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�·¥¤²μ¦¥´ ´μ¢Ò° ¶μ¤Ìμ¤ ± ¨§¢²¥Î¥´¨Õ ¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ´Ê±²μ´  ¨§
¨§³¥·Ö¥³ÒÌ  ¸¨³³¥É·¨° ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ ²¥¶Éμ´-´Ê²μ´´μ³ · ¸¸¥Ö´¨¨ ¸ § ·Ö¦¥´´Ò³ ¸² ¡Ò³
Éμ±μ³, ¶·¨³¥´¨³Ò° ¤²Ö ²Õ¡μ° ³¨Ï¥´¨.

A new approach to the extraction of the polarized structure function of the nucleon from the
measurable asymmetries in the deep inelastic leptonÄnucleon scattering with the charged weak current
applicable for any target is proposed.
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‚ Š•„ ¸¶¨´ ´Ê±²μ´  ¶·¥¤¸É ¢²Ö¥É¸Ö Î¥·¥§ ¢±² ¤Ò ¸μ¸É ¢²ÖÕÐ¨Ì ¥£μ ±¢ ·±μ¢ ¨ £²Õ-
μ´μ¢ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

1
2

=
1
2
ΔΣ + Δg + Lq + Lg,

£¤¥ ΔΣ, Δg Å ¢±² ¤Ò μÉ ¸¶¨´μ¢ ±¢ ·±μ¢ ¨ £²Õμ´μ¢ ¸μμÉ¢¥É¸É¢¥´´μ; Lq, Lg Å μ·¡¨-
É ²Ó´Ò¥ Ê£²μ¢Ò¥ ³μ³¥´ÉÒ ±¢ ·±μ¢ ¨ £²Õμ´μ¢.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ´ ¤¥¦´μ Ê¸É ´μ¢²¥´μ, ÎÉμ μ¤´Ê É·¥ÉÓ ´Ê±²μ´´μ£μ ¸¶¨´  ´¥¸ÊÉ
±¢ ·±¨ ¨  ´É¨±¢ ·±¨ [1Ä3]. �¤¨´ ¨§ ´ ¨¡μ²¥¥ ¢ ¦´ÒÌ μÉ±·ÒÉÒÌ ¢μ¶·μ¸μ¢ Å ¨¸ÉμÎ-
´¨± μ¸É ¢Ï¥°¸Ö 2/3 ¸¶¨´  ´Ê±²μ´ . �μ ¤ ´´Ò³ ¢¸¥Ì ¸μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ (SMC,
COMPASS, HERMES, RHIC), ¶μ²Ö·¨§ Í¨Ö £²Õμ´μ¢ ´¥ ³μ¦¥É ¡ÒÉÓ ¡μ²ÓÏμ° ¨ ¸μ¸É ¢²Ö¥É
|Δg| � 0,3. ’ ± Ö ¢¥²¨Î¨´  Δg ´¥ μ¡ÑÖ¸´Ö¥É · §´¨ÍÊ ³¥¦¤Ê Ô±¸¶¥·¨³¥´É ²Ó´Ò³ §´ Î¥-
´¨¥³  ±¸¨ ²Ó´μ£μ § ·Ö¤  ´Ê±²μ´  a0 (HERMES ∼ 0,33, COMPASS ∼ 0,35) ¨ ¶·¥¤¸± § -
´¨¥³ ±¢ ·±-¶ ·Éμ´´μ° ³μ¤¥²¨ ΔΣ ∼ 0,6 Î¥·¥§  ±¸¨ ²Ó´ÊÕ  ´μ³ ²¨Õ (¢ ±¢ ·±-¶ ·Éμ´´μ°
³μ¤¥²¨ a0 = ΔΣ). ‚ Éμ ¦¥ ¢·¥³Ö £²Õμ´´ Ö ¶μ²Ö·¨§ Í¨Ö Δg ∼ 0,2−0,3 ¢¸¥ ¥Ð¥ ¤¥² ¥É
¸ÊÐ¥¸É¢¥´´Ò³ ¥¥ ¢±² ¤ ¢ ¸¶¨´ ´Ê±²μ´  [3].
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‚±² ¤Ò μÉ Ê£²μ¢ÒÌ μ·¡¨É ²Ó´ÒÌ ³μ³¥´Éμ¢ ±¢ ·±μ¢ ¨ £²Õμ´μ¢ É ±¦¥ Ö¢²ÖÕÉ¸Ö ¢ ¦-
´μ° ¸μ¸É ¢²ÖÕÐ¥° ¢ ¶μ²´μ³ ¸¶¨´μ¢μ³ ¡ ² ´¸¥ ´Ê±²μ´ . „μ¸ÉÊ¶ ± ´¨³ ¢μ§³μ¦¥´ Î¥·¥§
¨§³¥·¥´¨Ö μ¡μ¡Ð¥´´ÒÌ ¶ ·Éμ´´ÒÌ · ¸¶·¥¤¥²¥´¨° ¢ Ô±¸±²Õ§¨¢´ÒÌ ¶·μÍ¥¸¸ Ì £²Ê¡μ±μ
¢¨·ÉÊ ²Ó´μ£μ ±μ³¶Éμ´μ¢¸±μ£μ · ¸¸¥Ö´¨Ö ¨ Ô²¥±É·μ·μ¦¤¥´¨Ö ¢¥±Éμ·´ÒÌ ³¥§μ´μ¢ [3].

�μ¢ Ö ¨´Ëμ·³ Í¨Ö μ ¢±² ¤ Ì μÉ¤¥²Ó´ÒÌ  ·μ³ Éμ¢ ±¢ ·±μ¢ ¨  ´É¨±¢ ·±μ¢, ¢ ²¥´É´ÒÌ
±¢ ·±μ¢, ¶μ²´μ³ ±¢ ·±μ¢μ³ ¢±² ¤¥ ¢ ´Ê±²μ´´Ò° ¸¶¨´ ³μ¦¥É ¡ÒÉÓ ¶μ²ÊÎ¥´  ¢ Ô±¸¶¥·¨³¥´-
É Ì ¶μ £²Ê¡μ±μ´¥Ê¶·Ê£μ³Ê · ¸¸¥Ö´¨Õ ¸ § ·Ö¦¥´´Ò³ Éμ±μ³ ´  ¶μ²Ö·¨§μ¢ ´´ÒÌ ³¨Ï¥´ÖÌ.

