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‹ ¡µ· Éµ·¨Ö Ë¨§¨±¨ Î ¸É¨Í

„ ´ µ¡§µ· ·¥§Ê²ÓÉ Éµ¢ ¨¸¸²¥¤µ¢ ´¨° ±¢ ·±µ¢µ° ¸É·Ê±ÉÊ·Ò ´Ê±²µ´µ¢ ¢ § ¢¥·Ï¥´´ÒÌ Ô±¸-
¶¥·¨³¥´É Ì BCDMS ¨ SMC (CERN),   É ±¦¥ ¢ É¥±ÊÐ¥³ Ô±¸¶¥·¨³¥´É¥ ´  Ê¸É ´µ¢±¥ HERMES
(DESY). �¡¸Ê¦¤ ÕÉ¸Ö ¶¥·¸¶¥±É¨¢Ò ¤ ²Ó´¥°Ï¨Ì ¨¸¸²¥¤µ¢ ´¨° ¶µ ´Ê±²µ´´µ° ¸¶¨´µ¢µ° Ë¨§¨±¥ ¢
£µÉµ¢ÖÐ¨Ì¸Ö Ô±¸¶¥·¨³¥´É Ì ´  Ê¸É ´µ¢± Ì COMPASS (CERN) ¨ STAR (BNL).

The review of the physics results of the nucleon quark-structure investigations in the completed
experiments BCDMS and SMC (CERN) as well as current experiment at the HERMES set-up (DESY)
is given. The perspectives of the further investigations of the nucleon spin physics are discussed in
the context of future experiments at the COMPASS (CERN) and STAR (BNL) set-ups.

‚ É¥Î¥´¨¥ ¡µ²¥¥ 25 ²¥É £·Ê¶¶  Ô±¸¶¥·¨³¥´É Éµ·µ¢ �ˆŸˆ ¶·¨´¨³ ¥É ÊÎ -
¸É¨¥ ¢ ¸¥·¨¨ Ê´¨± ²Ó´ÒÌ ¨¸¸²¥¤µ¢ ´¨°, ¶µ¸¢ÖÐ¥´´ÒÌ ¨§ÊÎ¥´¨Õ ±¢ ·±µ¢µ°
¸É·Ê±ÉÊ·Ò ´Ê±²µ´µ¢ (±µ²² ¡µ· Í¨¨ BCDMS, SMC, HERMES, COMPASS ¨
STAR). �¥§Ê²ÓÉ ÉÒ ¶¥·¢ÒÌ É·¥Ì ±· É±µ µ¶¨¸ ´Ò ´¨¦¥.


 Î ²µ Ô±¸¶¥·¨³¥´Éµ¢ ¡Ò²µ ¨´¨Í¨¨·µ¢ ´µ 
.
. fµ£µ²Õ¡µ¢Ò³, ´ ¶· -
¢¨¢Ï¨³ ¢ 1974 £. ¢ CERN £·Ê¶¶Ê Ë¨§¨±µ¢ (ˆ.�. ƒµ²ÊÉ¢¨´, ‚. ‚.ŠÊÌÉ¨´ ¨
ˆ.�. ‘ ¢¨´) ¸ § ¤ ´¨¥³ ¶µ¤£µÉµ¢¨ÉÓ ¶·µ¥±É ¸µ¢³¥¸É´µ£µ Ô±¸¶¥·¨³¥´É  ¢ ÔÉµ°
µ¡² ¸É¨. ƒµ¤ ¸¶Ê¸ÉÖ ´  ÊÉ¢¥·¦¤¥´¨¥ ¤¨·¥±Í¨° CERN ¨ �ˆŸˆ ¡Ò² ¶·¥¤-
¸É ¢²¥´ ¶·µ¥±É Ô±¸¶¥·¨³¥´É  ¶µ ¨§ÊÎ¥´¨Õ ¸É·Ê±ÉÊ·Ò ´Ê±²µ´µ¢ ¢ £²Ê¡µ±µ´¥-
Ê¶·Ê£µ³ · ¸¸¥Ö´¨¨ (ƒ
�) ³Õµ´µ¢ ´  ¶·µÉµ´ Ì, ¤¥°É¥·¨¨ ¨ ÉÖ¦¥²ÒÌ Ö¤· Ì
¢ Ï¨·µ±µ° ±¨´¥³ É¨Î¥¸±µ° µ¡² ¸É¨ ¢¶²µÉÓ ¤µ ³ ±¸¨³ ²Ó´ÒÌ §´ Î¥´¨° ¶¥-
·¥¤ ´´ÒÌ 4-¨³¶Ê²Ó¸µ¢ Q2, ¤µ¸ÉÊ¶´ÒÌ ´  Ê¸±µ·¨É¥²¥ SPS CERN. �ÉµÉ ¶·µ-
¥±É, ¶µ²ÊÎ¨¢Ï¨° ¶µ¸²¥ ÊÉ¢¥·¦¤¥´¨Ö ´ §¢ ´¨¥ NA-4, ¡Ò² ¶·¥¤²µ¦¥´ ±µ²² -
¡µ· Í¨¥° fµ²µ´ÓÖÄCERNÄ„Ê¡´ ÄŒÕ´Ì¥´Ä‘ ±²¥ (BCDMS) ¨ ·¥ ²¨§µ¢ ´ ¢
1976Ä1990 ££. ‘µ ¸Éµ·µ´Ò �ˆŸˆ ¢ ´¥³ ¶·¨´¨³ ²µ ÊÎ ¸É¨¥ µ±µ²µ 30 ¸¶¥Í¨-
 ²¨¸Éµ¢. �¥§Ê²ÓÉ ÉÒ BCDMS [1], ¶·¥¤¸É ¢²¥´´Ò¥ ¢ ¢¨¤¥ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±-
Í¨° F2(x,Q2) ¨ R(x,Q2), £¤¥ x Å ¸±¥°²¨´£µ¢ Ö ¡¥§· §³¥·´ Ö ¶¥·¥³¥´´ Ö
fÓ¥·±¥´  (0 < x < 1), ¨´É¥·¶·¥É¨·µ¢ ´Ò ¢ · ³± Ì ±¢ ·±-¶ ·Éµ´´µ° ³µ¤¥²¨
(Š�Œ) ´Ê±²µ´µ¢.



‘’�“Š’“�� 
“Š‹�
�‚: �…‡“‹œ’�’› �Š‘�…�ˆŒ…
’�‚ 603

Š ± Ìµ·µÏµ ¨§¢¥¸É´µ, ¸É·Ê±ÉÊ·  ´Ê±²µ´µ¢ ®¶·µÐÊ¶Ò¢ ¥É¸Ö¯ ¢ ·¥ ±Í¨ÖÌ
ƒ
� ²¥¶Éµ´µ¢. �É¨ ·¥ ±Í¨¨ ¶·¥¤¸É ¢²ÖÕÉ¸Ö ¢ ²¨¤¨·ÊÕÐ¥³ ¶µ·Ö¤±¥ ¤¨ £· ³-
³ ³¨ ”¥°´³ ´  Î¥·¥§ µ¡³¥´ ¢¨·ÉÊ ²Ó´Ò³ ËµÉµ´µ³ ³¥¦¤Ê ¶ ¤ ÕÐ¨³ ²¥¶-
Éµ´µ³ ¨ ´Ê±²µ´µ³ (µ¤´µËµÉµ´´µ¥ ¶·¨¡²¨¦¥´¨¥) ¨/¨²¨ Z-¡µ§µ´µ³. ’¥µ·¥-
É¨Î¥¸±µ¥ ¢Ò· ¦¥´¨¥ ¸¥Î¥´¨Ö ƒ
� ´  ´¥¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì ¸µ¤¥·¦¨É
¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ F2(x,Q2) ¨ R(x,Q2), ¨§ ±µÉµ·ÒÌ ¢Éµ· Ö ¸É·¥³¨É¸Ö ±
´Ê²Õ ¶·¨ ¡µ²ÓÏ¨Ì Q2. ‘²¥¤µ¢ É¥²Ó´µ, ¨§³¥·ÖÖ ¸¥Î¥´¨¥ ƒ
� ¶·¨ ¡µ²ÓÏ¨Ì
Q2, ³Ò ¢ µ¸´µ¢´µ³ ¨§³¥·Ö¥³ F2(x,Q2).

”¨§¨Î¥¸±ÊÕ ¨´É¥·¶·¥É Í¨Õ ¤ ´´ÒÌ ¶µ F2(x,Q2) ´ ¨¡µ²¥¥ Î¥É±µ ¤ ¥É
Š�Œ, ¸µ£² ¸´µ ±µÉµ·µ° ´Ê±²µ´Ò ¸µ¸ÉµÖÉ ¨§ ÉµÎ¥Î´ÒÌ ¶ ·Éµ´µ¢,  ¸¸µÍ¨¨-
·µ¢ ´´ÒÌ ¢ ·¥§Ê²ÓÉ É¥ ¸¥·¨¨ Ô±¸¶¥·¨³¥´Éµ¢ ¸ ±¢ ·± ³¨. ‘µ£² ¸´µ ®´ ¨¢-
´µ°¯ Š�Œ ´Ê±²µ´Ò ¸µ¸ÉµÖÉ ¨§ É·¥Ì ¢ ²¥´É´ÒÌ ±¢ ·±µ¢ ¨ ®³µ·Ö¯ ±¢ ·±-
 ´É¨±¢ ·±µ¢ÒÌ ¶ ·, ¸·¥¤¨ ±µÉµ·ÒÌ ¶·¨ ¤µ¸É¨£ ¥³ÒÌ ¢ Ô±¸¶¥·¨³¥´É Ì ¸ Ë¨±-
¸¨·µ¢ ´´Ò³¨ ³¨Ï¥´Ö³¨ Q2 ¶·µÖ¢²ÖÕÉ ¸¥¡Ö ¢ µ¸´µ¢´µ³ ±¢ ·±¨ ¨  ´É¨±¢ ·±¨
É¨¶  u, d ¨ s. ‚ Š�Œ ¶¥·¥³¥´´ Ö fÓ¥·±¥´  x ¨³¥¥É ¸³Ò¸² ¤µ²¨ ¨³¶Ê²Ó¸ 
´Ê±²µ´ , ±µÉµ·ÊÕ ´¥¸¥É ±¢ ·±, ¶µ£²µÉ¨¢Ï¨° ¢¨·ÉÊ ²Ó´Ò° ËµÉµ´ (Z-¡µ§µ´),  
¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö F2 ¢ ¶·¥¤¥²¥ Q2 → ∞ § ¢¨¸¨É Éµ²Ó±µ µÉ x ¨ ¢Ò· ¦ ¥É¸Ö
Î¥·¥§ ²¨´¥°´ÊÕ ±µ³¡¨´ Í¨Õ ËÊ´±Í¨° · ¸¶·¥¤¥²¥´¨Ö ±¢ ·±µ¢ ¨  ´É¨±¢ ·±µ¢
¶µ x Å q(x) ¨ q(x):

