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PART I. THE CLASSICAL MODEL
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WessÄZuminoÄNovikovÄWitten (WZNW) models over compact Lie groups G con-
stitute the best studied class of (two-dimensional, 2D) rational conformal ˇeld theories
(RCFTs). A WZNW chiral state space is a ˇnite direct sum of integrable representations
of the corresponding afˇne (current) algebra, and the correlation functions of primary ˇelds
are monodromy invariant combinations of left times right sector conformal blocks solv-
ing the KnizhnikÄZamolodchikov equation. However, even in this very well understood
case of 2D RCFT, the ©internalª (gauge) symmetry that governs the ensuing fusion rules
remains unclear.

On the other hand, the canonical approach to the classical chiral WZNW theory
developed by Faddeev, Alekseev, Shatashvili, Gawe�dzki and Falceto reveals its PoissonÄ
Lie symmetry. After a covariant quantization, the latter gives rise to an associated quantum
group symmetry which naturally requires an extension of the state space. This paper
contains a review of earlier work on the subject with a special emphasis, in the case
G = SU(n), on the emerging chiral ©WZNW zero modesª which provide an adequate
algebraic description of the internal symmetry structure of the model. Combining further
left and right zero modes, one obtains a speciˇc dynamical quantum group, the structure
of its Fock representation resembling the axiomatic approach to gauge theories in which a
©restrictedª quantum group plays the role of a generalized gauge symmetry.

Œμ¤¥²¨ ‚¥¸¸ Ä‡Ê³¨´μÄ�μ¢¨±μ¢ Ä‚¨ÉÉ¥´  (‚‡�‚) ¶μ ±μ³¶ ±É´Ò³ £·Ê¶¶ ³ ‹¨
G ¸μ¸É ¢²ÖÕÉ ´ ¨¡μ²¥¥ ¨§ÊÎ¥´´Ò° ±² ¸¸ (¤¢Ê³¥·´ÒÌ, 2D) · Í¨μ´ ²Ó´ÒÌ ±μ´Ëμ·³´ÒÌ
É¥μ·¨° ¶μ²Ö (�Š’�). �·μ¸É· ´¸É¢μ ‚‡�‚ ±¨· ²Ó´μ£μ ¸μ¸ÉμÖ´¨Ö Ö¢²Ö¥É¸Ö ±μ´¥Î´μ°
¶·Ö³μ° ¸Ê³³μ° ¨´É¥£·¨·Ê¥³ÒÌ ¶·¥¤¸É ¢²¥´¨° ¸μμÉ¢¥É¸É¢ÊÕÐ¥°  ËË¨´´μ° (Éμ±μ¢μ°)
 ²£¥¡·Ò, ¨ ±μ··¥²ÖÍ¨μ´´Ò¥ ËÊ´±Í¨¨ ¶¥·¢¨Î´ÒÌ ¶μ²¥° Ö¢²ÖÕÉ¸Ö ³μ´μ¤·μ³´μ ¨´¢ -
·¨ ´É´μ° ±μ³¡¨´ Í¨¥° ±μ´Ëμ·³´ÒÌ ¡²μ±μ¢ ²¥¢μ£μ (×) ¶· ¢μ£μ ¸¥±Éμ· , Ö¢²ÖÕÐ¨Ì¸Ö
·¥Ï¥´¨¥³ Ê· ¢´¥´¨Ö Š´¨¦´¨± Ä‡ ³μ²μ¤Î¨±μ¢ . �¤´ ±μ ¤ ¦¥ ¢ ÔÉμ³ Ìμ·μÏμ ¶μ´Ö-
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Éμ³ ¸²ÊÎ ¥ 2D �Š’� ®¢´ÊÉ·¥´´ÖÖ¯ (± ²¨¡·μ¢μÎ´ Ö) ¸¨³³¥É·¨Ö, ±μÉμ· Ö μ¡¥¸¶¥Î¨¢ ¥É
¶· ¢¨²  ¶μ¸²¥¤ÊÕÐ¥£μ μ¡Ñ¥¤¨´¥´¨Ö, μ¸É ¥É¸Ö ´¥Ö¸´μ°.

‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ± ´μ´¨Î¥¸±μ¥ ¶·¨¡²¨¦¥´¨¥ ±² ¸¸¨Î¥¸±μ° ±¨· ²Ó´μ° É¥μ·¨¨
‚‡�‚, · §· ¡μÉ ´´μ¥ ” ¤¤¥¥¢Ò³, �²¥±¸¥¥¢Ò³, ˜ É Ï¢¨²¨, ƒ ¢Ï¥Í±¨ ¨ ” ²Ó¸¥Éμ,
μ¡² ¤ ¥É ¸¨³³¥É·¨¥° �Ê ¸¸μ´ Ä‹¨. �μ¸²¥ ¶·μ¢¥¤¥´¨Ö ±μ¢ ·¨ ´É´μ£μ ±¢ ´Éμ¢ ´¨Ö
¤ ´´ Ö ¸¨³³¥É·¨Ö ¤ ¥É ¢±² ¤ ¢ ¸μμÉ¢¥É¸É¢ÊÕÐÊÕ ±¢ ´Éμ¢ÊÕ £·Ê¶¶Ê ¸¨³³¥É·¨¨, ±μ-
Éμ· Ö ¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³ É·¥¡Ê¥É · ¸Ï¨·¥´¨Ö ¶·μ¸É· ´¸É¢  ¸μ¸ÉμÖ´¨°.

„ ´´ Ö · ¡μÉ  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μ¡§μ· · ´´¥° · ¡μÉÒ, ¶μ¸¢ÖÐ¥´´μ° · ¸¸³ É·¨-
¢ ¥³μ° ¶·μ¡²¥³¥ ¸ μ¸μ¡Ò³ Ê¶μ·μ³ ´  μ¡¸Ê¦¤¥´¨¥ ¢ ¸²ÊÎ ¥ G = SU(n) ¶μÖ¢²ÖÕÐ¨Ì¸Ö
±¨· ²Ó´ÒÌ ´Ê²¥¢ÒÌ ³μ¤ ‚‡�‚, ±μÉμ·Ò¥ μ¡¥¸¶¥Î¨¢ ÕÉ  ¤¥±¢ É´μ¥  ²£¥¡· ¨Î¥¸±μ¥ μ¶¨-
¸ ´¨¥ ¸É·Ê±ÉÊ·Ò ¢´ÊÉ·¥´´¥° ¸¨³³¥É·¨¨ ³μ¤¥²¨. Šμ³¡¨´¨·ÊÖ ¢ ¤ ²Ó´¥°Ï¥³ ²¥¢Ò¥
¨ ¶· ¢Ò¥ ´Ê²¥¢Ò¥ ³μ¤Ò, ³μ¦´μ ¶μ²ÊÎ¨ÉÓ ¸¶¥Í¨Ë¨Î¥¸±ÊÕ ¤¨´ ³¨Î¥¸±ÊÕ ±¢ ´Éμ¢ÊÕ
£·Ê¶¶Ê, ¸É·Ê±ÉÊ·  Ëμ±μ¢¸±μ£μ ¶·¥¤¸É ¢²¥´¨Ö ±μÉμ·μ°  ´ ²μ£¨Î´   ±¸¨μ³ É¨Î¥¸±μ³Ê
¶·¨¡²¨¦¥´¨Õ ± ²¨¡·μ¢μÎ´ÒÌ É¥μ·¨°, ±μ£¤  ®μ£· ´¨Î¥´´ Ö¯ ±¢ ´Éμ¢ Ö £·Ê¶¶  ¨£· ¥É
·μ²Ó μ¡μ¡Ð¥´´μ° ± ²¨¡·μ¢μÎ´μ° ¸¨³³¥É·¨¨.
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