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Abstract 

We discuss contravariant connections on Poisson manifolds. For vector bun­
dles, the corresponding operational notion of a contravariant derivative had 
been introduced by I. Vaisman. We show that these connections play an 
important role in the study of global properties of Poisson manifolds and 
we use them to define Poisson holonomy and new invariants of Poisson 
manifolds. 

Introduction 
Let M be a Poisson manifold and suppose that we require the exis­

tence of a linear connection on M, compatible with the Poisson tensor 
IL Since parallel transport preserves the rank of the Poisson tensor, the 
Poisson manifold must be regular in order for such a connection to exist. 
Therefore, the usual notion of a covariant connection is not appropri­
ate for the study of Poisson manifolds, as some of the most interesting 
examples of Poisson manifolds are non-regular. For non-regular Pois­
son manifolds the symplectic foliation is singular and the dimension of 
the leaves varies, so one can only hope to compare tangent spaces at 
different points of the same symplectic leaf. 

One possible way around this difficulty is to use families of connec­
tions parameterized by the leaves. However, there are examples showing 
that the symplectic foliation can be wild, so the space of leaves will not 
be easy to parameterize. 

Received February 10, 2000, and, in revised form, February 22, 2000. Suppor ted 
in par t by F C T grant P C E X / C / M A T / 4 4 / 9 6 and P R A X I S XXI th rough the Research 
Uni ts Plur iannual Funding Program. 

303 