F2(x) = x
∑

i

e2
i [qi(x) + qi(x)],

£¤¥ ei Å Ô²¥±É·¨Î¥¸±¨° § ·Ö¤ ±¢ ·±  ¤ ´´µ£µ É¨¶  i. ’ ±µ¥ ¶µ¢¥¤¥´¨¥
¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶µ²ÊÎ¨²µ ´ §¢ ´¨¥ ¸±¥°²¨´£  fÓ¥·±¥´ . 
¥ ¢¤ ¢ Ö¸Ó
¢ ¤ ²Ó´¥°Ï¨¥ ¶µ¤·µ¡´µ¸É¨ ¨§-§  µ£· ´¨Î¥´´µ¸É¨ µ¡Ñ¥³  ¸É ÉÓ¨, ¶¥·¥Î¨¸²¨³
µ¸´µ¢´Ò¥ ·¥§Ê²ÓÉ ÉÒ, ¶µ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É¥ BCDMS ¨ ¤·Ê£¨Ì ±µ²² -
¡µ· Í¨° ¶µ ƒ
� § ·Ö¦¥´´ÒÌ (e±, µ) ¨ ´¥°É· ²Ó´ÒÌ (ν) ²¥¶Éµ´µ¢, ¶µ¤É¢¥·-
¤¨¢Ï¨¥ µ¸´µ¢´Ò¥ ¶µ²µ¦¥´¨Ö Š�Œ-¸É·Ê±ÉÊ·Ò ´Ê±²µ´µ¢ [2] ¨ Ê¸É ´µ¢¨¢Ï¨¥
§ ±µ´µ³¥·´µ¸É¨ ´ ·ÊÏ¥´¨Ö ¸±¥°²¨´£ .

Å 
Ê±²µ´Ò ¤¥°¸É¢¨É¥²Ó´µ ¸µ¸ÉµÖÉ ¨§ ®ÉµÎ¥Î´ÒÌ¯ µ¡Ñ¥±Éµ¢ Å ±¢ ·±µ¢ ¨
£²Õµ´µ¢. ’µÎ¥Î´µ¸ÉÓ ÔÉ¨Ì µ¡Ñ¥±Éµ¢ µ¶·¥¤¥²Ö¥É¸Ö · ¸¸ÉµÖ´¨Ö³¨ ∼ 10−16 c³,
¤µ ±µÉµ·ÒÌ ®¶·µÐÊ¶ ´ ¯ ¸É·Ê±ÉÊ·  ´Ê±²µ´µ¢.

Å Š¢ ·±¨ ¨³¥ÕÉ ¸¶¨´ 1/2 ¨ ¤·µ¡´Ò° § ·Ö¤ 1/3 ¨²¨ 2/3: ´ ¶·¨³¥·,
eu = +2/3, ed = −1/3.

Å ‚ ´Ê±²µ´¥ ¨³¥ÕÉ¸Ö É·¨ ¢ ²¥´É´ÒÌ ±¢ ·± : p = uvuvdv , n = dvdvuv,
  É ±¦¥ ®³µ·¥¯ ±¢ ·±- ´É¨±¢ ·±µ¢ÒÌ ¶ · usus, dsds, ssss, ... Š¢ ·±¨ uv ¨
dv ¨³¥ÕÉ · ¸¶·¥¤¥²¥´¨¥ ¶µ x ³¥¦¤Ê x = 0 ¨ x = 1 ¸ ³ ±¸¨³Ê³ ³¨ ¶·¨ x
³¥¦¤Ê 0,2 ¨ 0,3. Œµ·¸±¨¥ ±¢ ·±¨ ¨³¥ÕÉ · ¸¶·¥¤¥²¥´¨¥ ¸ ³ ±¸¨³Ê³µ³ ¶·¨
x = 0, Ê¡Ò¢ ÕÐ¥¥ ¶· ±É¨Î¥¸±¨ ¤µ ´Ê²Ö ¶·¨ x � 1/3. � ¸¶·¥¤¥²¥´¨Ö ³µ·¸±¨Ì
±¢ ·±µ¢ u ¨ d ´¥µ¤¨´ ±µ¢Ò.

Å Š¢ ·±¨ (¢ ²¥´É´Ò¥ ¨ ³µ·¸±¨¥) ´¥¸ÊÉ ¶·¨¡²¨§¨É¥²Ó´µ 50% ¶µ²´µ£µ
¨³¶Ê²Ó¸  ´Ê±²µ´ . �¸É ²Ó´ Ö Î ¸ÉÓ ¶·¨Ìµ¤¨É¸Ö ´  £²Õµ´Ò.
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�¨¸. 1. �¥§Ê²ÓÉ ÉÒ ¸µ¢³¥¸É´µ£µ Š•„- ´ ²¨§  ¤ ´´ÒÌ BCDMS ¨ SLAC ¶µ ¸É·Ê±ÉÊ·´µ°
ËÊ´±Í¨¨ F2(x,Q2) ¤²Ö ¶·µÉµ´µ¢ (a, ¢) ¨ ¤¥°É·µ´µ¢ (¡, £). ˜É·¨Ìµ¢Ò³¨ ²¨´¨Ö³¨
¶µ± § ´Ò ¶·¥¤¸± § ´¨Ö Š•„,   ¸¶²µÏ´Ò³¨ Å ¶·¥¤¸± § ´¨Ö ¸ ÊÎ¥Éµ³ ¢±² ¤  ¢Ò¸Ï¨Ì
É¢¨¸Éµ¢

Å 
 ¨¡µ²¥¥ ¢ ¦´Ò³ ·¥§Ê²ÓÉ Éµ³ ƒ
�-Ô±¸¶¥·¨³¥´Éµ¢ ¡Ò²µ Ê¸É ´µ¢²¥´¨¥
´ ·ÊÏ¥´¨Ö ¸±¥°²¨´£µ¢µ° £¨¶µÉ¥§Ò fÓ¥·±¥´ . Š ± ¢¨¤´µ ¨§ ·¨¸. 1, £¤¥ ¶·¥¤-
¸É ¢²¥´Ò ¤ ´´Ò¥ ¶µ ¨§³¥·¥´¨Õ F2(x,Q2) ¢ Ô±¸¶¥·¨³¥´É Ì SLAC ¨ BCDMS,
£¨¶µÉ¥§  ¸±¥°²¨´£  ¸¶· ¢¥¤²¨¢ , É. ¥. F2 ´¥ § ¢¨¸¨É µÉ Q2, Éµ²Ó±µ ¢ Ê§±µ°
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µ¡² ¸É¨ x µ±µ²µ §´ Î¥´¨° x ∼ 0, 2. �·¨ ¤·Ê£¨Ì §´ Î¥´¨ÖÌ x ¸±¥°²¨´£ ´ -
·ÊÏ ¥É¸Ö: ¶·¨ x < 0, 2 F2 ¢µ§· ¸É ¥É ¸ Ê¢¥²¨Î¥´¨¥³ Q2,   ¶·¨ x > 0, 2 F2

Ê³¥´ÓÏ ¥É¸Ö ¸ ·µ¸Éµ³ Q2. ’ ±µ¥ ¶µ¢¥¤¥´¨¥ F2 µ¡ÑÖ¸´¥´µ ¢ · ³± Ì Š•„.
‚ ¦´µ ¡Ò²µ É ±¦¥ ¶µ± § ÉÓ, ÎÉµ ¶·¨ ¤µ¸É ÉµÎ´µ ¡µ²ÓÏ¨Ì Q2, Ì · ±É¥·´ÒÌ
¤²Ö BCDMS, ¤ ´´Ò¥ ´¥ ¸µ¤¥·¦ É É ± ´ §Ò¢ ¥³ÒÌ ¢Ò¸Ï¨Ì É¢¨¸Éµ¢, ´¥ µ¶¨¸Ò-
¢ ¥³ÒÌ Ëµ·³Ê² ³¨ ¶¥·ÉÊ·¡ É¨¢´µ° Š•„. „²Ö ÔÉµ£µ ¡Ò² ¢Ò¶µ²´¥´ ¸µ¢³¥¸É-
´Ò°  ´ ²¨§ ¤ ´´ÒÌ ¶µ F2 ¢ BCDMS ¨ SLAC. �µ¸²¥¤´¨¥ ¨³¥ÕÉ ³¥´ÓÏ¨¥ Q2

¨ ¤µ¶µ²´ÖÕÉ ¤ ´´Ò¥ BCDMS. ˆ§ ¤ ´´ÒÌ BCDMS ¨ SLAC ¶µ²ÊÎ¥´µ µ¤´µ
¨§ ´ ¨¡µ²¥¥ ÉµÎ´ÒÌ §´ Î¥´¨° ¡¥£ÊÐ¥° ±µ´¸É ´ÉÒ ¸¨²Ó´µ£µ ¢§ ¨³µ¤¥°¸É¢¨Ö
αs(Q2). ‚ · ¡µÉ¥ [3] ¢¥²¨Î¨´  αs(Q2) ¶·¨¢µ¤¨É¸Ö ¶·¨ §´ Î¥´¨¨ Q2 = M2

z

(Mz Å ³ ¸¸  Z-¡µ§µ´ ):

αs(M2
z ) = 0, 113± 0, 003 (Ô±¸¶.)± 0, 004 (É¥µ·.) ,

£¤¥ µÏ¨¡±¨, ¸¢Ö§ ´´Ò¥ ¸ ´¥µ¶·¥¤¥²¥´´µ¸ÉÖ³¨ É¥µ·¨¨, ¶·¥µ¡² ¤ ÕÉ.