Š É ±¨³ ¶·μÍ¥¸¸ ³ μÉ´μ¸¨É¸Ö £²Ê¡μ±μ´¥Ê¶·Ê£μ¥ · ¸¸¥Ö´¨¥ ´¥°É·¨´μ ¨ § ·Ö¦¥´´ÒÌ
²¥¶Éμ´μ¢ (l = e, μ) ´  ´Ê±²μ´ Ì ¸ μ¡³¥´μ³ W -¡μ§μ´μ³. �·¥¨³ÊÐ¥¸É¢μ ¨Ì ¶μ ¸· ¢´¥´¨Õ
¸ ¶·μÍ¥¸¸ ³¨ ¸ Ô²¥±É·μ³ £´¨É´Ò³ Éμ±μ³ ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ¨³¥ÕÉ¸Ö ¤¢¥ ´¥§ ¢¨¸¨³Ò¥
¶μ²Ö·¨§ Í¨μ´´Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g5 ¤²Ö ¶·μ¤μ²Ó´μ° ¶μ²Ö·¨§ Í¨¨ ³¨Ï¥´¨ [4].
‘É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g5 ¸μμÉ¢¥É¸É¢ÊÕÉ ²¨´¥°´Ò³ ±μ³¡¨´ Í¨Ö³ ¢±² ¤μ¢ ±¢ ·±μ¢ÒÌ
¸¶¨´μ¢: ¸μÌ· ´ÖÕÐ Ö Î¥É´μ¸ÉÓ ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö g1 Ö¢²Ö¥É¸Ö ¸Ê³³μ° ¢±² ¤μ¢ ±¢ ·±μ¢
¨  ´É¨±¢ ·±μ¢ (Δq +Δq),   ´ ·ÊÏ ÕÐ Ö Î¥É´μ¸ÉÓ ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö g5 Å · §´μ¸ÉÓÕ
±¢ ·±μ¢ÒÌ ¨  ´É¨±¢ ·±μ¢ÒÌ ¢±² ¤μ¢ (Δq − Δq).

� ²¨Î¨¥ ¤¢ÊÌ ¨§³¥·Ö¥³ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° g1 ¨ g5 ¸ · §²¨Î´μ° ±μ³¡¨´ -
Í¨¥° Δq ¨ Δq ¶μ§¢μ²Ö¥É ¶μ²ÊÎ¨ÉÓ μÉ¤¥²Ó´μ ¢±² ¤Ò ¢ ²¥´É´ÒÌ ¨ ³μ·¸±¨Ì ±¢ ·±μ¢, É. ¥.
¤ ¥É ¤μ¸ÉÊ¶ ±  ·μ³ Éμ¢μ° ¸É·Ê±ÉÊ·¥ ³¨Ï¥´¨ [4]. �É³¥É¨³, ÎÉμ ¢ ¨´±²Õ§¨¢´μ³ ²¥¶Éμ´-
´Ê±²μ´´μ³ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ · ¸¸¥Ö´¨¨ ¸ γ-μ¡³¥´μ³ ¤μ¸ÉÊ¶´  Éμ²Ó±μ ±μ³¡¨´ Í¨Ö Δq +
Δq. �μÔÉμ³Ê ¢μ§³μ¦´μ¸ÉÓ · §¤¥²¥´¨Ö ¢±² ¤μ¢ ±¢ ·±μ¢ ¨  ´É¨±¢ ·±μ¢ μÉ¤¥²Ó´μ ¶μ  ·μ³ -
É ³ Ö¢²Ö¥É¸Ö ¸ÊÐ¥¸É¢¥´´Ò³ ¶·¥¨³ÊÐ¥¸É¢μ³ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¸ § ·Ö¦¥´´Ò³
¸² ¡Ò³ Éμ±μ³.

�±¸¶¥·¨³¥´ÉÒ ¶μ £²Ê¡μ±μ´¥Ê¶·Ê£μ³Ê ²¥¶Éμ´-´Ê±²μ´´μ³Ê · ¸¸¥Ö´¨Õ ¸ § ·Ö¦¥´´Ò³
¸² ¡Ò³ Éμ±μ³ ³μ£ÊÉ ¡ÒÉÓ ·¥ ²¨§μ¢ ´Ò ´  Ô²¥±É·μ´-¶·μÉμ´´ÒÌ (ep) ±μ²² °¤¥· Ì, ´ ¶·¨-
³¥·, ¢ · ³± Ì ¶·μ¥±Éμ¢ LHeC, eRHIC ¨ EIC [5Ä10], ¶·¨ ¡μ²ÓÏ¨Ì Q2.

’¥Ì´μ²μ£¨Ö ³Õμ´´ÒÌ ±μ²² °¤¥·μ¢ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶μ²ÊÎ ÉÓ ¢Ò¸μ±μËμ±Ê¸¨·μ¢ ´-
´Ò¥ ¶ÊÎ±¨ ´¥°É·¨´μ ¨  ´É¨´¥°É·¨´μ μÉ · ¸¶ ¤μ¢ ³Õμ´μ¢ (´¥°É·¨´´Ò¥ Ë ¡·¨±¨) [4,11,12].

�  ´¥°É·¨´´μ° Ë ¡·¨±¥ ³μ¦´μ ´ ¡· ÉÓ ´¥μ¡Ìμ¤¨³ÊÕ ¸É É¨¸É¨±Ê Ê¦¥ ¸ ¤μ¸É ÉμÎ´μ
³ ²Ò³¨ ³¨Ï¥´Ö³¨; ¸μ¢·¥³¥´´Ò¥ É¥Ì´μ²μ£¨¨ ¶μ§¢μ²ÖÕÉ ¸μ§¤ ¢ ÉÓ ¶μ²Ö·¨§μ¢ ´´Ò¥ ³¨-
Ï¥´¨ ³ ¸¸μ° ¤μ 1 ±£, ±μÉμ·Ò¥ ¢¶μ²´¥ ¶μ¤Ìμ¤ÖÉ ¤²Ö ´¥°É·¨´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢.

�±ÉÊ ²Ó´Ò³ Ö¢²Ö¥É¸Ö ¨¸¸²¥¤μ¢ ´¨¥ ¸¶¨´μ¢μ° ¸É·Ê±ÉÊ·Ò ´Ê±²μ´  ¢ ¶·μÍ¥¸¸ Ì £²Ê¡μ-
±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¸ § ·Ö¦¥´´Ò³ Éμ±μ³, ¶μ¸±μ²Ó±Ê ¶μ¸É ´μ¢±  Ô±¸¶¥·¨³¥´Éμ¢ ´ 
¨Ì μ¸´μ¢¥, ± ± ¶μ± § ´μ ¢ÒÏ¥, ¸É ´μ¢¨É¸Ö ¢¶μ²´¥ ·¥ ²Ó´μ°.

