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A mass for asymptotically complex hyperbolic manifolds

DANIEL MAERTEN AND VINCENT MINERBE

Abstract. We prove a positive-mass theorem for complete Kähler manifolds that
are asymptotic to the complex hyperbolic space.
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Introduction

The aim of this paper is to provide a positive-mass theorem in the realm of asymp-

totically complex hyperbolic Kähler manifolds, extending previous results by M.

Herzlich [11] and Boualem-Herzlich [7]. Before explaining them, let us recall the

history of the subject.

The classical positive-mass theorem finds its roots in general relativity [3] and

deals with asymptotically Euclidean manifolds, namely complete Riemannian man-

ifolds (Mn, g) whose geometry at infinity tends to that of the flat Euclidean space:
M is diffeomorphic to Rn outside a compact set and g goes to gRn at infinity. Un-

der a non-nengativity assumption on the curvature (Scalg ≥ 0), the positive-mass

theorem roughly asserts that such manifolds possess a global Riemannian invariant,

which is called a mass, which is obtained by computing the limit of integrals over

larger and larger spheres, which is a non-negative number and which vanishes only

when the manifold is isometric to the model flat space. This “Euclidean mass” is

given in some chart at infinity by

µg = −1
4
lim

R−→∞

∫

SR
∗ (div g + d Tr g) , (0.1)

where the sphere, Hodge star, the divergence and the trace are defined with respect

to the Euclidean metric gRn at infinity. It is not obvious that this quantity depends

only on g and not on the chart but [4] proved it. We refer to [4, 16, 22, 23, 25] for
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