¥¤ ¢´µ ¢ „Ê¡´¥ ¡Ò² ¶µ¢Éµ·¥´ ¸µ¢³¥¸É´Ò° Š•„- ´ ²¨§ ¤ ´´ÒÌ BCDMS

´  Ê£²¥·µ¤´µ°, ¤¥°É¥·¨¥¢µ° ¨ ¢µ¤µ·µ¤´µ° ³¨Ï¥´ÖÌ ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¡µ²¥¥
ÉµÎ´ÒÌ Ëµ·³Ê² ¨ ³¨´¨³¨§ Í¨¥° ¸¨¸É¥³ É¨Î¥¸±¨Ì µÏ¨¡µ±. 
µ¢µ¥ §´ Î¥´¨¥
αs(Q2) ¶µ²ÊÎ¥´µ [21] Éµ²Ó±µ ¶µ ¤ ´´Ò³ BCDMS:

αs(M2
z ) = 0, 1155± 0, 0012 (¸É É.)± 0, 0030 (¸¨¸É.) .

„²Ö ¸· ¢´¥´¨Ö Å ³¨·µ¢µ¥ ¸·¥¤´¥¥ §´ Î¥´¨¥ ÔÉµ° ¢¥²¨Î¨´Ò [4]:

αs(M2
z ) = 0, 1181± 0, 0020.

�µ¸²¥¤´¨¥ 10 ²¥É µ¸´µ¢´Ò¥ ¨´É¥·¥¸Ò Ë¨§¨±µ¢ ´ ¶· ¢²¥´Ò ´  ¨§ÊÎ¥´¨e
ƒ
� ¶µ²Ö·¨§µ¢ ´´ÒÌ ²¥¶Éµ´µ¢ ´  ¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì. ‚ ¸µµÉ¢¥É-
¸É¢¨¨ ¸ É¥µ·eÉ¨Î¥¸±¨³¨ µ¶¨¸ ´¨Ö³¨ É ±¨Ì ·¥ ±Í¨° [5] ¢ ¨Ì ¸¥Î¥´¨Ö, ±·µ³¥
¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° F2 ¨ R, ¢Ìµ¤ÖÉ ¸¶¨´§ ¢¨¸¨³Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨
g1(x,Q2) ¨ g2(x,Q2), ±µÉµ·Ò¥ ³µ¦´µ ¶µ²ÊÎ¨ÉÓ ¨§ Ô±¸¶¥·¨³¥´É ²Ó´µ ¨§³¥·Ö-
¥³ÒÌ  ¸¨³³¥É·¨° A‖ ¨ A⊥:

A‖ =
σ↑↓ − σ↑↑
σ↑↓ + σ↑↑

, A⊥ =
σ↑→ − σ↑←
σ↑→ + σ↑←

,

¸µµÉ¢¥É¸É¢¥´´µ, ¢ ¸¥Î¥´¨ÖÌ ¶·µ¤µ²Ó´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ²¥¶Éµ´µ¢ ´  ¶·µ¤µ²Ó-
´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì ¨ ¶·µ¤µ²Ó´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ²¥¶Éµ´µ¢ ´  ¶µ¶¥-
·¥Î´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì. ‚ ¶¥·¢µ³ ¶·¨¡²¨¦¥´¨¨ ÔÉ¨  ¸¨³³¥É·¨¨
¸¢Ö§ ´Ò ¸µ ¸É·Ê±ÉÊ·´Ò³¨ ËÊ´±Í¨Ö³¨ g1 ¨ g2 ¸µµÉ´µÏ¥´¨Ö³¨

g1 =
F2

2x(1 + R)
A‖
D

, g2 =
F2

2x(1 + R)
A⊥
dγ

,
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£¤¥ γ Å ±¨´¥³ É¨Î¥¸±¨° ³´µ¦¨É¥²Ó,   D ¨ d Å Ë ±Éµ·Ò ¤¥¶µ²Ö·¨§ Í¨¨
¢¨·ÉÊ ²Ó´ÒÌ ËµÉµ´µ¢. ‚ · ³± Ì Š�Œ g1 ¢Ò· ¦ ¥É¸Ö Î¥·¥§ · §´µ¸ÉÓ ¢¥·µ-
ÖÉ´µ¸É¥° q↑i (x) ¨ q↓i (x) (Ê¸·¥¤´¥´´ÒÌ ¶µ § ·Ö¤ ³ ±¢ ·±µ¢ i) Éµ£µ, ÎÉµ ±¢ ·±
¢ ¶·µ¤µ²Ó´µ-¶µ²Ö·¨§µ¢ ´´µ³ ´Ê±²µ´¥ ¨³¥¥É ¤µ²Õ ¨³¶Ê²Ó¸  ´Ê±²µ´  x ¨ ¥£µ
¸¶¨´ ¢Ò¸É·µ¥´ ¢¤µ²Ó (↑) ¨²¨ ¶·µÉ¨¢ (↓) ¸¶¨´  ´Ê±²µ´ :

g1(x) =
∑

i

e2
i [q
↑
i (x) − q↓i (x)] ≡

∑
i

e2
i ∆q↑↓i (x).

’ ±¨³ µ¡· §µ³, g1(x) Ì · ±É¥·¨§Ê¥É ¶ ·Í¨ ²Ó´Ò° ¢±² ¤ ±¢ ·±µ¢ ¢ ¸¶¨´ ´Ê-

±²µ´ . ˆ´É¥£· ²Ò µÉ g
p(n)
1 (x,Q2), ±µÉµ·Ò¥ ¶·¨ ±µ´¥Î´ÒÌ ¶¥·¥¤ Î Ì § ¢¨¸ÖÉ

µÉ Q2:

Γp(n)
1 (Q2) =

∫ 1

0

g
p(n)
1 (x,Q2)dx,

Ì · ±É¥·¨§ÊÕÉ ¶µ²´Ò° ¢±² ¤  ±É¨¢´ÒÌ ±¢ ·±µ¢ ¢ ¸¶¨´ ¶·µÉµ´  (´¥°É·µ´ ).

„²Ö ¨´É¥£· ²µ¢ Γp(n)
1 ¸ÊÐ¥¸É¢ÊÕÉ É¥µ·¥É¨Î¥¸±¨¥ ¸µµÉ´µÏ¥´¨Ö Å ¶· ¢¨² 

¸Ê³³ fÓ¥·±¥´  (¤²Ö Γp
1 − Γn

1 ) ¨ �²²¨¸ Ä„¦ ËË¥ (¤²Ö Γp
1 ¨ Γn

1 ), ¸¢Ö§Ò¢ ÕÐ¨¥
¨Ì ¸ ËÊ´¤ ³¥´É ²Ó´Ò³¨ ±µ´¸É ´É ³¨ ¸² ¡ÒÌ ¢§ ¨³µ¤¥°¸É¢¨°. �·µ¢¥·±  ÔÉ¨Ì
¶· ¢¨² ¨³¥¥É ¶·¨´Í¨¶¨ ²Ó´µ¥ §´ Î¥´¨¥ ¤²Ö ¸µ¢·¥³¥´´µ° É¥µ·¨¨.

”Ê´¤ ³¥´É ²Ó´Ò³ Ö¢²Ö¥É¸Ö É ±¦¥ ¢µ¶·µ¸, ± ±µ¢ ¢±² ¤ ± ¦¤µ£µ ¨§ ¶ ·-
Éµ´µ¢, ¢Ìµ¤ÖÐ¨Ì ¢ ¸µ¸É ¢ ´Ê±²µ´ , ¢ ¥£µ ¶µ²´Ò° ¸¶¨´ 1/2. ‘ ÉµÎ±¨ §·¥´¨Ö
Š�Œ ¨ § ±µ´  ¸µÌ· ´¥´¨Ö ³µ³¥´É  ±µ²¨Î¥¸É¢  ¤¢¨¦¥´¨Ö ¶µ²´Ò° ¸¶¨´ ´Ê-
±²µ´  ¤µ²¦¥´ ¡ÒÉÓ ¸µ¸É ¢²¥´ ¨§ ¢µ§³µ¦´ÒÌ ¢±² ¤µ¢ ¸¶¨´µ¢ ±¢ ·±µ¢ (∆Σ) ¨
£²Õµ´µ¢ (∆g) ¨ ¨Ì µ·¡¨É ²Ó´ÒÌ ³µ³¥´Éµ¢ (Lq ¨ Lg):

1
2

=
1
2
∆Σ + ∆g + Lq + Lg .

