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Compact moduli for certain Kodaira fibrations

SÖNKE ROLLENSKE

Abstract. We explicitly describe the possible degenerations of a class of double
Kodaira fibrations in the moduli space of stable surfaces. Using deformation the-
ory we also show that under some assumptions we get a connected component of
the moduli space of stable surfaces.
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Introduction

It is a general fact that moduli spaces of nice objects in algebraic geometry, say
smooth varieties, are often non-compact. But usually there is a modular compact-
ification where the boundary points correspond to related but more complicated
objects.

Such a modular compactification has been known for the moduli space Mg of
smooth curves of genus g for a long time and in [17] Kollár and Shepherd-Barron
made the first step towards the construction of a modular compactification M for
the moduli space M of surfaces of general type via so-called stable surfaces; the
boundary points arise from a stable reduction procedure.

But even 20 years later very few explicit descriptions of compact components
of M have been published. The main idea in all approaches is to relate the compo-
nent of the moduli space one wishes to study to some other moduli space, where a
suitable compactification is known. Products of curves and surfaces isogenous to a
product of curves have been treated by van Opstall [20, 21], and a recent paper of
Alexeev and Pardini [4] studies Burniat and Campedelli surfaces relating them to
hyperplane arrangements in (a blow-up of) P2.

The aim of this paper is to study the irreducible respectively connected compo-
nents of the moduli space of stable surfaces containing very simple Galois double
Kodaira fibrations (see Section 1.3 for the precise definition) and we do this in two
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