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Evolution of hypersurfaces by powers
of the scalar curvature

ROBERTA ALESSANDRONI AND CARLO SINESTRARI

Abstract. We study the evolution of a closed hypersurface of the euclidean space
by a flow whose speed is given by a power of the scalar curvature. We prove that,
if the initial shape is convex and satisfies a suitable pinching condition, the solu-
tion shrinks to a point in finite time and converges to a sphere after rescaling. We
also give an example of a nonconvex hypersurface which develops a neckpinch
singularity.
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1. Introduction

In this work we study the behaviour of a convex hypersurface of the Euclidean space
moving by powers of the scalar curvature. In particular, we find hypotheses under
which the so called “convergence to a round point” holds, that is, the hypersurface
shrinks to a point and converges to a sphere after rescaling.

The convergence to a round point was first proved for convex hypersurfaces
evolving by the mean curvature flow by Huisken [14]. Since then, many authors
have studied the same problem for flows where the speed is given by other symmet-
ric homogeneous functions S of the principal curvatures. For instance, B. Chow has
considered the cases S = √

R, where R is the scalar curvature [10], and S = K β ,
with β ≥ 1/n, where K is the Gauss curvature [9]. More recently, B. Andrews
proved convergence to a round point for a wide class of speeds homogeneous of de-
gree one (see [2,6,7]). When the degree is greater than one, less results are known:
the papers in the literature concern particular flows and are often restricted to sur-
faces of dimension two, see [3,9,20,22]. The case where the degree is less than one
is even more difficult. In some case it is known that convex hypersurfaces shrink to
a point [4, 21], but some counterexamples show that in general the profile does not
necessarily become spherical after rescaling.

The case we consider in this paper corresponds to S = R p with p > 1/2.
For this choice of powers the speed is a homogeneous function of the principal
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