Š ± ¸²¥¤Ê¥É ¨§ Ë¥´µ³¥´µ²µ£¨¨ [5], ¢±² ¤ ∆Σ ³µ¦¥É ¡ÒÉÓ µ¶·¥¤¥²¥´ ¨§ ¨§³¥-
·¥´¨° g1. Š•„- ´ ²¨§ ¤ ´´ÒÌ ¶µ g1(x,Q2) ¶µ§¢µ²Ö¥É É ±¦¥ ¸ µ¶·¥¤¥²¥´´µ°
ÉµÎ´µ¸ÉÓÕ µÍ¥´¨ÉÓ ¢±² ¤ ∆g. �¤´ ±µ ¶·Ö³Ò¥ ¨§³¥·¥´¨Ö ∆g, Lq ¨ Lg É·¥-
¡ÊÕÉ ¸¶¥Í¨ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éµ¢, ¢ ±µÉµ·ÒÌ ¨§ÊÎ ÕÉ¸Ö ¶µ²Ê¨´±²Õ§¨¢´Ò¥ ¨
Ô±¸±²Õ§¨¢´Ò¥ ·¥ ±Í¨¨ ¸ ¶µ²Ö·¨§µ¢ ´´Ò³¨ ²¥¶Éµ´ ³¨ ¨ ´Ê±²µ´ ³¨.

ˆ§³¥·¥´¨Ö gp
1 ¢¶¥·¢Ò¥ ¡Ò²¨ ¢Ò¶µ²´¥´Ò ¢ SLAC (Ô±¸¶¥·¨³¥´ÉÒ SLAC

E80 ¨ E130) ¨ µ¶Ê¡²¨±µ¢ ´Ò ¢ 1980 £. ‚ ±¨´¥³ É¨Î¥¸±µ° µ¡² ¸É¨ ÔÉ¨Ì ¨§³¥-
·¥´¨° (x = 0,1 ÷ 0,7) ± ±  ¸¨³³¥É·¨Ö, É ± ¨ gp

1 ¨³¥²¨ µ¦¨¤ ¥³µ¥ ¶µ¢¥¤¥´¨¥
¢ § ¢¨¸¨³µ¸É¨ µÉ x. ‘Õ·¶·¨§Ò ¶µÖ¢¨²¨¸Ó ¶µ§¦¥, ±µ£¤  ¢ 1988 £. ±µ²² -
¡µ· Í¨Ö EMC ¢ CERN ¶µ¢Éµ·¨²  ¨§³¥·¥´¨Ö g1 ¢ ±¨´¥³ É¨Î¥¸±µ° µ¡² ¸É¨
x = 0,01÷0,9 ¨ µ¡´ ·Ê¦¨² , ÎÉµ Γp

1 ³¥´ÓÏ¥ ´  É·¨ ¸É ´¤ ·É´ÒÌ µÉ±²µ´¥´¨Ö,
Î¥³ ¶·¥¤¸± § ´¨¥ �²²¨¸ Ä„¦ ËË¥. �ÉµÉ ·¥§Ê²ÓÉ É, ¨´É¥·¶·¥É¨·µ¢ ´´Ò° ¢
É¥·³¨´ Ì ¢±² ¤  ±¢ ·±µ¢ ¢ ¸¶¨´ ¶·µÉµ´ , ¤ ¢ ² ¤²Ö 1/2∆Σ ¢¥²¨Î¨´Ê ∼ 0,1
¢³¥¸Éµ µ¦¨¤ ¢Ï¥°¸Ö ¢¥²¨Î¨´Ò ∼ 0,6. ‚µ§´¨± É ± ´ §Ò¢ ¥³Ò° ®¸¶¨´µ¢Ò°
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±·¨§¨¸¯, ¶µ¶ÒÉ± ³ · §·¥Ï¥´¨Ö ±µÉµ·µ£µ ¡Ò²¨ ¶µ¸¢ÖÐ¥´Ò ¸µÉ´¨ É¥µ·¥É¨Î¥-
¸±¨Ì · ¡µÉ. �µÖ¢¨²µ¸Ó É ±¦¥ ´¥¸±µ²Ó±µ ¶·µ¥±Éµ¢ ´µ¢ÒÌ Ô±¸¶¥·¨³¥´Éµ¢ Å
SMC ¢ CERN, E142, E143 ¢ SLA‘, HERMES ¢ DESY ¨ ¶µ§¤´¥¥ E154 ¨ E155
¢ SLAC, ¢ § ¤ Î¨ ±µÉµ·ÒÌ ¢Ìµ¤¨²µ ¤ ²Ó´¥°Ï¥¥ ¨§ÊÎ¥´¨¥ gp

1 , ´µ¢Ò¥ ¨§³¥·¥-
´¨Ö gd

1 ¨ gn
1 , ¶·µ¢¥·±  ¶· ¢¨² ¸Ê³³ fÓ¥·±¥´  ¨ �²²¨¸ Ä„¦ ËË¥, ¨§³¥·¥´¨¥

¸É·Ê±ÉÊ·´µ° ËÊ´±Í¨¨ g2(x),   É ±¦¥ ¨§ÊÎ¥´¨¥ ¸¶¨´µ¢ÒÌ ÔËË¥±Éµ¢ ¢ ¶µ²Ê¨´-
±²Õ§¨¢´ÒÌ ·¥ ±Í¨ÖÌ.

�±¸¶¥·¨³¥´É ±µ²² ¡µ· Í¨¨ SMC ¸ ÊÎ ¸É¨¥³ £·Ê¶¶Ò ¨§ �ˆŸˆ ¡Ò² ¢Ò¶µ²-
´¥´ ¢ 1989Ä1995 ££. …£µ ¶·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¤µ±² ¤Ò¢ ²¨¸Ó ¥¦¥£µ¤´µ
´  ±·Ê¶´¥°Ï¨Ì ³¥¦¤Ê´ ·µ¤´ÒÌ ±µ´Ë¥·¥´Í¨ÖÌ ¨ ¶Ê¡²¨±µ¢ ²¨¸Ó,   µ±µ´Î -
É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ µ¶Ê¡²¨±µ¢ ´Ò ¢ 1997Ä1998 ££. [6]. �¡§µ· ·¥§Ê²ÓÉ Éµ¢
SMC ³µ¦´µ ´ °É¨ ¢ [7].

�¨¸. 2. ‘¶¨´§ ¢¨¸¨³ Ö ¸É·Ê±ÉÊ·´ Ö ËÊ´±-
Í¨Ö g1 ± ± ËÊ´±Í¨Ö x ¤²Ö ¶·µÉµ´µ¢ ( ),
¤¥°É·µ´µ¢ (¡) ¨ ´¥°É·µ´µ¢ (¢) ¶µ ·¥§Ê²Ó-
É É ³ Ô±¸¶¥·¨³¥´É  SMC (�) ¢ ¸· ¢´¥´¨¨
¸ ·¥§Ê²ÓÉ É ³¨ Ô±¸¶¥·¨³¥´Éµ¢ EMC (�),
E142 (�) ¨ E143 (�)

Šµ²² ¡µ· Í¨Ö SMC Ê¤¥²¨² 
µ¸µ¡µ¥ ¢´¨³ ´¨¥ ¨§³¥·¥´¨Õ ¸¶¨´-
§ ¢¨¸¨³µ° ¸É·Ê±ÉÊ·´µ° ËÊ´±Í¨¨ g1

¤²Ö ¶·µÉµ´  ¨ ¤¥°É·µ´  ¢ Ï¨·µ-
±µ³ ±¨´¥³ É¨Î¥¸±µ³ ¤¨ ¶ §µ´¥ ¶µ
Q2 (µÉ 0,01 ¤µ 70 ƒÔ‚2) ¨ ¶µ x
(µÉ 0,00008 ¤µ 0,7). ˆ¸¶µ²Ó§µ¢ -
² ¸Ó ±·Ê¶´¥°Ï Ö ¢ ³¨·¥ ¶µ²Ö·¨§µ-
¢ ´´ Ö É¢¥·¤µÉ¥²Ó´ Ö ³¨Ï¥´Ó [8], ¢
¸µ¸É ¢ ±µÉµ·µ° ¢Ìµ¤¨²¨ ¶·µÉµ´Ò ¨
¤¥°É·µ´Ò. �¸´µ¢´Ò¥ ·¥§Ê²ÓÉ ÉÒ [6]
¶µ± § ´Ò ´  ·¨¸. 2, £¤¥ g1(x,Q2)
Ê¸·¥¤´¥´  ¶µ Q2 ¨ ¶·¨¢¥¤¥´  ± µ¤-
´µ³Ê ¨ Éµ³Ê ¦¥ §´ Î¥´¨Õ Q2

0 =
5 ƒÔ‚2. ‚¨¤´µ, ÎÉµ ·¥§Ê²ÓÉ ÉÒ
SMC ¶µ gp

1(x) ¸µ£² ¸ÊÕÉ¸Ö ¸ ·¥-
§Ê²ÓÉ É ³¨ EMC ¨ Ô±¸¶¥·¨³¥´Éµ¢ ¢
SLAC. „ ´´Ò¥ ¶µ gd

1 ¨ gn
1 ¡Ò²¨

¶µ²ÊÎ¥´Ò SMC ¢¶¥·¢Ò¥ ¨ ¶µ¤É¢¥·-
¦¤¥´Ò ¶µ§¤´¥¥ ¤·Ê£¨³¨ Ô±¸¶¥·¨³¥´-
É ³¨. ˆ´É¥·¥¸´ Ö µ¸µ¡¥´´µ¸ÉÓ ¤²Ö
ÔÉ¨Ì ¤ ´´ÒÌ Å µÉ·¨Í É¥²Ó´Ò¥ §´ -
Î¥´¨Ö gn