�´ ²¨§ ¸¶¨´μ¢μ° ¸É·Ê±ÉÊ·Ò ´Ê±²μ´  ¢ ´¥°É·¨´´ÒÌ ¶·μÍ¥¸¸ Ì £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸-
¸¥Ö´¨Ö ¨³¥¥É¸Ö ¢ · ¡μÉ¥ [13], £¤¥ ¤²Ö ÔÉμ£μ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¶¥·¢Ò¥ ³μ³¥´ÉÒ ¸É·Ê±ÉÊ·-
´μ° ËÊ´±Í¨¨ gνN

1 (x) ¨ ´ ·ÊÏ ÕÐ¥° Î¥É´μ¸ÉÓ ¸É·Ê±ÉÊ·´μ° ËÊ´±Í¨¨ AνN
1 (x). �¤´ ±μ

¢μ§³μ¦´μ¸É¨ ¨§¢²¥Î¥´¨Ö ¸ ³¨Ì ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° gνN
1 (x) ¨ AνN

1 (x) ¨§ ´ ¡²Õ¤ ¥-
³ÒÌ ¢¥²¨Î¨´ ´¨± ± ´¥ μ¡¸Ê¦¤ ÕÉ¸Ö. �  ¸ ³μ³ ¤¥²¥ ÔÉμÉ ¢μ¶·μ¸ ´¥É·¨¢¨ ²Ó´Ò°, ¶μ-
¸±μ²Ó±Ê ¨³¥ÕÉ¸Ö ¤¢¥ ´¥§ ¢¨¸¨³Ò¥ ¶μ²Ö·¨§ Í¨μ´´Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ ¢ ´¥°É·¨´-
´ÒÌ ¶·μÍ¥¸¸ Ì,   ´¥ μ¤´  ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö g1, ± ± ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ · ¸¸¥Ö´¨¨
¸ Ô²¥±É·μ³ £´¨É´Ò³ Éμ±μ³ (¤²Ö ¶·μ¤μ²Ó´μ ¶μ²Ö·¨§μ¢ ´´μ° ³¨Ï¥´¨ ¢±² ¤μ³ ¸É·Ê±ÉÊ·-
´μ° ËÊ´±Í¨¨ g2 ¢ ¸¥Î¥´¨¥ ³μ¦´μ ¶·¥´¥¡·¥ÎÓ). ‚ · ¡μÉ Ì [14, 15] ±¢ ·±μ¢Ò¥ ¢±² ¤Ò
¢ ´Ê±²μ´´Ò° ¸¶¨´ ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ · ¸¸¥Ö´¨¨ ( ´É¨)´¥°É·¨´μ ´  ´Ê±²μ´ Ì ¶μ²Ê-
Î¥´Ò Éμ¦¥ ¸ ¶μ³μÐÓÕ ¶¥·¢ÒÌ ³μ³¥´Éμ¢ ¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° g1

¨ g6. ‘ ³¨ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g6 ¶·¥¤² £ ¥É¸Ö ¨§¢²¥± ÉÓ ¨§ ¢¨·ÉÊ ²Ó´ÒÌ
 ¸¨³³¥É·¨° A1 ¨ A6, ¶μ¸É·μ¥´´ÒÌ ¨§ ¶μ²´ÒÌ ¸¥Î¥´¨° ¶μ£²μÐ¥´¨Ö ¢¨·ÉÊ ²Ó´ÒÌ W -
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¨ Z-¡μ§μ´μ¢ ¶μ²Ö·¨§μ¢ ´´Ò³ ´Ê±²μ´μ³, Î¥·¥§ ±μÉμ·Ò¥ ¢Ò· ¦ ÕÉ¸Ö ¨§³¥·Ö¥³Ò¥  ¸¨³³¥-
É·¨¨ Aν , Aν̄ . �¤´ ±μ ¶·μÍ¥¤Ê·  ¶μ²ÊÎ¥´¨Ö A1 ¨ A6 ¨§ ¨§³¥·Ö¥³ÒÌ  ¸¨³³¥É·¨° §¤¥¸Ó
¨³¥¥É ³¥¸Éμ Éμ²Ó±μ ¤²Ö Î ¸É´μ£μ ¸²ÊÎ Ö · ¸¸¥Ö´¨Ö ´  ¤¥°É·μ´´μ° ³¨Ï¥´¨ ¨ ¸ ¶·¨¢²¥Î¥-
´¨¥³ ËμÉμ´-´Ê±²μ´´μ°  ¸¨³³¥É·¨¨ Ad

1 £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¸ Ô²¥±É·μ³ £´¨É´Ò³
Éμ±μ³.

–¥²Ó ´ ¸ÉμÖÐ¥° · ¡μÉÒ Å ¶μ²ÊÎ¥´¨¥ ¸¶μ¸μ¡  ¨§¢²¥Î¥´¨Ö ¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·-
´ÒÌ ËÊ´±Í¨° g1 ¨ g6 ´¥¶μ¸·¥¤¸É¢¥´´μ ¨§ ¨§³¥·Ö¥³ÒÌ  ¸¨³³¥É·¨° ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³
· ¸¸¥Ö´¨¨ ¸ § ·Ö¦¥´´Ò³ ¸² ¡Ò³ Éμ±μ³ (μ¡³¥´ W -¡μ§μ´μ³), ¶·¨³¥´¨³μ£μ ¤²Ö ²Õ¡μ°
³¨Ï¥´¨.

1. „ˆ””…�…�–ˆ�‹œ�›… ‘…—…�ˆŸ �…‰’�ˆ��›• ���–…‘‘�‚
‘ ‡��Ÿ†…��›Œ ’�Š�Œ

� ¸¸³μÉ·¨³ £²Ê¡μ±μ´¥Ê¶·Ê£μ¥ · ¸¸¥Ö´¨¥ ´¥°É·¨´μ ¨  ´É¨´¥°É·¨´μ ´  ¶μ²Ö·¨§μ¢ ´-
´ÒÌ ´Ê±²μ´ Ì ¸ § ·Ö¦¥´´Ò³ ¸² ¡Ò³ Éμ±μ³

ν(ν̄) + N → l−(l+) + X (l = e, μ) (1)

¢ ¡μ·´μ¢¸±μ³ ¶·¨¡²¨¦¥´¨¨ (·¨¸.).

