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ABSTRACT

We explore special features of the pair (U∗, U∗) formed by the right and left dual over
a (left) bialgebroid U in case the bialgebroid is, in particular, a left Hopf algebroid. It
turns out that there exists a bialgebroid morphism S∗ from one dual to another that
extends the construction of the antipode on the dual of a Hopf algebra, and which is an
isomorphism if U is both a left and right Hopf algebroid. This structure is derived from
Phùng’s categorical equivalence between left and right comodules over U without the need
of a (Hopf algebroid) antipode, a result which we review and extend. In the applications,
we illustrate the difference between this construction and those involving antipodes and
also deal with dualising modules and their quantisations.
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[KadSz] L. Kadison, K. Szlachányi,, Bialgebroid actions on depth two extensions and duality, Adv. Math.
179 (2003), no. 1, 75–121.

[Ka] M. Kashiwara, D–modules and microlocal calculus, Translations of Mathematical Monographs,

vol. 217, American Mathematical Society, Providence RI, 2003.

[Ko] N. Kowalzig, Hopf algebroids and their cyclic theory, Ph. D. thesis, Universiteit Utrecht and
Universiteit van Amsterdam, 2009.

[KoKr] N. Kowalzig, U. Krähmer, Duality and products in algebraic (co)homology theories, J. Algebra
323 (2010), no. 7, 2063–2081.

[KoP] N. Kowalzig, H. Posthuma, The cyclic theory of Hopf algebroids, J. Noncomm. Geom. 5 (2011),

no. 3, 423–476.
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