
Kaygun, Atabey; Sütlü, Serkan
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Let G be a compact Lie group and let g denote its Lie algebra. Then Connes and
Moscovici [Comm. Math. Phys. 198 (1998), no. 1, 199–246; MR1657389 (99m:58186)]
obtained a characteristic map χ from the (periodic) Hopf-cyclic cohomology of the
universal enveloping algebra U(g) of g with trivial coefficients to the ordinary (peri-
odic) cyclic cohomology of the coordinate algebra O(G) of G and used χ to compute
the index of transversally elliptic operators on foliations.

The authors of the paper under review define and investigate a quantum analog
χq of the Connes-Moscovici map χ from the Hopf-cyclic cohomology HC∗(Uq(g),σk)
of the quantum enveloping algebra of g to the twisted ordinary cyclic cohomology
HC∗

σ−1(Oq(G)) of the quantum group algebra of G. Similar to the Connes-Moscovici
map χ, the quantum characteristic map χq can be obtained as a cup product using the
Haar functional of the quantum group algebra Oq(G), and then the twist of the cyclic
cohomology of Oq(G) arises from the modularity property of the Haar functional. It
is possible to untwist the cyclic cohomology of Oq(G) by using a certain additional
cup product, but this would result in a degree shift, i.e., there is a modified quantum
characteristic map χ̃q : HCn(Uq(g),σk) → HCn+1(Oq(G)) for every non-negative
integer n.

Using the explicit computation of the cyclic cohomology of Oq(SL(2)) by Mat-
suda, Nakagami, and Watanabe [K-Theory 4 (1990), no. 2, 157–180; MR1081658
(91j:58016)] and the known cyclic cohomology of Uq(sl2), the authors prove that
χ̃q : HC1(Uq(sl2),

σk)→ HC2(Oq(SL(2)) is non-trivial. As an application it is shown
that a σ−1-twisted version of the Schmüdgen-Wagner 2-cocycle for the coordinate ∗-
algebra of the standard Podlés quantum sphere considered in [J. Reine Angew. Math.
574 (2004), 219–235; MR2099116 (2005m:58019)] is non-trivial.