1 (x) ¶·¨ x ≤ 0, 1.
‘É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ gp

1 ¨ gn
1

¡Ò²¨ ¨§³¥·¥´Ò É ±¦¥ ±µ²² ¡µ· -
Í¨¥° HERMES, ¢ ¸µ¸É ¢ ±µÉµ·µ°
¢Ìµ¤¨É £·Ê¶¶  �ˆŸˆ (¸³. ·¨¸. 3 ¨
4). Šµ²² ¡µ· Í¨Ö HERMES ¨¸¶µ²Ó-
§µ¢ ²a 27,5 ƒÔ‚ ¶µ²Ö·¨§µ¢ ´´Ò° Ô²¥±É·µ´´Ò° (¶µ§¨É·µ´´Ò°) ¶ÊÎµ± ±µ²² °-
¤¥·  HERA (DESY, ƒ ³¡Ê·£) ¨ £ §µ¢ÊÕ ¶µ²Ö·¨§µ¢ ´´ÊÕ ³¨Ï¥´Ó. ‚ Î ¸É-
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´µ¸É¨, ¤²Ö ¨§³¥·¥´¨° gp
1 ¨¸¶µ²Ó§µ¢ ²¸Ö Î¨¸ÉÒ° ¢µ¤µ·µ¤,   ¤²Ö gn

1 Å 3He,
±µÉµ·Ò° ¸ ÉµÎ±¨ §·¥´¨Ö ¨§³¥·¥´¨°  ¸¨³³¥É·¨¨ A‖ Ô±¢¨¢ ²¥´É¥´ ³¨Ï¥´¨ ¨§

�¨¸. 3. �¸¨³³¥É·¨Ö An
1 (a) ¨ ¸¶¨´§ ¢¨¸¨³ Ö

¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö gn
1 (¡) ¤²Ö ´¥°É·µ´  ± ±

ËÊ´±Í¨Ö x ¶µ ¤ ´´Ò³ Ô±¸¶¥·¨³¥´É  HERMES
(�) ¢ ¸· ¢´¥´¨¨ ¸ Ô±¸¶¥·¨³¥´Éµ³ SLAC E142
(�)

´¥°É·µ´µ¢. �¥§Ê²ÓÉ ÉÒ HERMES
[9], ¶µ²ÊÎ¥´´Ò¥ ´  Î¨¸ÉÒÌ ³¨-
Ï¥´ÖÌ, ¸µ£² ¸ÊÕÉ¸Ö ¸ ·¥§Ê²ÓÉ -
É ³¨ SMC ¨ ¤·Ê£¨Ì Ô±¸¶¥·¨³¥´-
Éµ¢.

Šµ²² ¡µ· Í¨Ö SMC ¢Ò¶µ²-
´¨²  ¤¥É ²Ó´Ò°  ´ ²¨§ ¸¢µ¨Ì
¸µ¡¸É¢¥´´ÒÌ ¨ ³¨·µ¢ÒÌ ¤ ´-
´ÒÌ ¶µ g1(x,Q2) ¨ ¸· ¢´¥-
´¨¥ ¨Ì ¸ ¶·¥¤¸± § ´¨Ö³¨ Š•„
¶·¨ Ë¨±¸¨·µ¢ ´´µ³ §´ Î¥´¨¨
αs(Q2

0) [10]. �¥§Ê²ÓÉ ÉÒ ÔÉµ£µ
 ´ ²¨§  ¶·¨ Q2

0 = 5 ƒÔ‚2 ¶·¨¢¥-
¤¥´Ò ´  ·¨¸. 5.

�·¥±· ¸´µ¥ ¸µ£² ¸¨¥ ¤ ´-
´ÒÌ ¸ ·¥§Ê²ÓÉ É ³¨ Š•„-Ë¨Éµ¢
¢ µ¡² ¸É¨ ¨§³¥·¥´¨° ¶µ§¢µ-
²Ö¥É ¶·¥¤¸± § ÉÓ ¶µ¢¥¤¥´¨¥ g1

¢ µ¡² ¸É¨ ³ ²ÒÌ ¨ ¡µ²ÓÏ¨Ì
x, £¤¥ ¨§³¥·¥´¨Ö ¶µ±  µÉ¸ÊÉ-
¸É¢ÊÕÉ. ‚ Î ¸É´µ¸É¨, ¢¨¤´µ,
ÎÉµ ¶·¨ x ≤ 0,05 gp

1 ¨ gd
1 ³¥-

´ÖÕÉ §´ ± ¨ ¸É ´µ¢ÖÉ¸Ö µÉ·¨Í -

�¨¸. 4. C· ¢´¥´¨¥ ¸¶¨´§ ¢¨¸¨³µ° ¸É·Ê±ÉÊ·´µ° ËÊ´±Í¨¨ gp
1 , ¨§³¥·¥´´µ° HERMES, c

¤ ´´Ò³¨ Ô±¸¶¥·¨³¥´É  SLAC E143 ( , �) ¨ SMC (¡, �)



‘’�“Š’“�� 
“Š‹�
�‚: �…‡“‹œ’�’› �Š‘�…�ˆŒ…
’�‚ 609

�¨¸. 5. �¥§Ê²ÓÉ ÉÒ Š•„- ´ ²¨§  ³¨·µ¢ÒÌ ¤ ´´ÒÌ ¶µ g1(x, Q2), ¢Ò¶µ²´¥´´µ£µ SMC
(¸¶²µÏ´Ò¥ ²¨´¨¨). „ ´´Ò¥, ¢µÏ¥¤Ï¨¥ ¢  ´ ²¨§, ¶µ± § ´Ò ´  ·¨¸Ê´± Ì ¸²¥¤ÊÕÐ¨³¨
¸¨³¢µ² ³¨ (¶·¨ Q2

0 = 5 ƒÔ‚2): � Å SMC; � Å E143; � Å EMC; � Å E142;
� Å E154; � Å HERMES. �¡² ¸ÉÓ ³ ²ÒÌ x ¶µ± § ´  ´  ¢¸É ¢± Ì. 
  £· Ë¨±¥ £
¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ Ë¨É  ´¥¸¨´£²¥É´µ° ËÊ´±Í¨¨ gNS

1 = gp
1 − gn

1

É¥²Ó´Ò³¨. �µ ·¥§Ê²ÓÉ É ³ Š•„- ´ ²¨§  ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° g1(x,Q2) ³µ¦-
´µ ¶µ²ÊÎ¨ÉÓ ¢ ¶ · ³¥É·¨§µ¢ ´´µ³ ¢¨¤¥ · ¸¶·¥¤¥²¥´¨Ö ¶µ x ¤²Ö ± ¦¤µ£µ ¶ ·-
Éµ´  ¶·¨ Ë¨±¸¨·µ¢ ´´µ³ Q2, ¢ÒÎ¨¸²¨ÉÓ ¨Ì ¨´É¥£· ²Ò (¶¥·¢Ò¥ ³µ³¥´ÉÒ) ¨
µÍ¥´¨ÉÓ ¢±² ¤ ±¢ ·±µ¢ ∆Σ(Q2) ¨ £²Õµ´µ¢ ∆g(Q2) ¢ ¸¶¨´ ´Ê±²µ´ . „ ´´Ò¥,
¶·µ ´ ²¨§¨·µ¢ ´´Ò¥ SMC, ¶·¨¢¥²¨ ± ¸²¥¤ÊÕÐ¨³ §´ Î¥´¨Ö³ ∆Σ ¨ ∆g ¶·¨
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Q2
0 = 1 ƒÔ‚2:

∆Σ(Q2
0) = 0, 23 ± 0, 07 ± 0, 16 , ∆g(Q2

0) = 0, 99+1,17+0,42+1,43
−0,31−0,22−0,45 .

’ ±¨³ µ¡· §µ³, ¶µ¤É¢¥·¦¤¥´Ò ·¥§Ê²ÓÉ ÉÒ EMC, ¢¶¥·¢Ò¥ Ê± § ¢Ï¨¥ ´  ³ ²Ò°
¢±² ¤ ±¢ ·±µ¢ ¢ ¸¶¨´ ´Ê±²µ´ . ‚ Éµ ¦¥ ¢·¥³Ö ¢¨¤´µ, ÎÉµ ÉµÎ´µ¸ÉÓ ·¥§Ê²ÓÉ Éµ¢
¶µ ∆g ¨§ Š•„- ´ ²¨§  ¤ ´´ÒÌ ¶µ g1 ´¥¤µ¸É ÉµÎ´ , ÎÉµ¡Ò ¸¤¥² ÉÓ ¸²¥¤ÊÕÐ¨°
Ï £ ¢ · §·¥Ï¥´¨¨ ®¸¶¨´µ¢µ£µ ±·¨§¨¸ ¯.

„²Ö ¶·µ¢¥·±¨ ¢Ò¶µ²´¥´¨Ö ¶· ¢¨² ¸Ê³³ �²²¨¸ Ä„¦ ËË¥ ¨ fÓ¥·±¥´  ¢Ò-
Î¨¸²¥´Ò ¨´É¥£· ²Ò Γp

1, Γd
1, Γn

1 . �·¨ ÔÉµ³ ¤²Ö Ô±¸É· ¶µ²ÖÍ¨¨ ¤ ´´ÒÌ ¶µ
g1(x) ¢ ´¥¨§³¥·Ö¥³Ò¥ µ¡² ¸É¨ ¡µ²ÓÏ¨Ì ¨ ³ ²ÒÌ x ¨¸¶µ²Ó§µ¢ ²¨¸Ó ·¥§Ê²Ó-
É ÉÒ Š•„- ´ ²¨§ , ¶µ± § ´´Ò¥ ´  ·¨¸. 5. —¨¸²¥´´Ò¥ §´ Î¥´¨Ö Γp

1 ¨ Γd
1 ¶·¨

Q2
0 = 10 ƒÔ‚2, ¶µ²ÊÎ¥´´Ò¥ SMC, ¨ ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ ¶·¥¤¸± § ´¨Ö ¶· ¢¨²

¸Ê³³, ¤ ´Ò ´¨¦¥:

SMC �²²¨¸Ä„¦ ËË¥
Γp

1(Q
2
0) = 0, 120 ± 0, 005 (¸É É.) ± 0, 006 (¸¨¸É.) ± 0, 014 (É¥µ·.) 0,176 ± 0,004

Γd
1(Q

2
0) = 0, 019 ± 0, 006 (¸É É.) ± 0, 003 (¸¨¸É.) ± 0, 013 (É¥µ·.) 0,068 ± 0,004

ˆ´É¥£· ²Ò Γ1 ¶·¨¢¥¤¥´Ò É ±¦¥ ´  ·¨¸. 6 ¨ 7, £¤¥ É¥µ·¥É¨Î¥¸±¨¥ ¶·¥¤¸± -
§ ´¨Ö ¢§ÖÉÒ ¨§ [11]. �Î¥¢¨¤´µ, ÎÉµ Ô±¸¶¥·¨³¥´É ¶µ± § ² ¢Ò¶µ²´¥´¨¥ ¶· ¢¨² 
¸Ê³³ fÓ¥·±¥´  ¨ ´ ·ÊÏ¥´¨¥ ¶· ¢¨² ¸Ê³³ �²²¨¸ Ä„¦ ËË¥.

