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Automorphisms of order three on numerical Godeaux surfaces

ELEONORA PALMIERI

Abstract. We prove that a numerical Godeaux surface cannot have an automor-
phism of order three.
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1. Introduction

This paper is devoted to a basic open problem about surfaces: the classification of
surfaces of general type and their automorphisms. We will work over the complex
numbers. Complex surfaces have been classified by Enriques and Kodaira in terms
of their Kodaira dimension κ .

While surfaces with κ ≤ 1 are quite well-known, we have much less informa-
tion about surfaces of general type, i.e. those for which κ = 2. Their complete
classification is still an open problem even though there are important contributions
from many mathematicians (for a general reference see [2]).

We know that minimal surfaces of general type are subdivided into classes
according to the value of three main invariants: the self-intersection of the canonical
divisor K 2

S , the holomorphic Euler characteristic χ(S,OS) and the geometric genus
pg(S) := h0(S,OS(KS)) = h2(S,OS). Here we are mainly interested in those
surfaces with the lowest invariants:

Definition 1.1. A numerical Godeaux surface is a minimal complex surface of
general type S with pg(S) = 0, K 2

S = 1, χ(OS) = 1.

The first example of such a surface can be found in [9] and it is the quotient
of a smooth quintic in P3 with a free Z/5Z action. This example turns out to have
non-trivial torsion, and in fact it has Z/5Z as a torsion group.

Much information about the torsion group of numerical Godeaux surfaces can
be obtained by the study of the base points of the tricanonical system |3KS|. This is
an important result by Miyaoka (see [12]). It is known (see [12,15]) that the moduli
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