�·μÍ¥¸¸ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ´¥°É·¨´μ ´  ´Ê±²μ´ Ì ¸ § ·Ö¦¥´´Ò³ Éμ±μ³ ¢ ¡μ·´μ¢¸±μ³
¶·¨¡²¨¦¥´¨¨

„¨ËË¥·¥´Í¨ ²Ó´Ò¥ ¸¥Î¥´¨Ö ¶·μÍ¥¸¸μ¢ (1) ¨³¥ÕÉ ¢¨¤

dσν,ν̄ = dσa
ν,ν̄ + dσp

ν,ν̄ , (2)

£¤¥

dσa
ν,ν̄ =

G2

(2π)2
M

p · k (Lαβ ± Lαβ
5 )W ν,ν̄

αβ

d3k′

k′
0

,

W ν,ν̄
αβ = −gαβW ν,ν̄

1 +
1

M2
pαpβW ν,ν̄

2 − i

2M2
eαβρσpρqρW ν,ν̄

3 (3)

¨

dσp
ν,ν̄ =

G2

(2π)2
M

p · k (Lαβ ± Lαβ
5 )Gν,ν̄

αβ

d3k′

k′
0

, (4)
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Gν,ν̄
αβ = − i

M
eαβρσqσ

[
M2sσGν,ν̄

1 + (p · qsσ − s · qpσ)Gν,ν̄
2

]
− i

M
eαβρσpρsσGν,ν̄

3 +

+
1

M2
(pαsβ + pβsα)Gν,ν̄

4 +
2

M2
pαpβ(s · q)Gν,ν̄

5 +
1

M2
gαβ(s · q)Gν,ν̄

6 ,

Lαβ(k, k′) = kαk′β + k′αkβ − gαβ(kk′),

Lαβ
5 (k, k′) = −ieαβρσkpk

′
σ,

£¤¥ G Å ±μ´¸É ´É  ”¥·³¨; M Å ³ ¸¸  ´Ê±²μ´ ; q = k − k′; s Å ¢¥±Éμ· ¶μ²Ö·¨§ Í¨¨
´Ê±²μ´ .

W ν,ν̄
1,2,3(ν, q2) ¨ Gν,ν̄

1...6(ν, q2) Å Ê¸·¥¤´¥´´Ò¥ ¶μ ¸¶¨´Ê ¨ ¶μ²Ö·¨§ Í¨μ´´Ò¥ ¸É·Ê±ÉÊ·´Ò¥
ËÊ´±Í¨¨ ´Ê±²μ´  ¸μμÉ¢¥É¸É¢¥´´μ,

ν = p · q/M.

‚ μ¶·¥¤¥²¥´¨¨ W ν,ν̄
αβ ¨ Gν,ν̄

αβ μ¶ÊÐ¥´Ò Î²¥´Ò, ¶·μ¶μ·Í¨μ´ ²Ó´Ò¥ qα ¨²¨ qβ , É ± ± ±

¶·¨ ¸¢¥·É±¥ ¸ ²¥¶Éμ´´Ò³ É¥´§μ·μ³ [Lαβ(k, k′) ± Lαβ
5 (k, k′)] μ´¨ ¤ ÕÉ Î²¥´Ò, ¶·μ¶μ·Í¨-

μ´ ²Ó´Ò¥ ³ ¸¸ ³ ²¥¶Éμ´μ¢, ±μÉμ·Ò³¨ ³μ¦´μ ¶·¥´¥¡·¥ÎÓ. �É³¥É¨³, ÎÉμ ¢ ¸¶¥Í¨ ²Ó´μ°
²¨É¥· ÉÊ·¥ (¸³., ´ ¶·¨³¥·, [4]) ¢¸É·¥Î ¥É¸Ö ´¥¸±μ²Ó±μ ¨´μ¥ μ¶·¥¤¥²¥´¨¥  ¤·μ´´μ£μ É¥´-
§μ· , ±μÉμ·μ¥ ¸μ¤¥·¦¨É ´¥ Ï¥¸ÉÓ, ± ± ¢ (4),   ¶ÖÉÓ ¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±-
Í¨°. �Éμ μ¡Ê¸²μ¢²¥´μ É¥³, ÎÉμ É¥´§μ·´ÊÕ ¸É·Ê±ÉÊ·Ê eαβρσpρsσ ¶·¨ Gν,ν̄

3 ³μ¦´μ ¸¢¥¸É¨
± eαβρσqρ(p · qsσ − s · qpσ) ¶·¨ Gν,ν̄

2 ¸ ÉμÎ´μ¸ÉÓÕ ¤μ ¸² £ ¥³ÒÌ, ¶·μ¶μ·Í¨μ´ ²Ó´ÒÌ qα

¨ qβ , ±μÉμ·Ò³¨, ± ± Ê¦¥ ¡Ò²μ ¸± § ´μ, ³μ¦´μ ¶·¥´¥¡·¥ÎÓ. �μÔÉμ³Ê Î¨¸²μ ¶μ²Ö·¨§μ-
¢ ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ³μ¦´μ ´  μ¤´Ê Ê³¥´ÓÏ¨ÉÓ §  ¸Î¥É Gν,ν̄

3 . ‚ Éμ ¦¥ ¢·¥³Ö
¸²¥¤Ê¥É ¶μ¤Î¥·±´ÊÉÓ, ÎÉμ ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö gν,ν̄

6 ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¨ ¸É·Ê±ÉÊ·´ Ö
ËÊ´±Í¨Ö g5 ¢ [4] ¸μμÉ¢¥É¸É¢ÊÕÉ μ¤´μ³Ê ¨ Éμ³Ê ¦¥ É¥´§μ·Ê gαβ(s · q).

‘¥Î¥´¨¥ ´  ´¥¶μ²Ö·¨§μ¢ ´´μ° ³¨Ï¥´¨ § ¶¨¸Ò¢ ¥É¸Ö É ± (¸³., ´ ¶·¨³¥·, [16]):

d2σa
ν,ν̄

dx dy
= σ0

[
xy2F ν,ν̄

1 (x, Q2) + (1 − y)F ν,ν̄
2 (x, Q2) ± xy

(
1 − y

2

)
F ν,ν̄

3 (x, Q2)
]
, (5)

£¤¥

σ0 =
G2

π
ME; F ν,ν̄

1 = MW ν,ν̄
1 ; F ν,ν̄

2,3 = νW ν,ν̄
2,3 ;

x =
Q2

2Mν
; y =

ν

E
; Q2 = −q2;

E Å Ô´¥·£¨Ö ´¥°É·¨´μ ¨²¨  ´É¨´¥°É·¨´μ.