Š·µ³¥  ´ ²¨§  ¨´É¥£· ²µ¢ Γ1 ´  ¶·¥¤³¥É ¶·µ¢¥·±¨ ¶· ¢¨² ¸Ê³³ fÓ¥·±¥´ 
¨ �²²¨¸ Ä„¦ ËË¥, ¡µ²ÓÏµ° ¨´É¥·¥¸ ¢Ò§Ò¢ ¥É É ±¦¥ ¶·µ¢¥·±  ¥Ð¥ µ¤´µ£µ
¶· ¢¨²  ¸Ê³³ Å ƒ¥· ¸¨³µ¢ Ä„·¥²² Ä•¥·´  (ƒ„•). ’ ± ¦¥, ± ± ¨ ¤·Ê£¨¥,
ÔÉµ ¶· ¢¨²µ ¨³¥¥É ËÊ´¤ ³¥´É ²Ó´Ò° Ì · ±É¥· Å µ´µ ¸¢Ö§Ò¢ ¥É  ´µ³ ²Ó´Ò°
¢±² ¤ ¢ ³ £´¨É´Ò° ³µ³¥´É ´Ê±²µ´  ¸ ¨´É¥£· ²µ³ (IGDH) µÉ · §´µ¸É¨ ¶µ²´ÒÌ
¸¥Î¥´¨° ¶µ£²µÐ¥´¨Ö ´Ê±²µ´µ³ Í¨·±Ê²Ö·´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ·¥ ²Ó´ÒÌ ËµÉµ-
´µ¢ ¸ ¶µ²´Ò³ ³µ³¥´Éµ³ 1/2 ¨ 3/2, ±µÉµ·Ò° · ¢¥´ −204 ³±¡ ¤²Ö ¶·µÉµ´  ¨
−233 ³±¡ ¤²Ö ´¥°É·µ´ .

�¡µ¡Ð¥´¨¥ ¶· ¢¨²  ƒ„• ´  ¸²ÊÎ ° ¶µ£²µÐ¥´¨Ö ¢¨·ÉÊ ²Ó´ÒÌ ËµÉµ´µ¢
¶·¨¢µ¤¨É ± Éµ³Ê, ÎÉµ IGDH ¡Ê¤¥É § ¢¨¸¥ÉÓ µÉ Q2, ¨ ¢ ¶¥·¢µ³ ¶·¨¡²¨¦¥´¨¨
ÔÉ  § ¢¨¸¨³µ¸ÉÓ µ¶·¥¤¥²Ö¥É¸Ö ¸µµÉ´µÏ¥´¨¥³

IGDH = 16απ2Γ1(Q2)/Q2,

±µÉµ·µ¥ ¶µ²µ¦¨É¥²Ó´µ ¶·¨ ¢¸¥Ì Q2. ’ ±¨³ µ¡· §µ³, É¥µ·¨Ö ¶·¥¤¸± §Ò¢ ¥É
µÎ¥´Ó ·¥§±µ¥ ¨§³¥´¥´¨¥ IGDH(Q2) ¶·¨ Q2 → 0 µÉ ¶µ²µ¦¨É¥²Ó´ÒÌ §´ Î¥´¨°
¤µ µ¶·¥¤¥²¥´´ÒÌ µÉ·¨Í É¥²Ó´ÒÌ.

Šµ²² ¡µ· Í¨¥° HERMES ¢¶¥·¢Ò¥ ¨§ÊÎ ² ¸Ó Q2-§ ¢¨¸¨³µ¸ÉÓ ¨´É¥£· ² 
ƒ„• ¶·¨ · §²¨Î´ÒÌ §´ Î¥´¨ÖÌ ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ ±µ´¥Î´ÒÌ  ¤·µ´´ÒÌ ¸µ-
¸ÉµÖ´¨° (W 2), ¢µ§´¨± ÕÐ¨Ì ¢ ƒ
� ¶µ²Ö·¨§µ¢ ´´ÒÌ ²¥¶Éµ´µ¢ ´  ¶µ²Ö·¨-
§µ¢ ´´ÒÌ ´Ê±²µ´ Ì: W 2 < 4, 2 ƒÔ‚2, ±Ê¤  ¢±²ÕÎ ¥É¸Ö µ¡² ¸ÉÓ ´Ê±²µ´´ÒÌ
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�¨¸. 6. ‘· ¢´¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ·¥§Ê²ÓÉ Éµ¢ ¶µ ¨§³¥·¥´¨Ö³ ¨´É¥£· ²  Γp
1 ¢

· §´ÒÌ Ô±¸¶¥·¨³¥´É Ì ¶·¨ ¸·¥¤´¨Ì ¤²Ö ´¨Ì §´ Î¥´¨ÖÌ Q2 ¸ É¥µ·¥É¨Î¥¸±¨³¨ ¶·¥¤¸± -
§ ´¨Ö³¨ �²²¨¸ Ä„¦ ËË¥ (§ ±· Ï¥´´ Ö µ¡² ¸ÉÓ) (a) ¨ É ±µ¥ ¦¥ ¸· ¢´¥´¨¥ (¡), £¤¥ Γp

1

· ¸¸Î¨É ´  ´ ²¨É¨Î¥¸±¨ ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¶ · ³¥É·¨§ Í¨¨ Ô±¸¶¥·¨³¥´É ²Ó´µ ¨§³¥-
·¥´´µ° ¸¶¨´µ¢µ°  ¸¨³³¥É·¨¨ A‖ [12]: � Å É¥µ·¥É¨Î¥¸±¨¥ ¶·¥¤¸± § ´¨Ö ¤²Ö Γp

1; � ¨
� Å §´ Î¥´¨Ö Γp

1, · ¸¸Î¨É ´´Ò¥ ¤¢Ê³Ö · §²¨Î´Ò³¨ ³¥Éµ¤ ³¨ ¶ · ³¥É·¨§ Í¨¨ A1

�¨¸. 7. ‘· ¢´¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ·¥§Ê²ÓÉ Éµ¢ ¶µ ¨§³¥·¥´¨Ö³ Γp
1 ¨ Γn

1 ¸ É¥µ·¥-
É¨Î¥¸±¨³¨ ¶·¥¤¸± § ´¨Ö³¨ ¤²Ö ¶· ¢¨² ¸Ê³³ fÓ¥·±¥´  ¨ �²²¨¸ Ä„¦ ËË¥. ˜¨·¨´ 
¶µ²µ¸ ¸µµÉ¢¥É¸É¢Ê¥É ´¥µ¶·¥¤¥²¥´´µ¸ÉÖ³ ¸µµÉ¢¥É¸É¢ÊÕÐ¥° ¢¥²¨Î¨´Ò
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·¥§µ´ ´¸µ¢ ¨ ¢¸Ö µ¡² ¸ÉÓ 1 < W 2 < 45 ƒÔ‚2, ¤µ¸ÉÊ¶´ Ö ¢ Ô±¸¶¥·¨³¥´É¥ [13]
(¸³. ·¨¸. 8). ‚¨¤´µ, ÎÉµ ¶·¨ ³ ²ÒÌ Q2 ≤ 2 ƒÔ‚2 ¢±² ¤ ¢ IGDH µÉ ´Ê±²µ´-
´ÒÌ ·¥§µ´ ´¸µ¢ ¸µ¸É ¢²Ö¥É ¶·¨³¥·´µ ¶µ²µ¢¨´Ê µÉ ¶µ²´µ£µ §´ Î¥´¨Ö,   ¶·¨
Q2 ≥ 3 ƒÔ‚2 µ´ ¶· ±É¨Î¥¸±¨ µÉ¸ÊÉ¸É¢Ê¥É. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¤²Ö
¶µ²´µ£µ §´ Î¥´¨Ö ¨´É¥£· ²  IGDH Ìµ·µÏµ ¸µ£² ¸ÊÕÉ¸Ö ¸ ³µ¤¥²ÓÕ ‘µËË¥· Ä
’¥·Ö¥¢  [14], ¶·¥¤¸± §Ò¢ ÕÐ¥° ´¥§ ¢¨¸¨³µ¸ÉÓ µÉ Q2 ¶·µ¨§¢¥¤¥´¨Ö Q2IGDH.

