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Maximum principle and symmetry
for minimal hypersurfaces in Hn

⇥ R
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Abstract. The aim of this work is to study how the asymptotic boundary of a
minimal hypersurface in Hn

⇥ R determines the behavior of the hypersurface at
finite points, in several geometric situations.

Mathematics Subject Classification (2010): 53A10 (primary); 53C42 (sec-
ondary).

1. Introduction

In this article we discuss how, in several geometric situations, the shape at infinity of
a minimal surface inH2

⇥ R determines the shape of the surface itself. A beautiful
theorem in minimal surfaces theory is the Schoen’s characterization of the catenoid
[13]. It can be stated as follows. Let M ⇢ R3 be a complete immersed minimal
surface with two annular ends. Assume that each end is a graph, then M is a
catenoid. On the other hand, there exists a complete minimal annulus immersed in
a slab of R3 [7]. A characterization of the catenoid in hyperbolic space, assuming
regularity at infinity, was established by G. Levitt and H. Rosenberg in [6]. In a joint
work with L. Hauswirth [4], the authors of the present article proved a Schoen-type
theorem in H2

⇥ R, in the class of finite total curvature surfaces.
In order to state our results we must recall the notion of asymptotic boundary

of a surface. We denote the ideal boundary of H2
⇥ R by @1(H2

⇥ R), (see [3]
for a definition). As we usually work in the disk model D1 for H2, @1(H2

⇥ R)
is naturally identified with the cylinder @D1 ⇥ R joined with the endpoints of all
the non horizontal geodesic of H2

⇥ R. The asymptotic boundary of a surface M
in H2

⇥ R is the set of the limit points of M in @1(H2
⇥ R) with respect to the

Euclidean topology of D1 ⇥ R. The asymptotic boundary of the surface M will
be denoted by @1M, while the usual (finite) boundary of M will be denoted by
@M. Analogous notions of boundaries hold in higher dimension. We would like to
mention the fact that, in view of our results, we mainly need assumptions about the
points of @1M lying on @1H2

⇥ R.
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