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QCD EVOLUTION OF NUCLEAR STRUCTURE
FUNCTIONS AT LARGE x:

EMC EFFECT AND CUMULATIVE PROCESSES
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QCD evolution of nuclear structure functions at large x is reviewed within the approach based on
QCD factorization for hard processes and multiquark 	ucton model. In this approach, x > 1 region of
the nuclear structure functions is intimately related with x < 1 region due to manifestation of quark and
gluon degrees of freedom in nuclei. Properties of QCD evolution and observed EMC-ratio for nuclear
structure functions at x < 1 result in an admixture of hard extra sea quark distribution. This extra
nuclear quark sea provides a bump above unity for EMC-ratio at small x and becomes dominant in the
nuclear quark sea for cumulative region x > 1. It leads to a striking prediction, conˇrmed by data, for
the same spectrum slopes of all cumulative hadrons in nuclear fragmentation region.

Š•„-Ô¢μ²ÕÍ¨Ö Ö¤¥·´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶·¨ ¡μ²ÓÏ¨Ì x · ¸¸³ É·¨¢ ¥É¸Ö ¢ · ³± Ì ¶μ¤-
Ìμ¤ , μ¸´μ¢ ´´μ£μ ´  Ë ±Éμ·¨§ Í¨¨ Š•„ ¤²Ö ¦¥¸É±¨Ì ¶·μÍ¥¸¸μ¢ ¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ³Ê²ÓÉ¨±¢ ·±μ¢μ°
Ë²Ê±Éμ´´μ° ³μ¤¥²¨. ‚ ÔÉμ³ ¶μ¤Ìμ¤¥ μ¡² ¸ÉÓ x > 1 Ö¤¥·´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° É¥¸´μ ¸¢Ö§ ´ 
¸ μ¡² ¸ÉÓÕ x < 1 §  ¸Î¥É ¶·μÖ¢²¥´¨Ö ±¢ ·±μ¢ÒÌ ¨ £²Õμ´´ÒÌ ¸É¥¶¥´¥° ¸¢μ¡μ¤Ò ¢ Ö¤· Ì. ‘¢μ°¸É¢ 
Š•„-Ô¢μ²ÕÍ¨¨ ¨ ´ ¡²Õ¤ ¥³μ¥ EMC-μÉ´μÏ¥´¨¥ ¤²Ö Ö¤¥·´ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨° ¶·¨ x < 1
¸¢¨¤¥É¥²Ó¸É¢ÊÕÉ μ ´ ²¨Î¨¨ ¶·¨³¥¸¨ ¤μ¶μ²´¨É¥²Ó´ÒÌ ³μ·¸±¨Ì ±¢ ·±μ¢, ¨³¥ÕÐ¨Ì ¦¥¸É±μ¥ · ¸-
¶·¥¤¥²¥´¨¥. �Éμ ¤μ¶μ²´¨É¥²Ó´μ¥ Ö¤¥·´μ¥ ±¢ ·±μ¢μ¥ ³μ·¥ μ¡¥¸¶¥Î¨¢ ¥É ¶·¥¢ÒÏ¥´¨¥ ´ ¤ ¥¤¨´¨Í¥°
¤²Ö EMC-μÉ´μÏ¥´¨Ö ¶·¨ ³ ²ÒÌ x ¨ ¸É ´μ¢¨É¸Ö ¤μ³¨´¨·ÊÕÐ¨³ ¢ Ö¤¥·´μ³ ±¢ ·±μ¢μ³ ³μ·¥ ¤²Ö
±Ê³Ê²ÖÉ¨¢´μ° μ¡² ¸É¨ x > 1, ÎÉμ ¶·¨¢μ¤¨É ± ´¥É·¨¢¨ ²Ó´μ³Ê ¶·¥¤¸± § ´¨Õ, ¶μ¤É¢¥·¦¤¥´´μ³Ê
μ¶ÒÉ´Ò³ ¶ÊÉ¥³, μ¤¨´ ±μ¢μ¸É¨ ´ ±²μ´μ¢ ¸¶¥±É·μ¢ ¢¸¥Ì ±Ê³Ê²ÖÉ¨¢´ÒÌ  ¤·μ´μ¢ ¢ μ¡² ¸É¨ Ö¤¥·´μ°
Ë· £³¥´É Í¨¨.
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