„²Ö ¶·μ¤μ²Ó´μ° ¶μ²Ö·¨§ Í¨¨ ´Ê±²μ´  (s =
(

0, PN
k
|k|

)
¢ ² ¡μ· Éμ·´μ° ¸¨¸É¥³¥,

PN Å ¸É¥¶¥´Ó ¶μ²Ö·¨§ Í¨¨) ¸¥Î¥´¨¥ (4) ¶μ²ÊÎ¥´μ ¢ ¢¨¤¥

d2σp
ν,ν̄

dx dy
= PNσ0

[
xy2

(
1 +

Mx

E

)
gν,ν̄
6 (x, Q2) −

(
2 − 2y − Mxy

E

)
gν,ν̄
4 (x, Q2)−

− 2
(
1 +

Mx

E

)(
1 − y − Mxy

2E

)
gν,ν̄
5 (x, Q2)±

±
(

xy
(
2 − y − Mxy

E

)
gν,ν̄
1 (x, Q2) − 2Mx2y

E
gν,ν̄
2 (x, Q2) +

Mxy

E
gν,ν̄
3 (x, Q2)

)]
.
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‡¤¥¸Ó ¢¢¥¤¥´Ò ¡¥§· §³¥·´Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ [17]

g1 = M2νG1, g2 = Mν2G2, g3 = νG3,

g4 =
ν

M
G4, g5 = ν2G5, g6 =

ν

M
G6.

‚ £²Ê¡μ±μ´¥Ê¶·Ê£μ° μ¡² ¸É¨ ¢¥²¨Î¨´  M/E � 1, ¶μÔÉμ³Ê ¢ ÔÉμ³ ¶·¨¡²¨¦¥´¨¨ ¨³¥¥³

d2σp
ν,ν̄

dx dy
= PNσ0

[
xy2gν,ν̄

6 (x, Q2) − 2
(
1 − y

)
×

×
(
gν,ν̄
4 (x, Q2) + gν,ν̄

5 (x, Q2)
)
± xy

(
2 − y

)
gν,ν̄
1 (x, Q2)

]
.

‚§ ¨³μ¤¥°¸É¢¨¥ ¢¨·ÉÊ ²Ó´μ£μ ¡μ§μ´  ¸ ±¢ ·±μ³ ¸μÌ· ´Ö¥É ¸¶¨· ²Ó´μ¸ÉÓ, ±μ£¤  ¢¸¥³¨
³ ¸¸ ³¨ ¶·¥´¥¡·¥£ ¥É¸Ö, É ± ÎÉμ  ¤·μ´´Ò° É¥´§μ· Tαβ = Wαβ + Gαβ , ¥¸²¨ · ¸¸³ É·¨-
¢ ¥É¸Ö ²¨¤¨·ÊÕÐ¨° ¶μ·Ö¤μ±, ¤μ²¦¥´ ¨¸Î¥§ ÉÓ ¶·¨ Ê³´μ¦¥´¨¨ ´  ¢¥±Éμ· ¶·μ¤μ²Ó´μ°
¶μ²Ö·¨§ Í¨¨ ¡μ§μ´  εα [4]. �μ¸±μ²Ó±Ê εα ³μ¦´μ ¶·¥¤¸É ¢¨ÉÓ ± ± ²¨´¥°´ÊÕ ±μ³¡¨´ -
Í¨Õ p ¨ q, ÔÉμ Ê¸²μ¢¨¥ ¶μ¤· §Ê³¥¢ ¥É qαqβTαβ = 0. ’μ£¤  ¨§ (3) ¨ (4) ¶μ²ÊÎ ¥³

qαqβTαβ = ν (F2 − 2xF1) + 2(sq) (g4 + g5 + xg6) = 0.

�μÔÉμ³Ê ¢ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥

g4(x, Q2) + g5(x, Q2) = −xg6(x, Q2).

‘ ÊÎ¥Éμ³ ÔÉμ£μ ¸μμÉ´μÏ¥´¨Ö ¶μ²Ö·¨§ Í¨μ´´ Ö Î ¸ÉÓ ¸¥Î¥´¨° ¶·μÍ¥¸¸μ¢ (1) ¨³¥¥É ¢¨¤

d2σp
ν,ν̄

dx dy
= PNxσ0

(
y+
1 gν,ν̄

6 (x, Q2) ± y−
1 gν,ν̄

1 (x, Q2)
)
, (6)

£¤¥

y1 = 1 − y, y±
1 = 1 ± y2

1 .

‘¥Î¥´¨Ö ¶·μÍ¥¸¸μ¢ (1) £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ( ´É¨)´¥°É·¨´μ ´  ¶·μ¤μ²Ó´μ ¶μ-
²Ö·¨§μ¢ ´´μ° ³¨Ï¥´¨ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ (2), (5), (6) ³μ¦´μ § ¶¨¸ ÉÓ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

d2σν,ν̄

dx dy
= σ0

[
xy2F ν,ν̄

1 (x, Q2) + y1F
ν,ν̄
2 (x, Q2) ± xy

(
1 − y

2

)
F ν,ν̄

3 (x, Q2)+

+ PNx
(
y+
1 gν,ν̄

6 (x, Q2) ± y−
1 gν,ν̄

1 (x, Q2)
)]

. (7)

ˆ§ (7) ¢¨¤´μ, ÎÉμ ¢ ¸²ÊÎ ¥ ¶·μ¤μ²Ó´μ° ¶μ²Ö·¨§ Í¨¨ ´Ê±²μ´  ¢ ¸¥Î¥´¨¥ ¢Ìμ¤ÖÉ ¤¢¥ ´¥§ -
¢¨¸¨³Ò¥ ¶μ²Ö·¨§ Í¨μ´´Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g6 ¢ μÉ²¨Î¨¥ μÉ Ô²¥±É·μ³ £´¨É´ÒÌ
¶·μÍ¥¸¸μ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö, £¤¥ Éμ²Ó±μ μ¤´  ¸É·Ê±ÉÊ·´ Ö ËÊ´±Í¨Ö gγ

