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Finite Galois covers, cohomology jump loci, formality properties,
and multinets

ALEXANDRU DIMCA AND STEFAN PAPADIMA

Abstract. We explore the relation between cohomology jump loci in a finite
Galois cover, formality properties and algebraic monodromy action. We show
that the jump loci of the base and total space are essentially the same, provided
the base space is 1-formal and the monodromy action in degree 1 is trivial. We
use reduced multinet structures on line arrangements to construct components of
the first characteristic variety of the Milnor fiber in degree 1, and to prove that the
monodromy action is non-trivial in degree 1. For an arbitrary line arrangement,
we prove that the triviality of the monodromy in degree 1 can be detected in a
precise way, by resonance varieties.
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1. Introduction and statement of results

A homogeneous, degree d polynomial Q ∈ C[x0, . . . , xn] defines a hypersurface
in Pn , V = V (Q) = {Q = 0}, its complement M = M(Q), the Milnor fiber in
Cn+1, F = F(Q) = {Q = 1}, and a d-fold cyclic Galois cover, p : F → M , with
geometric monodromy h : F → F . In spite of the abundance of available algebro-
geometric and topological methods, the analysis of the algebraic monodromy action
(over C), h∗ : H∗(F) → H∗(F), remains a challenge, as documented by an ex-
tensive literature. Even when Q completely decomposes into distinct linear factors,
the additional combinatorial tools from the theory of hyperplane arrangements have
not succeeded to elucidate the subject.

Given a connected, finite CW-complex X , one may consider its associated
characteristic varieties V i

m(X) (alias its Green-Lazarsfeld sets, when X is a smooth
projective variety, see [20] for the original setting involving line bundles with trivial
Chern class, and [2] for the reformulation in terms of local systems). They are
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