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Non-collapsing for hypersurface flows
in the sphere and hyperbolic space
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Abstract. We prove a non-collapsing property for curvature flows of embedded
hypersurfaces in the sphere and in hyperbolic space.
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1. Introduction

Let X : Mn
⇥ [0, T ) ! (Nn+1(c), ḡ) be a family of embedded hypersurfaces in

the simply connected space-form Nn+1(c) with sectional curvature c, evolving by
the curvature flow

@X (x, t)
@t

= �F(x, t)⌫(x, t), (1.1)

where ⌫ is the unit outward normal, and the speed F is given by a homogeneous
degree-one, monotone increasing function of the principal curvatures defined on a
symmetric convex cone 0 ⇢ Rn . We further assume that F is normalized so that
F(1, . . . , 1) = n. The purpose of this paper is to prove a non-collapsing result for
the flow (1.1) in Nn+1(c). Here c = 1 corresponds to the sphere Sn+1 = {X 2

Rn+2
: hX, Xi = 1}, and c = �1 corresponds to the hyperbolic space Hn+1. We

use the hyperboloid model of Hn+1, i.e., Hn+1 is the upper sheet (x0 > 0) of the
two-sheeted hyperboloid {X : hX, Xi = �1} in the Minkowski space Rn+1,1.
In these expressions the inner product h·, ·i refers to the inner product in Rn+2 or
Rn+1,1 respectively.

The ‘non-collapsing’ property we prove is one first formulated for mean cur-
vature flow in [18], and is conceptually analogous to the concept of non-collapsing
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