1 .
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ˆ´Ëμ·³ Í¨Ö μ ¸É·Ê±ÉÊ·¥ ´Ê±²μ´ , ¢ Éμ³ Î¨¸²¥ ¸¶¨´μ¢μ°, ¸μ¤¥·¦¨É¸Ö ¢ ¸É·Ê±ÉÊ·-
´ÒÌ ËÊ´±Í¨ÖÌ F1,2,3 ¨ g1,6. ‚¸²¥¤¸É¢¨¥ ÔÉμ£μ μ´¨ ¶·¥¤¸É ¢²ÖÕÉ ¶·¥¤³¥É ¨¸¸²¥¤μ¢ ´¨Ö
¢ ¶·μÍ¥¸¸ Ì £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ ²¥¶Éμ´-´Ê±²μ´´μ£μ · ¸¸¥Ö´¨Ö. �μÔÉμ³Ê ¢ ¦´μ° § ¤ -
Î¥° Ö¢²Ö¥É¸Ö ¶μ²ÊÎ¥´¨¥ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¨§ ¨§³¥·Ö¥³ÒÌ ¢¥²¨Î¨´. ‚ ¶·μÍ¥¸¸ Ì ¸
´¥¶μ²Ö·¨§μ¢ ´´Ò³¨ ¶ÊÎ± ³¨ ¨ ³¨Ï¥´Ö³¨ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ F2 (¨²¨ F1) ¨ F3 ¶μ-
²ÊÎ ÕÉ ´¥¶μ¸·¥¤¸É¢¥´´μ ¨§ ¸¥Î¥´¨° · ¸¸¥Ö´¨Ö (¸³. (5)). ˆ´ Ö ¸¨ÉÊ Í¨Ö ¨³¥¥É ³¥¸Éμ
¢ ¸²ÊÎ ¥ ¶μ²Ö·¨§ Í¨¨ ´ Î ²Ó´ÒÌ Î ¸É¨Í ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ ²¥¶Éμ´-´Ê±²μ´´μ³ · ¸¸¥-
Ö´¨¨. — ¸ÉÓ ¸¥Î¥´¨Ö · ¸¸¥Ö´¨Ö, μ¡Ê¸²μ¢²¥´´ Ö ¶μ²Ö·¨§ Í¨¥° Î ¸É¨Í (¤²Ö ´¥°É·¨´´ÒÌ
¶·μÍ¥¸¸μ¢ ¸³. (6)), Ö¢²Ö¥É¸Ö ¸· ¢´¨É¥²Ó´μ ³ ²μ° ¨ ¢¸²¥¤¸É¢¨¥ ÔÉμ£μ É·Ê¤´μ ¨§³¥·¨³μ°
Ô±¸¶¥·¨³¥´É ²Ó´μ. �μÔÉμ³Ê ¢ ¶μ²Ö·¨§ Í¨μ´´ÒÌ Ô±¸¶¥·¨³¥´É Ì ¨§³¥·ÖÕÉ μÉ´μ¸¨É¥²Ó´Ò¥
¢¥²¨Î¨´Ò Å  ¸¨³³¥É·¨¨, ¶·¥¤¸É ¢²ÖÕÐ¨¥ ¸μ¡μ° (¢ ¸²ÊÎ ¥ ¶·μ¤μ²Ó´μ° ¶μ²Ö·¨§ Í¨¨) μÉ-
´μÏ¥´¨¥ · §´μ¸É¨ ¸¥Î¥´¨° ¸ ¶ · ²²¥²Ó´Ò³ ¨  ´É¨¶ · ²²¥²Ó´Ò³ ´ ¶· ¢²¥´¨Ö³¨ ¸¶¨´μ¢
²¥¶Éμ´  ¨ ´Ê±²μ´  ± ¸Ê³³¥ ÔÉ¨Ì ¸¥Î¥´¨°. ’¥³ ¸ ³Ò³ ¢ Î¨¸²¨É¥²¥ ¢Ò¤¥²Ö¥É¸Ö ¢ ®Î¨¸Éμ³¯

¢¨¤¥ ¶μ²Ö·¨§ Í¨μ´´ Ö Î ¸ÉÓ ¸¥Î¥´¨Ö
( d2σp

dx dy

)
,   ¢ §´ ³¥´ É¥²¥ Å ´¥¶μ²Ö·¨§ Í¨μ´´ Ö

Î ¸ÉÓ
( d2σa

dx dy

)
, É. ¥.  ¸¨³³¥É·¨Ö ¥¸ÉÓ A = d2σp

/
d2σa ¨ ¢Ò· ¦ ¥É¸Ö Î¥·¥§ ¸É·Ê±ÉÊ·´Ò¥

ËÊ´±Í¨¨ (¸³. (5), (6)). ‘²¥¤μ¢ É¥²Ó´μ, ¶μ²Ö·¨§ Í¨μ´´Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ ¤μ²¦´Ò
¨§¢²¥± ÉÓ¸Ö ¨§  ¸¨³³¥É·¨° ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¨§¢¥¸É´ÒÌ ¶ · ³¥É·¨§ Í¨° Ê¸·¥¤´¥´´ÒÌ ¶μ
¸¶¨´Ê ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° F1,2,3.

‚ Ô²¥±É·μ³ £´¨É´ÒÌ ¶·μÍ¥¸¸ Ì £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ ²¥¶Éμ´-´Ê±²μ´´μ£μ · ¸¸¥Ö´¨Ö É -
± Ö § ¤ Î  ·¥Ï ¥É¸Ö ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ ¢ ¸²ÊÎ ¥ ¶·μ¤μ²Ó´μ° ¶μ²Ö·¨§ Í¨¨ ´Ê±²μ´ , ¶μ-
¸±μ²Ó±Ê ¢±² ¤Ò ¢¨·ÉÊ ²Ó´μ°  ¸¨³³¥É·¨¨ A2 ¨ ¸É·Ê±ÉÊ·´μ° ËÊ´±Í¨¨ g2 ¶·¥´¥¡·¥¦¨³μ
³ ²Ò ¨ ¨§ ¨§³¥·Ö¥³μ°  ¸¨³³¥É·¨¨ A‖ ³μ¦´μ ¶·Ö³μ ¶μ²ÊÎ¨ÉÓ ¸É·Ê±ÉÊ·´ÊÕ
ËÊ´±Í¨Õ g1 [1, 3].