�¨¸. 8. a) ˆ´É¥£· ² ƒ¥· ¸¨³µ¢ Ä„·¥²² Ä•¥·´  IGDH ± ± ËÊ´±Í¨Ö Q2 ¤²Ö · §²¨Î´ÒÌ
¢¥·Ì´¨Ì ¶·¥¤¥²µ¢ ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ ±µ´¥Î´ÒÌ  ¤·µ´´ÒÌ ¸µ¸ÉµÖ´¨°: W 2 < 4, 2 ƒÔ‚2

(É·¥Ê£µ²Ó´¨±¨) Å ·¥§µ´ ´¸´ Ö µ¡² ¸ÉÓ, 1 < W 2 < 45 ƒÔ‚2 (¶·Ö³µÊ£µ²Ó´¨±¨) Å
¨§³¥·Ö¥³ Ö µ¡² ¸ÉÓ ¨ ¶µ²´Ò° ¨´É¥£· ² (±·Ê¦±¨), ±µÉµ·Ò° ¢±²ÕÎ ¥É µÍ¥´±Ê ¢±² ¤ 
µÉ µ¡² ¸É¨ W 2 > 45 ƒÔ‚2. ‘¶²µÏ´ Ö ²¨´¨Ö Å ¶·¥¤¸± § ´¨¥ ³µ¤¥²¨ ‘µËË¥· Ä
’¥·Ö¥¢  ¤²Ö ¶µ²´µ£µ ¨´É¥£· ² . ¡) �É´µÏ¥´¨¥ IGDHQ2/(16π2α) ± ± ËÊ´±Í¨Ö Q2.
‡ ÏÉ·¨Ìµ¢ ´´ Ö µ¡² ¸ÉÓ ¶µ± §Ò¢ ¥É ¸¨¸É¥³ É¨Î¥¸±¨¥ ´¥µ¶·¥¤¥²¥´´µ¸É¨ ¨§³¥·¥´¨°

‚Éµ· Ö ¸¶¨´§ ¢¨¸¨³ Ö ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö ´Ê±²µ´  g2, ¢¶¥·¢Ò¥ ¨§³¥-
·¥´´ Ö ¢ Ô±¸¶¥·¨³¥´É¥ SMC [15], ´¥ ¨³¥¥É ¶·µ¸Éµ° Ë¨§¨Î¥¸±µ° ¨´É¥·¶·¥É -
Í¨¨ ¢ Š�Œ, ¨ ¥¥ ¶µÖ¢²¥´¨¥ ¢ ¢Ò· ¦¥´¨ÖÌ ¤²Ö ¸¥Î¥´¨° · ¸¸¥Ö´¨Ö ¶µ²Ö·¨§µ-
¢ ´´ÒÌ ²¥¶Éµ´µ¢ ´  ¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì ´µ¸¨É Î¨¸Éµ Ë¥´µ³¥´µ²µ£¨Î¥-
¸±¨° Ì · ±É¥·. �´µ µ¡Ê¸²µ¢²¥´µ ¨´É¥·Ë¥·¥´Í¨¥° ¢ ¶µ£²µÐ¥´¨¨ ´Ê±²µ´ ³¨
¢¨·ÉÊ ²Ó´ÒÌ ËµÉµ´µ¢ ¸ ¶·µ¤µ²Ó´µ° ¨ ¶µ¶¥·¥Î´µ° ¶µ²Ö·¨§ Í¨Ö³¨. ‚ Š•„
´ °¤¥´µ, ÎÉµ g2 ¸µ¸Éµ¨É ¨§ ¤¢ÊÌ ¸² £ ¥³ÒÌ:

g2(x,Q2) = gww
2 (x,Q2) + g2(x,Q2) ,

£¤¥ ¶¥·¢Ò° Î²¥´ ¸µ¤¥·¦¨É ¢±² ¤ µÉ É ± ´ §Ò¢ ¥³ÒÌ µ¶¥· Éµ·µ¢ É¢¨¸É-2, ¢
¶¥·¢µ³ ¶·¨¡²¨¦¥´¨¨ ¢Ò· ¦ ÕÐ¨°¸Ö Î¥·¥§ g1:

gww
2 (x,Q2) = −g1(x,Q2) +

∫ 1

x

g1(t, Q2)
dt

t
,

  ¢Éµ·µ° Î²¥´ ¸µ¤¥·¦¨É ¢±² ¤ µÉ µ¶¥· Éµ·µ¢ É¢¨¸É-3. �¸¨³³¥É·¨¨ Ap,d
2 ¤²Ö

¶·µÉµ´µ¢ ¨ ¤¥°É·µ´µ¢, ¸¢Ö§ ´´Ò¥ ¸µ ¸É·Ê±ÉÊ·´Ò³¨ ËÊ´±Í¨Ö³¨ gp,d
2 , ¡Ò²¨
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¢¶¥·¢Ò¥ ¨§³¥·¥´Ò SMC ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¶µ¶¥·¥Î´µ-¶µ²Ö·¨§µ¢ ´´µ° ³¨-
Ï¥´¨. �µ§¤´¥¥ ¡µ²¥¥ ÉµÎ´Ò¥ ¨§³¥·¥´¨Ö ¡Ò²¨ ¢Ò¶µ²´¥´Ò ¢ Ô±¸¶¥·¨³¥´É Ì
SLAC E143 ¨ E155 (¸³. ·¨¸. 9).

�¨¸. 9. �¸¨³³¥É·¨Ö A2 (a, ¢) ¤²Ö ¶·µÉµ´  ¨ ¤¥°É·µ´ , ¨§³¥·¥´´ Ö SMC, SLAC (E143
¨ E155),   É ±¦¥ ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö xg2 ¢ ¸· ¢´¥´¨¨ ¸ É¥µ·¥É¨Î¥¸±¨³¨ ¶·¥¤¸± § -
´¨Ö³¨ (¡, £)

Š ±  ¸¨³³¥É·¨Ö A2, É ± ¨ g2 µ± § ²¨¸Ó ³ ²Ò³¨. ˆÌ ¶µ¢¥¤¥´¨¥ ¢ § ¢¨-
¸¨³µ¸É¨ µÉ x ¸µ¢¶ ¤ ¥É ¸ É¥³, ±µÉµ·µ¥ É¥µ·¥É¨Î¥¸±¨ ¶·¥¤¸± §Ò¢ ¥É¸Ö ¤²Ö
gww
2 (x). �É¸Õ¤  ¢¨¤´µ, ÎÉµ ¢±² ¤ µ¶¥· Éµ·µ¢ É¢¨¸É-3 ¶· ±É¨Î¥¸±¨ µÉ¸ÊÉ-

¸É¢Ê¥É, Éµ ¥¸ÉÓ g2 = 0.
Š ± ¸± § ´µ ¢ÒÏ¥, ¢ § ¤ Î¨ Ô±¸¶¥·¨³¥´Éµ¢ SMC ¨ HERMES ¢Ìµ¤¨²µ

¨§ÊÎ¥´¨¥ ¸¶¨´µ¢ÒÌ ÔËË¥±Éµ¢ ¢ ¶µ²Ê¨´±²Õ§¨¢´ÒÌ ·¥ ±Í¨ÖÌ µ¡· §µ¢ ´¨Ö ¶µ-
²µ¦¨É¥²Ó´ÒÌ (µÉ·¨Í É¥²Ó´ÒÌ)  ¤·µ´µ¢ h+(−) ´  ¶µ²Ö·¨§µ¢ ´´ÒÌ ³¨Ï¥´ÖÌ:

−→
l + −→

N → l′ + X + h+(−) .

�É¨ ÔËË¥±ÉÒ ¶·µÖ¢²ÖÕÉ¸Ö ¢  ¸¨³³¥É·¨ÖÌ A+(−) µ¡· §µ¢ ´¨Ö  ¤·µ´µ¢ ´ 
¶·µ¤µ²Ó´µ-¶µ²Ö·¨§µ¢ ´´ÒÌ ´Ê±²µ´ Ì ¸µ ¸¶¨´µ³, ´ ¶· ¢²¥´´Ò³ ¢¤µ²Ó ¨ ¶·µ-
É¨¢ ¸¶¨´  ²¥¶Éµ´ . �¸¨³³¥É·¨¨ ¢ ·µ¦¤¥´¨¨ É ±¨Ì  ¤·µ´µ¢ ¸¢Ö§ ´Ò ¸  ¸¨³-

³¥É·¨Ö³¨ A
+(−)
1 ¢ ¶µ£²µÐ¥´¨¨ ¢¨·ÉÊ ²Ó´ÒÌ ËµÉµ´µ¢, ¶·¨¢µ¤ÖÐ¥³ ± ¸µµÉ-

¢¥É¸É¢ÊÕÐ¨³ ±µ´¥Î´Ò³ ¸µ¸ÉµÖ´¨Ö³. ‚ Š�Œ  ¸¨³³¥É·¨¨ A
+(−)
1 ³µ£ÊÉ ¡ÒÉÓ

¢Ò· ¦¥´Ò Î¥·¥§ · ¸¶·¥¤¥²¥´¨Ö ±¢ ·±µ¢ ¶µ x, qi(x) ¨ ËÊ´±Í¨¨ Ë· £³¥´É Í¨¨
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�¨¸. 10. ‘¶¨´§ ¢¨¸¨³Ò¥ ±¢ ·±µ¢Ò¥ · ¸¶·¥¤¥²¥´¨Ö: a) x∆uv(x), ¡) x∆dv(x),
¢) x∆ū(x) ¶µ ¤ ´´Ò³ Ô±¸¶¥·¨³¥´É  HERMES (�). ‘¶²µÏ´Ò¥ ²¨´¨¨ ¸µµÉ¢¥É¸É¢ÊÕÉ
£· ´¨Í ³, ¶·¨ ±µÉµ·ÒÌ ±¢ ·±µ¢Ò¥ · ¸¶·¥¤¥²¥´¨Ö µ¸É ÕÉ¸Ö ¶µ²µ¦¨É¥²Ó´Ò³¨, ÏÉ·¨Ìµ-
¢Ò¥ ¸µµÉ¢¥É¸É¢ÊÕÉ ¶ · ³¥É·¨§ Í¨¨ ƒ¥·³ ´ Ä‘É¨·²¨´£  [11]. „ ´´Ò¥ SMC (�) ¡Ò²¨
¶¥·¥¸Î¨É ´Ò ¤²Ö Q2 = 2, 5 ƒÔ‚2

