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PART II. THE QUANTIZED MODEL
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This is the second part of a paper dealing with the ©internalª (gauge) symmetry of the
WessÄZuminoÄNovikovÄWitten (WZNW) model on a compact Lie group G. It contains
a systematic exposition, for G = SU(n), of the canonical quantization based on the study
of the classical model (performed in the ˇrst part) following the quantum group symmetric
approach ˇrst advocated by L.D. Faddeev and collaborators. The internal symmetry of the
quantized model is carried by the chiral WZNW zero modes satisfying quadratic exchange
relations and an n-linear determinant condition. For generic values of the deformation
parameter the Fock representation of the zero modes' algebra gives rise to a model space
of Uq(s�(n)). The relevant root of unity case is studied in detail for n = 2 when a
©restrictedª (ˇnite dimensional) quotient quantum group is shown to appear in a natural
way. The module structure of the zero modes' Fock space provides a speciˇc duality
with the solutions of the KnizhnikÄZamolodchikov equation for the four-point functions
of primary ˇelds suggesting the existence of an extended state space of logarithmic CFT
type. Combining left and right zero modes (i.e., returning to the 2D model), the rational
CFT structure shows up in a setting reminiscent of covariant quantization of gauge theories
in which the restricted quantum group plays the role of a generalized gauge symmetry.

� ¡μÉ  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¢Éμ·ÊÕ Î ¸ÉÓ ¸É ÉÓ¨, ¶μ¸¢ÖÐ¥´´μ° ®¢´ÊÉ·¥´´¥°¯ (± -
²¨¡·μ¢μÎ´μ°) ¸¨³³¥É·¨¨ ¢ ³μ¤¥²¨ ‚¥¸¸ Ä‡Ê³¨´μÄ�μ¢¨±μ¢ Ä‚¨ÉÉ¥´  (‚‡�‚) ´  ±μ³-
¶ ±É´μ° £·Ê¶¶¥ ‹¨ G. � ¸¸³ É·¨¢ ¥É¸Ö ¸¨¸É¥³ É¨Î¥¸±μ¥ ¨§²μ¦¥´¨¥ ¤²Ö G = SU(n)
± ´μ´¨Î¥¸±μ£μ ±¢ ´Éμ¢ ´¨Ö, μ¸´μ¢ ´´μ£μ ´  ¨§ÊÎ¥´¨¨ ±² ¸¸¨Î¥¸±μ° ³μ¤¥²¨ (μ¶¨¸ ´-
´μ° ¢ ¶¥·¢μ° Î ¸É¨ ¸É ÉÓ¨), ¢ · ³± Ì ±¢ ´Éμ¢ ´´μ° ³μ¤¥²¨ ¢ ¶·¥¤¶μ²μ¦¥´¨¨ ¸¨³-
³¥É·¨¨, ¢¶¥·¢Ò¥ ¶·¥¤²μ¦¥´´μ° ‹. „. ” ¤¤¥¥¢Ò³ ¨ ¸μ ¢Éμ· ³¨. ‚´ÊÉ·¥´´ÖÖ ¸¨³³¥É·¨Ö
±¢ ´Éμ¢ ´´μ° ³μ¤¥²¨ ÊÎ¨ÉÒ¢ ¥É¸Ö ±¨· ²Ó´Ò³¨ ´Ê²¥¢Ò³¨ ³μ¤ ³¨ ‚‡�‚, Ê¤μ¢²¥É¢μ·Ö-
ÕÐ¨³¨ ¸μμÉ´μÏ¥´¨Ö³ ±¢ ¤· É¨Î´μ£μ μ¡³¥´  ¨ Ê¸²μ¢¨Õ n-²¨´¥°´μ£μ ¤¥É¥·³¨´ ´É .
“´¨¢¥·¸ ²Ó´Ò¥ §´ Î¥´¨Ö ¶ · ³¥É·  ¤¥Ëμ·³ Í¨¨ ¶·¥¤¸É ¢²¥´¨Ö ”μ±   ²£¥¡·Ò ´Ê²¥-
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¢ÒÌ ³μ¤ ¤ ÕÉ ¢±² ¤ ¢ ³μ¤¥²Ó´μ¥ ¶·μ¸É· ´¸É¢μ Uq(s�(n)). ‘μμÉ¢¥É¸É¢ÊÕÐ¨° ¸²Ê-
Î ° ±μ·´Ö ¨§ ¥¤¨´¨ÍÒ ¨§ÊÎ ¥É¸Ö ¤¥É ²Ó´μ ¤²Ö n = 2, ±μ£¤ , ± ± ¡Ò²μ ¶μ± § ´μ,
®μ£· ´¨Î¥´´ Ö¯ (±μ´¥Î´μ° · §³¥·´μ¸É¨) ±¢ ´Éμ¢ Ö £·Ê¶¶  ±μÔËË¨Í¨¥´Éμ¢ ¢μ§´¨± ¥É
¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³. Œμ¤Ê²Ó´ Ö ¸É·Ê±ÉÊ·  ¶·μ¸É· ´¸É¢  ”μ±  ´Ê²¥¢ÒÌ ³μ¤ μ¡¥¸-
¶¥Î¨¢ ¥É Ì · ±É¥·´ÊÕ ¤Ê ²Ó´μ¸ÉÓ ¸ ·¥Ï¥´¨Ö³¨ Ê· ¢´¥´¨Ö Š´¨¦´¨± Ä‡ ³μ²μ¤Î¨±μ¢ 
¤²Ö Î¥ÉÒ·¥ÌÉμÎ¥Î´ÒÌ ËÊ´±Í¨° ¶¥·¢¨Î´ÒÌ ¶μ²¥°, ÎÉμ μ§´ Î ¥É ¸ÊÐ¥¸É¢μ¢ ´¨¥ · ¸-
Ï¨·¥´´μ£μ ¶·μ¸É· ´¸É¢  ¸μ¸ÉμÖ´¨° ²μ£ ·¨Ë³¨Î¥¸±μ£μ Š’�-É¨¶ . �·¨ ±μ³¡¨´ Í¨¨
²¥¢μ° ¨ ¶· ¢μ° ´Ê²¥¢ÒÌ ³μ¤ (´ ¶·¨³¥·, ¶·¨ ¢μ§¢· Ð¥´¨¨ ± 2D-³μ¤¥²¨) · Í¨μ´ ²Ó´ Ö
Š’�-¸É·Ê±ÉÊ·  ¶·μÖ¢²Ö¥É¸Ö ¢ Ëμ·³Ê² Ì, ´ ¶μ³¨´ ÕÐ¨Ì ±μ¢ ·¨ ´É´μ¥ ±¢ ´Éμ¢ ´¨¥
± ²¨¡·μ¢μÎ´ÒÌ É¥μ·¨°, ¢ ±μÉμ·ÒÌ μ£· ´¨Î¥´´ Ö ±¢ ´Éμ¢ Ö £·Ê¶¶  ¨£· ¥É ·μ²Ó μ¡μ¡-
Ð¥´´μ° ± ²¨¡·μ¢μÎ´μ° ¸¨³³¥É·¨¨.
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