�μ²Ö·¨§ Í¨μ´´Ò¥  ¸¨³³¥É·¨¨ ¤²Ö ¶·μÍ¥¸¸μ¢ (1) μ¶·¥¤¥²¨³ ± ± ¸²¥¤ÊÕÐÊÕ ±μ³¡¨-
´ Í¨Õ ¸¥Î¥´¨° (7):

Aν,ν̄ =
d2σ↓↑,↑↑

ν,ν̄ − d2σ↓↓,↑↓
ν,ν̄

d2σ↓↑,↑↑
ν,ν̄ + d2σ↓↓,↑↓

ν,ν̄

. (8)

�¥·¢ Ö ¸É·¥²±  ¢ (8) ¸μμÉ¢¥É¸É¢Ê¥É ¸¶¨· ²Ó´μ¸É¨ ´¥°É·¨´μ ↓ ¨²¨  ´É¨´¥°É·¨´μ ↑,  
¢Éμ· Ö Å ´ ¶· ¢²¥´¨Õ ¸¶¨´  ´Ê±²μ´  ↑ (PN = 1) ¨ ↓ (PN = −1). ‘ ¶μ³μÐÓÕ (7) ¤²Ö
 ¸¨³³¥É·¨° ¶μ²ÊÎ ¥³ ¢Ò· ¦¥´¨Ö Î¥·¥§ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨:

Aν,ν̄(x, Q2) =
y+
1 gν,ν̄

6 (x, Q2) ± y−
1 gν,ν̄

1 (x, Q2)

y+
1 F ν,ν̄

1 (x, Q2) ± y−
1

2
F ν,ν̄

3 (x, Q2)
. (9)

‚ μÉ²¨Î¨¥ μÉ Ô²¥±É·μ³ £´¨É´ÒÌ ¶·μÍ¥¸¸μ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¨§¢²¥Î¥´¨¥
¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ³ · ¸¸¥Ö´¨¨ ¸ § ·Ö¦¥´´Ò³
¸² ¡Ò³ Éμ±μ³ Ö¢²Ö¥É¸Ö ´¥É·¨¢¨ ²Ó´μ° § ¤ Î¥°, ¶μ¸±μ²Ó±Ê  ¸¨³³¥É·¨¨ (9) ¸μ¤¥·¦ É ¤¢¥
´¥§ ¢¨¸¨³Ò¥ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g6.

�Î¥¢¨¤´μ, ÎÉμ ¤²Ö ¨§¢²¥Î¥´¨Ö g1,6 ¨§ (9) ´¥μ¡Ìμ¤¨³μ ¤μ¶μ²´¨É¥²Ó´μ¥ ¸μμÉ´μÏ¥´¨¥,
¸¢Ö§Ò¢ ÕÐ¥¥ ÔÉ¨ ËÊ´±Í¨¨. ‚ · ¡μÉ¥ [14] g1 ¨ g6 μ¶·¥¤¥²Ö²¨¸Ó ¸ ¶μ³μÐÓÕ ´ ¡μ·  ¨§³¥-
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·Ö¥³ÒÌ ¢¥²¨Î¨´, ¢±²ÕÎ ÕÐ¥£μ ¢¨·ÉÊ ²Ó´ÊÕ ËμÉμ´-´Ê±²μ´´ÊÕ  ¸¨³³¥É·¨Õ A1 £²Ê¡μ±μ-
´¥Ê¶·Ê£μ£μ ²¥¶Éμ´-´Ê±²μ´´μ£μ · ¸¸¥Ö´¨Ö, É. ¥. ¨¸¶μ²Ó§μ¢ ²¨¸Ó ´ ¡²Õ¤ ¥³Ò¥  ¸¨³³¥É·¨¨
¤¢ÊÌ É¨¶μ¢ ¶·μÍ¥¸¸μ¢ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö: ( ´É¨)´¥°É·¨´μ ´  ´Ê±²μ´ Ì (μ¡³¥´
W -¡μ§μ´μ³) ¨ § ·Ö¦¥´´ÒÌ ²¥¶Éμ´μ¢ ´  ´Ê±²μ´ Ì (γ-μ¡³¥´).

Š·μ³¥ Éμ£μ, ¶·¥¤²μ¦¥´´ Ö É ³ ¸Ì¥³  ¨¸¶μ²Ó§Ê¥É¸Ö Éμ²Ó±μ ¤²Ö ¤¥°É·μ´´μ° ³¨Ï¥´¨ ¨,
¸²¥¤μ¢ É¥²Ó´μ, ´μ¸¨É μ£· ´¨Î¥´´Ò° Ì · ±É¥·. ‡¤¥¸Ó ¶·¥¤² £ ¥É¸Ö ´μ¢Ò° ¸¶μ¸μ¡ ¨§¢²¥Î¥-
´¨Ö ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° g1 ¨ g6 ¨§  ¸¨³³¥É·¨°, ¨§³¥·Ö¥³ÒÌ Éμ²Ó±μ ¢ Ô±¸¶¥·¨³¥´É Ì ¸
ÊÎ ¸É¨¥³ ´¥°É·¨´μ, ¶·¨³¥´¨³Ò° ¤²Ö ²Õ¡μ° ³¨Ï¥´¨.

„²Ö ÔÉμ£μ · ¸¸³μÉ·¨³ ¶·μÍ¥¸¸Ò £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö ¶μ²Ö·¨§μ¢ ´´ÒÌ § ·Ö-
¦¥´´ÒÌ ²¥¶Éμ´μ¢, Ö¢²ÖÕÐ¨¥¸Ö μ¡· É´Ò³¨ ¶μ μÉ´μÏ¥´¨Õ ± ´¥°É·¨´´Ò³ ·¥ ±Í¨Ö³ (1):

l−(l+) + N → ν(ν̄) + X, (10)

£¤¥ l = e, μ.
‚ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥ Š•„ ¤²Ö ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶·μÍ¥¸¸μ¢ (1) ¨ (10) ¨³¥ÕÉ

³¥¸Éμ ¸²¥¤ÊÕÐ¨¥ ¸μμÉ¢¥É¸É¢¨Ö:

gν̄
1,6(x, Q2) = gl−

1,6(x, Q2), gν
1,6(x, Q2) = gl+

1,6(x, Q2),

F ν̄
1,3(x, Q2) = F l−

1,3(x, Q2), F ν
1,3(x, Q2) = F l+

1,3(x, Q2).
(11)

� ¡²Õ¤ ¥³Ò¥  ¸¨³³¥É·¨¨ Al−,l+(x, Q2) ¶·μÍ¥¸¸μ¢ (10) [18] § ¶¨Ï¥³ ¢ ¢¨¤¥

Al−,l+(x, Q2) =
y+
1 gl−,l+

6 (x, Q2) ± y−
1 gl−,l+

1 (x, Q2)

y+
1 F l−,l+

1 (x, Q2) ± y−
1

2
F l−,l+

3 (x, Q2)
. (12)

‘ ÊÎ¥Éμ³ ¸μμÉ´μÏ¥´¨° (11)  ¸¨³³¥É·¨¨ Al−,l+(x, Q2) (12) ¶·¥¤¸É ¢¨³ Î¥·¥§ ¸É·Ê±-
ÉÊ·´Ò¥ ËÊ´±Í¨¨ gν,ν̄

1 (x, Q2) ¨ gν,ν̄
6 (x, Q2) É ±¨³ μ¡· §μ³:

