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Slopes of trigonal fibred surfaces
and of higher dimensional fibrations

MIGUEL ÁNGEL BARJA AND LIDIA STOPPINO

Abstract. We give lower bounds for the slope of higher dimensional fibrations
f : X −→ B over curves under conditions of GIT-semistability of the fibres,
using a generalization of a method of Cornalba and Harris. With the same method
we establish a sharp lower bound for the slope of trigonal fibrations of even genus
and general Maroni invariant; this result in particular proves a conjecture due to
Harris and Stankova-Frenkel.
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1. Introduction and preliminaries

Given a fibration over a curve f : X −→ B (X, B complex, projective varieties, B
a smooth curve, f surjective with connected fibres) and a line bundle L = OX (L)

on X , we can define the slope of the pair ( f,L) to be the quotient

s( f,L) = Ln

deg f∗L

provided deg f∗L �= 0, where n is the dimension of X . When L = ω f , the relative
dualizing sheaf of f , we simply call it the slope of f and will denote it as s( f ).
Lower bounds for the slope have been extensively studied in the literature (e.g.,
[1, 4, 5, 15, 16, 26, 32]) for the case of fibred surfaces (n = 2) and some results are
known in dimension n = 3 [3, 22].

In this paper, we study this problem using a generalized version of a theorem
of Cornalba-Harris [7, 26]. This method provides a general result to produce lower
bounds of s( f,L) provided the pair (F, |L|F |) (where F is a general fibre of f ) is
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