±¢ ·±µ¢ ¢  ¤·µ´Ò. ˆ³¥Ö ´ ¡µ· ¨§ Ï¥¸É¨ ¨§³¥·¥´´ÒÌ ´  ¶·µÉµ´¥ ¨ ¤¥°É·µ´¥

 ¸¨³³¥É·¨° A
+(−)
1p , A

+(−)
1d , Ap

1 ¨ Ad
1, ³µ¦´µ ¢ÒÎ¨¸²¨ÉÓ · ¸¶·¥¤¥²¥´¨Ö ¶µ²Ö-

·¨§µ¢ ´´ÒÌ ¢ ²¥´É´ÒÌ ±¢ ·±µ¢ ¢ ´Ê±²µ´¥ ∆uv ¨ ∆dv ¨ ´¥¸É· ´´ÒÌ ³µ·¸±¨Ì
±¢ ·±µ¢ ∆qs ¨ ¸· ¢´¨ÉÓ ÔÉ¨ · ¸¶·¥¤¥²¥´¨Ö ¸  ´ ²µ£¨Î´Ò³¨, ¶µ²ÊÎ ¥³Ò³¨ ¢
·¥§Ê²ÓÉ É¥ Š•„- ´ ²¨§  ¤ ´´ÒÌ ¶µ g1(x,Q2). �¥§Ê²ÓÉ ÉÒ SMC ¶·¨¢¥¤¥´Ò
¢ [16] ¨ ´  ·¨¸. 10.

�´ ²µ£¨Î´Ò¥ ·¥§Ê²ÓÉ ÉÒ HERMES [17], ¶µ²ÊÎ¥´´Ò¥ ¸ ²ÊÎÏ¥° ÉµÎ´µ¸ÉÓÕ,
¶·¨¢¥¤¥´Ò ´  ·¨¸. 10 ¢ ¸· ¢´¥´¨¨ ¸ ¤ ´´Ò³¨ SMC ¨ ¸µµÉ¢¥É¸É¢ÊÕÐ¨³¨ ¶·¥¤-
¸± § ´¨Ö³¨ ³µ¤¥²¨ ƒ¥·³ ´ Ä‘É¨·²¨´£  [11], ¸µ£² ¸ÊÕÐ¨³¨¸Ö ¸ ¤ ´´Ò³¨ ¶µ
g1(x,Q2). ’ ±¨³ µ¡· §µ³, ¨§ÊÎ¥´¨¥ ¶µ²Ê¨´±²Õ§¨¢´ÒÌ ·¥ ±Í¨°, ¸ µ¤´µ° ¸Éµ-
·µ´Ò, ¶µ§¢µ²Ö¥É ¶µ± § ÉÓ ¸ ³µ¸µ£² ¸µ¢ ´´µ¸ÉÓ ¸¶¨´µ¢ÒÌ ÔËË¥±Éµ¢, ¨§³¥·¥´-
´ÒÌ ¢ · §´ÒÌ ¨´±²Õ§¨¢´ÒÌ ¨ ¶µ²Ê¨´±²Õ§¨¢´ÒÌ ·¥ ±Í¨ÖÌ,   ¸ ¤·Ê£µ° Å ¶·¨
¶µ¢ÒÏ¥´¨¨ ÉµÎ´µ¸É¨ ¨§³¥·¥´¨° Ê± §Ò¢ ¥É ´  ¢µ§³µ¦´µ¸ÉÓ ¶·Ö³µ£µ ¨§³¥·¥-
´¨Ö · ¸¶·¥¤¥²¥´¨° ¶µ²Ö·¨§µ¢ ´´ÒÌ ±¢ ·±µ¢ ¢ ´Ê±²µ´¥.
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‚ ¤µ¶µ²´¥´¨¥ ± µ¸´µ¢´Ò³ µÉ±·ÒÉ¨Ö³, ¸¤¥² ´´Ò³ ¶·¨ ¨§ÊÎ¥´¨¨ ´¥¶µ²Ö·¨-
§µ¢ ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨°, ¤²Ö ¶µ²Ö·¨§µ¢ ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨°
³µ¦´µ ¤µ¡ ¢¨ÉÓ ¸²¥¤ÊÕÐ¥¥.

Å �¶·¥¤¥²¥´Ò µ¸´µ¢´Ò¥ § ±µ´µ³¥·´µ¸É¨ ¶µ¢¥¤¥´¨Ö ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±-
Í¨° g1 ¨ g2 ¢ § ¢¨¸¨³µ¸É¨ µÉ ±¨´¥³ É¨Î¥¸±¨Ì ¶¥·¥³¥´´ÒÌ x ¨ Q2. �É¨
§ ±µ´µ³¥·´µ¸É¨ ¸µ£² ¸ÊÕÉ¸Ö ¸ ¶·¥¤¸± § ´¨Ö³¨ Š•„.

Å “¸É ´µ¢²¥´µ ´ ·ÊÏ¥´¨¥ ³µ¤¥²Ó´µ-§ ¢¨¸¨³ÒÌ ¶· ¢¨² ¸Ê³³ �²²¨¸ Ä
„¦ ËË¥.

Å “¸É ´µ¢²¥´µ ¢Ò¶µ²´¥´¨¥ ËÊ´¤ ³¥´É ²Ó´µ£µ ¶· ¢¨²  ¸Ê³³ fÓ¥·±¥´ .
Å ‘¶¨´Ò ±¢ ·±µ¢ ¢´µ¸ÖÉ ²¨ÏÓ ³ ²ÊÕ ¤µ²Õ ∼ 20−30% ¢ ¸¶¨´ ´Ê±²µ´ .

’ ±¨³ µ¡· §µ³, ¸¶¨´µ¢Ò° ±·¨§¨¸ ¶µ±  ´¥ ¶·¥µ¤µ²¥´.
‚±² ¤ ¸¶¨´µ¢ ¤·Ê£¨Ì ¸µ¸É ¢²ÖÕÐ¨Ì ´Ê±²µ´  (£²Õµ´µ¢),   É ±¦¥ µ·¡¨É ²Ó-

´ÒÌ ³µ³¥´Éµ¢ ±¢ ·±µ¢ ¨ £²Õµ´µ¢ ¥Ð¥ ´¥ µ¶·¥¤¥²¥´. �±Í¥´É Ô±¸¶¥·¨³¥´É ²Ó-
´µ£µ ¨§ÊÎ¥´¨Ö ¸¶¨´µ¢µ° ¸É·Ê±ÉÊ·Ò ´Ê±²µ´µ¢ ¸³¥¸É¨²¸Ö ¢ ¸Éµ·µ´Ê ¨§³¥·¥´¨°
¸¶¨´§ ¢¨¸¨³ÒÌ  ¸¨³³¥É·¨° ¢ ¶µ²Ê¨´±²Õ§¨¢´ÒÌ ¨ Ô±¸±²Õ§¨¢´ÒÌ ·¥ ±Í¨ÖÌ, ¨§
±µÉµ·ÒÌ ³µ¦´µ ¶µ²ÊÎ¨ÉÓ ÔÉÊ ´¥¤µ¸É ÕÐÊÕ ¨´Ëµ·³ Í¨Õ. �·¥¦¤¥ ¢¸¥£µ ÔÉµ
µÉ´µ¸¨É¸Ö ± Ô±¸¶¥·¨³¥´ÉÊ HERMES, ±µÉµ·Ò° ¡Ê¤¥É · ¡µÉ ÉÓ ´  Ô²¥±É·µ´´µ³
(¶µ§¨É·µ´´µ³) ¶ÊÎ±¥ ±µ²² °¤¥·  HERA ¤µ 2006 £., ¨ ¢ ÔÉµ³ Ô±¸¶¥·¨³¥´É¥ Ê¦¥
¶·¨¸ÉÊ¶¨²¨ ± ¨§ÊÎ¥´¨Õ ·¥ ±Í¨° £²Ê¡µ±µ´¥Ê¶·Ê£µ£µ ±µ³¶Éµ´µ¢¸±µ£µ · ¸¸¥Ö-
´¨Ö (DVCS), ÎÊ¢¸É¢¨É¥²Ó´ÒÌ ± ∆g, Lg ¨ Lq, ± Ô±¸¶¥·¨³¥´É ³ ´  TJNAF [18],
£¤¥ ¨§ÊÎ¥´¨¥ DVCS ¢¥¤¥É¸Ö ¶·¨ Ô´¥·£¨ÖÌ ∼ 5 ƒÔ‚2, ± Ô±¸¶¥·¨³¥´ÉÊ COM-
PASS [19], ¢ ±µÉµ·µ³ ¶² ´¨·µ¢ ²µ¸Ó ¢ 2001 £. ¶·¨¸ÉÊ¶¨ÉÓ ± ´ ¡µ·Ê ¤ ´´ÒÌ ¶µ
¨§ÊÎ¥´¨Õ  ¸¨³³¥É·¨¨ ¢ ·¥ ±Í¨ÖÌ ·µ¦¤¥´¨Ö µÎ ·µ¢ ´´ÒÌ ³¥§µ´µ¢, ÎÊ¢¸É¢¨-
É¥²Ó´ÒÌ ± ∆g, ¨ ± Ô±¸¶¥·¨³¥´ÉÊ STAR [20] ´  ±µ²² °¤¥·¥ RHIC ¸ ¶µ²Ö·¨-
§µ¢ ´´Ò³¨ ¶·µÉµ´ ³¨, ¨³¥ÕÐ¥³Ê µ¡Ï¨·´ÊÕ ¶·µ£· ³³Ê ¨§ÊÎ¥´¨Ö ¸¶¨´µ¢ÒÌ
ÔËË¥±Éµ¢ ¶·¨ ¢Ò¸µ±¨Ì Ô´¥·£¨ÖÌ.
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