Al−,l+(x, Q2) =
y+
1 gν̄,ν

6 (x, Q2) ± y−
1 gν̄,ν

1 (x, Q2)

y+
1 F ν̄,ν

1 (x, Q2) ± y−
1

2
F ν̄,ν

3 (x, Q2)
. (13)

‘μμÉ´μÏ¥´¨Ö (9), (13) ¶μ§¢μ²ÖÕÉ ¢Ò¤¥²¨ÉÓ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ gν,ν̄
1 (x, Q2)

¨ gν,ν̄
6 (x, Q2), ¶μ¸±μ²Ó±Ê F ν,ν̄

1 (x, Q2), F ν,ν̄
3 (x, Q2) ¨§¢¥¸É´Ò ¨§ ´¥°É·¨´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢

´  ´¥¶μ²Ö·¨§μ¢ ´´ÒÌ ³¨Ï¥´ÖÌ. ‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ ¥³

gν,ν̄
1 (x, Q2) =

1
2

[
Aν,ν̄(x, Q2)

(
y+
1

y−
1

F ν,ν̄
1 (x, Q2) ± F ν,ν̄

3 (x, Q2)
2

)
∓

∓ Al+,l−(x, Q2)
(

y+
1

y−
1

F ν,ν̄
1 (x, Q2) ∓ F ν,ν̄

3 (x, Q2)
2

)]
,

gν,ν̄
6 (x, Q2) =

1
2

[
Aν,ν̄(x, Q2)

(
F ν,ν̄

1 (x, Q2) ± y−
1

2y+
1

F ν,ν̄
3 (x, Q2)

)
+

+ Al+,l−(x, Q2)
(

F ν,ν̄
1 (x, Q2) ∓ y−

1

2y+
1

F ν,ν̄
3 (x, Q2)

)]
.

(14)
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�É³¥É¨³, ÎÉμ ¤²Ö ´ Ìμ¦¤¥´¨Ö ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶μ Ëμ·³Ê² ³ (14) ¤μ¸É ÉμÎ´μ
¤ ´´ÒÌ Éμ²Ó±μ Ô±¸¶¥·¨³¥´Éμ¢ (1) ¨ (10) ¶μ £²Ê¡μ±μ´¥Ê¶·Ê£μ³Ê · ¸¸¥Ö´¨Õ ¸ § ·Ö¦¥´´Ò³
Éμ±μ³ ¸ ÊÎ ¸É¨¥³ ´¥°É·¨´μ. �ÉμÉ ¸¶μ¸μ¡ ¶·¨³¥´¨³ ¤²Ö ²Õ¡μ° ³¨Ï¥´¨.

‚¥²¨Î¨´  y+
1 �= 0 ¶·¨ ²Õ¡μ³ §´ Î¥´¨¨ ¸±¥°²¨´£μ¢μ° ¶¥·¥³¥´´μ° y ¢ ¶·¥¤¥² Ì ¥¥

¨§³¥´¥´¨Ö ¢ μ¡² ¸É¨ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö [16]

0 < y � 1.

—Éμ ± ¸ ¥É¸Ö y−
1 , Éμ y−

1 = 0 ¶·¨ y = 0, ´μ ÔÉμ §´ Î¥´¨¥ ´¥ ¢Ìμ¤¨É ¢ ±¨´¥³ É¨Î¥¸±ÊÕ
μ¡² ¸ÉÓ ¶¥·¥³¥´´μ° y.

�É³¥É¨³, ÎÉμ ¢ ¶·¥¤² £ ¥³μ³ ¶μ¤Ìμ¤¥ ³μ¦´μ μ¶·¥¤¥²¨ÉÓ ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ gl−

1,6

¨ gl+

1,6 ¶·μÍ¥¸¸μ¢ (10) ¸ ¶μ³μÐÓÕ  ¸¨³³¥É·¨° Al−,l+(x, Q2) (12), Aν,ν̄(x, Q2) (9) ¨ (11):

gl−,l+

1 (x, Q2) =
1
2

[
±Al−,l+(x, Q2)

(
y+
1

y−
1

F l−,l+

1 (x, Q2) ± F l−,l+

3 (x, Q2)
2

)
∓

∓ Aν̄,ν(x, Q2)
(

y+
1

y−
1

F l−,l+

1 (x, Q2) ∓ F l−,l+

3 (x, Q2)
)]

, (15)

gl−,l+

6 (x, Q2) =
1
2

[
Al−,l+(x, Q2)

(
F l−,l+

1 (x, Q2) ± y−
1

2y+
1

F l−,l+

3 (x, Q2)
)

+

+ Aν̄,ν(x, Q2)
(

F l−,l+

1 (x, Q2) ∓ y−
1

2y+
1

F l−,l+

3 (x, Q2)
)]

.

‡�Š‹�—…�ˆ…

‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶·¥¤²μ¦¥´ ¸¶μ¸μ¡ ¨§¢²¥Î¥´¨Ö ¶μ²Ö·¨§ Í¨μ´´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ
ËÊ´±Í¨° g1 ¨ g6 ¢ ´¥°É·¨´´ÒÌ ¶·μÍ¥¸¸ Ì (1) ¨ ²¥¶Éμ´-´Ê±²μ´´μ³ · ¸¸¥Ö´¨¨ (10) ´¥¶μ-
¸·¥¤¸É¢¥´´μ ¨§ ¨§³¥·Ö¥³ÒÌ  ¸¨³³¥É·¨° ÔÉ¨Ì ¶·μÍ¥¸¸μ¢.

„²Ö ´ Ìμ¦¤¥´¨Ö ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶μ Ëμ·³Ê² ³ (14), (15) ¤μ¸É ÉμÎ´μ ¤ ´´ÒÌ
Éμ²Ó±μ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ £²Ê¡μ±μ´¥Ê¶·Ê£μ³Ê · ¸¸¥Ö´¨Õ ¸ § ·Ö¦¥´´Ò³ ¸² ¡Ò³ Éμ±μ³ ¸
ÊÎ ¸É¨¥³ ´¥°É·¨´μ. „ ´´Ò° ¸¶μ¸μ¡ ¶·¨³¥´¨³ ¤²Ö ²Õ¡μ° ³¨Ï¥´¨, ¶μ§¢μ²Ö¥É ¶μ²ÊÎ ÉÓ
¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ g1 ¨ g6 ¨§  ¸¨³³¥É·¨° ¢ μ¡² ¸É¨ £²Ê¡μ±μ´¥Ê¶·Ê£μ£μ · ¸¸¥Ö´¨Ö
0 < y � 1.
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