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Abstract. Denote by Ag the moduli space of principally polarized abelian varieties of
dimension g up to isomorphism. As a complex analytic space Ag = Sp(2g,Z)\Hg, where
Sp(2g,Z) is the symplectic group which acts on the Siegel upper half space Hg. Several
deep questions regarding the geometry of Ag remain unknown. We propose to approach
to some of them by using families of Jacobian varieties coming from group actions on
Riemann surfaces.

Coleman’s conjecture [3] states that given g ≥ 4 there are only finitely many Riemann
surfaces, up to isomorphism, of genus g and Jacobian of CM type. This conjecture is
known to be false [6] for g ≤ 7, but it is still open for g ≥ 8.

In [6, Question 6.6] the authors asked about the existence of positive dimensional
special (or Shimura) subvarieties Z of Tg such that the abelian variety corresponding
with the geometric generic point of Z is isogenous to a product of elliptic curves. In [7],
we develop several examples of completely decomposable Jacobian varieties in different
dimensions, including several families. We provide in this way a good scenario where to
find families of Jacobian varieties that might give rise to special subvarieties. Special sub-
varieties contain a dense set of CM points, therefore they would provide counterexamples
to Coleman’s conjecture.

In [5, Thms. 1.4, 3.9, Lemma 3.8] there is a nice characterization of when certain
subvarieties ofAg are special subvarieties. Their criterion needs the follwing construction.

Let G be a finite group acting on genus g with signature m = [0; s1, . . . , sr], and
generating vector ν = (g1, . . . , gr). For a fixed pair (m, ν), and by moving the branch
points of the covering in P1, one obtains an (r−3)−dimensional family of such coverings,
and a corresponding (r − 3)−dimensional family of Jacobians J (G,m, ν). Denote by
Z(G,m, ν) the closure of J (G,m, ν) in Ag. In addition, the action of G on one of these
curves X, and on its Jacobian JX, induces a symplectic representation ρ : G→ Sp(2g,Z)
of G. Let HG

g be the set of fixed points of G in Hg (see [2] for details).
The criterion in [5, Thms. 1.4, 3.9, Lemma 3.8] is as follows: If the dimension of the

connected component cJ (HG
g ) of J (G,m, ν) equals the dimension of J (G,m, ν), which

is r − 3, then Z(G,m, ν) is a special subvariety of Ag that it is contained in the closure
Tg of the Torelli (or Jacobian) locus, and which intersects non-trivially the Torelli locus
T 0
g .

In this talk we will present the background and some of the results regarding families
of completely decomposable Jacobian varieties. We will explain the ideas and examples
about how using group actions to find families of Jacobian varieties which can shed light
toward the answer to these questions.
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