎÉµ R < π/4 [7].

Å ‘ ·µ¸Éµ³ ³´µ¦¥¸É¢¥´´µ¸É¨ ¸¨¸É¥³  ¤µ²¦´  ®Ê¸¶µ± ¨¢ ÉÓ¸Ö¯. Šµ²¨Î¥-
¸É¢¥´´µ ÔÉµ µ§´ Î ¥É, ÎÉµ ¥¸²¨ Ô´¥·£¥É¨Î¥¸±¨¥ ³´µ£µÎ ¸É¨Î´Ò¥ ±µ··¥²ÖÉµ·Ò
³ ²Ò:

|Kl(s, n)|2/l

K2(s, n)
� 1, (5)

Éµ ± ´µ´¨Î¥¸±¨-¸µ¶·Ö¦¥´´ Ö Ô´¥·£¨¨ ¢¥²¨Î¨´ ,   ¨³¥´´µ É¥³¶¥· ÉÊ· , ¶µ²-
´µ¸ÉÓÕ µ¶¨¸Ò¢ ¥É ¸¨¸É¥³Ê [2,5].

Å …¸²¨ ´¥· ¢¥´¸É¢  (4) ¨ (5) ¢Ò¶µ²´ÖÕÉ¸Ö ¶·¨ ��Œ, Éµ Éµ£¤ , ´ ¶·¨³¥·,
¶·¨ Ê¸²µ¢¨¨

∂

∂nγ
σn

∣
∣
∣
∣
nh=const

�= ∂

∂nh
σn

∣
∣
∣
∣
nγ=const

, l = 2, 3, . . . , (6)

¶·µÍ¥¸¸ ¸¢Ö§Ò¢ ´¨Ö Í¢¥É´µ£µ § ·Ö¤  ¢  ¤·µ´Ò ³µ¦´µ ¸Î¨É ÉÓ Ë §µ¢Ò³ ¶¥·¥-
Ìµ¤µ³. ‚ ´¥· ¢¥´¸É¢¥ (6) nγ Å Î¨¸²µ ËµÉµ´µ¢ ¨ nh Å Î¨¸²µ  ¤·µ´µ¢.

Å ŒÒ ¶·¥¤¸± §Ò¢ ¥³, ÎÉµ

∂µ(s, n)
∂n

≤ 0, (7)

É. ¥. ´ Î ²Ó´µ¥ ¸µ¸ÉµÖ´¨¥ ¶·µÍ¥¸¸  ·µ¦¤¥´¨Ö  ¤·µ´µ¢ ¸É ´µ¢¨É¸Ö ´¥Ê¸Éµ°Î¨-
¢Ò³ µÉ´µ¸¨É¥²Ó´µ ·µ¦¤¥´¨Ö  ¤·µ´µ¢ ¢ µ¡² ¸É¨ ��Œ. ‡¤¥¸Ó ³Ò ¨¸¶µ²Ó§µ¢ ²¨,
ÎÉµ ¢ µ¡² ¸É¨ ��Œ É ± Ö ¢¥²¨Î¨´ , ± ±

− 1
n

ln
σn(s)
σtot

= µ(s, n) + O(1/n), (8)

¸µ¢¶ ¤ ¥É, ¸ ÉµÎ´µ¸ÉÓÕ ¤µ O(1/n), c Ì¨³¶µÉ¥´Í¨ ²µ³ µ(s, n), ±µÉµ·Ò° µ¶·¥-
¤¥²Ö¥É · ¡µÉÊ, § É· Î¥´´ÊÕ ´  ·µ¦¤¥´¨e µ¤´µ° Î ¸É¨ÍÒ [2].
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’¥µ·¥É¨Î¥¸±¨¥ ¨¸¸²¥¤µ¢ ´¨Ö ¶µ± § ²¨ [1,2], ÎÉµ
Å ¨¤¥µ²µ£¨Ö £² ¢´µ£µ ²µ£ ·¨Ë³¨Î¥¸±µ£µ ¶·¨¡²¨¦¥´¨Ö ´¥¶·¨¥³²¥³  ¢

µ¡² ¸É¨ ��Œ;
Å ·¥¤¦¥¢¸±µ¥ µ¶¨¸ ´¨¥ ¨³¥¥É µ£· ´¨Î¥´´ÊÕ µ¡² ¸ÉÓ ¶·¨³¥´¨³µ¸É¨ ¢

µ¡² ¸É¨ ��Œ;
Å É¥µ·¥É¨±µ-¶µ²¥¢Ò¥ ¸Ì¥³Ò ¢ÒÎ¨¸²¥´¨Ö ´¥ ¶µ§¢µ²ÖÕÉ ¢Ò°É¨ §  µ¡² ¸ÉÓ

±¢ §¨±² ¸¸¨Î¥¸±µ£µ ¶·¨¡²¨¦¥´¨Ö;
Å ¶·µÍ¥¸¸Ò ³´µ¦¥¸É¢¥´´µ£µ ·µ¦¤¥´¨Ö µÉ´µ¸ÖÉ¸Ö ± ±² ¸¸Ê ¸¨²Ó´µ´¥· ¢-

´µ¢¥¸´ÒÌ ¶·µÍ¥¸¸µ¢, £¤¥ µ¡ÒÎ´Ò¥ ¶·¥¤¸É ¢²¥´¨Ö ± ´µ´¨Î¥¸±µ£µ Ëµ·³ ²¨§³ 
´¥¶·¨¥³²¥³Ò.

�µ ÔÉµ ¶·¨Î¨´¥ ¡Ò²  · §· ¡µÉ ´  ´µ¢ Ö ¸Ì¥³  [8], ±µÉµ· Ö ³µ¦¥É ¡ÒÉÓ
¨¸¶µ²Ó§µ¢ ´  ´  ²Õ¡ÒÌ · ¸¸ÉµÖ´¨ÖÌ, ¢±²ÕÎ Ö É¥, ´  ±µÉµ·ÒÌ ¸É ´¤ ·É´ Ö
É¥µ·¨Ö ¢µ§³ÊÐ¥´¨° Š•„ ´¥¶·¨³¥´¨³ ; µ´  ¸¶µ¸µ¡´  µ¶¨¸Ò¢ ÉÓ ´ ¡²Õ¤ ¥³Ò¥
(¸¥Î¥´¨Ö, ±µ··¥²ÖÍ¨µ´´Ò¥ ËÊ´±Í¨¨ ¨ É. ¤.).

ˆ¸¸²¥¤µ¢ ´¨Ö ¶µ ¶µ¸É·µ¥´¨Õ £¥´¥· Éµ·  ¸µ¡ÒÉ¨°, µ¸´µ¢ ´´µ£µ ´  ÔÉµ°
É¥µ·¨¨ ¢µ§³ÊÐ¥´¨°, ¨´É¥´¸¨¢´µ ¢¥¤ÊÉ¸Ö ¢ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö.
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