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Systems of symplectic forms on four-manifolds

SIMON G. CHIOSSI AND PAUL-ANDI NAGY

Abstract. We study almost-Hermitian 4-manifolds with holonomy algebra, for
the canonical Hermitian connection, of dimension at most one. We show how
Riemannian 4-manifolds admitting five orthonormal symplectic forms fit in this
picture and we classify them. In this set-up we also fully describe almost-Kähler
4-manifolds.
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1. Introduction

The existence of orthogonal harmonic forms on an oriented Riemannian four-mani-
fold (M4, g) typically encodes relevant properties of the metric. An orthonormal
frame of closed 1-forms, for instance, will flatten g.

Also closed, orthonormal 2-forms impose severe constraints on (M4, g), es-
sentially according to the choices of orientation available. Many cases have been
addressed in the literature: couples or triples of this kind, defining the same ori-
entation, were studied in [20, 21, 27], whereas [10] dealt with pairs of oppositely-
oriented symplectic forms.

The aim of this note is to consider smooth Riemannian manifolds (M4, g)
admitting a system of five symplectic forms {!k, 1  k  5} such that

g(!i ,! j ) = �i j i, j = 1, . . . , 5. (1.1)
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