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ON THE LOCAL MONODROMY
OF A VARIATION OF HODGE STRUCTURE

BY EDUARDO CATTANI! AND AROLDO KAPLANl

Associated to a variation of polarized Hodge structure there is a period map-
ping Y: S — I'\D, where S is the parameter space and I'\D denotes the corre-
sponding modular variety of polarized Hodge structures (the primary example to
keep in mind is that arising from a family of smooth projective varieties parametrized
by S) [3], [4]. The local study of the singularities of ¢ ([5]) reduces to the
case when § = (A*) x A™, a product of punctured disks and disks.

Given a lifting ;[7: U' x A™ — D (U = upper half-plane) of y to the uni-

versal covering of S there are monodromy transformations v,, ..., vy, € I such
that
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These v,’s, which are quasi-unipotent automorphisms of the C-vector space H
underlying the variation, provide important invariants of the singularities of Y.
In particular, in the single variable case (/ = 1, m = 0) a central role is played by
the monodromy weight filtration W, = W,(V) of the nilpotent transformation
N = log v,,, where v, is the unipotent part of the monodromy y. We recall [5]
that, if & is the weight of the Hodge structures, N¥*1 = 0 and the filtration
0)C Wy C -+ C W, = H is uniquely characterized by the conditions NW; C
W;_p and N Wy /Wiy sy — Wy _;/Wy_;_, is an isomorphism.

The results announced here concern the monodromy weight filtrations
arising in the several variables case. The main statements—Theorems 1 and 2—
were conjectured by P. Deligne [2] (cf. Conjecture 1.9.6, as well as Theorem
1.9.2 for the special geometric case). For structures of weight two they are con-
tained in [1].

THEOREM 1. Let vy, ..., 7, be monodromy transformations of a period
mapping ¥: (A%) x (A)Y" — I\D and N; the logarithm of the unipotent part
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