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On the Hodge Cycles of Prym Varieties

INDRANIL BISWAS

Abstract. We show that the Néron–Severi group of the Prym variety for a degree
three unramified Galois covering of a hyperelliptic Riemann surface has a distin-
guished subgroup of rank three. For the general hyperelliptic curve, the algebra
of Hodge cycles on the Prym variety is generated by this group of rank three.
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1. – Introduction

Let X be a hyperelliptic Riemann surface. Let f : Y −→ X be a unramified
Galois covering with Galois group Z/3Z with Y connected. The Néron–Severi
group of the Prym variety Prym( f ) has a certain distinguished subgroup of rank
three. This subgroup is constructed as follows. We first prove that Prym( f ) is
identified with Pic0(Z) × Pic0(Z), where Z is a Riemann surface constructed
from the covering datum (Lemma 3.1). The two projections and the addition
law of Pic0(Z) together give three maps from Pic0(Z)×Pic0(Z) to Pic0(Z). The
pull backs, by these three maps, to Pic0(Z)×Pic0(Z) = Prym( f ) of the natural
polarization on Pic0(Z) give the distinguished subgroup of the Néron–Severi
group of Prym( f ).

For the general hyperelliptic curve X , the algebra of Hodge cycles on
Prym( f ) is generated by this subgroup of rank three of NS(Prym( f )) (The-
orem 4.1). In particular, for general hyperelliptic X , the Néron–Severi group
NS(Prym( f )) is of rank three, and all the Hodge cycles on Prym( f ) are alge-
braic.

We also consider degree three ramified coverings of an arbitrary compact
Riemann surface. Under an assumption on the covering, the algebra of Hodge
cycles of the Prym variety for the general Riemann surface is again generated
by the Néron–Severi group (Lemma 5.1).
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