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Several classical mathematical constructions involve the action of an infinite discrete
group Γ on a complex manifold M . In an o-minimal structure one cannot define infinite
discrete sets, therefore it might seem at first that these constructions are beyond the
reach of o-minimality. Still, in some important cases there is a definable subset of
M which intersects every Γ-orbit in a finite set (so-called a fundamental set) and in
these cases one may hope to capture the construction of the quotient space Γ\M in an
o-minimal structure.

In [1] we investigated in this framework the analytic family of elliptic curves and
their definability in the o-minimal structure Ran,exp. In this talk I will discuss the
construction of families of complex tori, of polarized abelian varieties, and their moduli
space within various o-minimal structures (see [2]).

Recent work by Pila-Zannier [4] and by Pila [3] makes use of such constructions in
the application of o-minimality to arithmetical problems in algebraic geometry. If time
permits I will discuss these ideas as well.
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