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Bootstrap regularity for integro-differential operators
and its application to nonlocal minimal surfaces

BEGOÑA BARRIOS, ALESSIO FIGALLI AND ENRICO VALDINOCI

Abstract. We prove that C1,↵ s-minimal surfaces are of class C1. For this,
we develop a new bootstrap regularity theory for solutions of integro-differential
equations of very general type, which we believe is of independent interest.
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1. Introduction

Motivated by the structure of interphases arising in phase transition models with
long range interactions, in [4] the authors introduced a nonlocal version of minimal
surfaces. These objects are obtained by minimizing a “nonlocal perimeter” inside
a fixed domain �: fix s 2 (0, 1), and given two sets A, B ⇢ Rn , let us define the
interaction term

L(A, B) :=

Z
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.

The nonlocal perimeter of E inside � is defined as

Per(E,�, s) := L
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Then nonlocal (s-)minimal surfaces correspond to minimizers of the above func-
tional with the “boundary condition” that E \ (Rn

\�) is prescribed.
It is proved in [4] that “flat s-minimal surface” are C1,↵ for all ↵ < s, and

in [1, 9, 10] that, as s ! 1�, the s-minimal surfaces approach the classical ones,

BB was partially supported by Spanish Grant MTM2010-18128. AF was partially supported by
NSF Grant DMS-0969962. EV was partially supported by ERC Grant 277749 and FIRB Grant
A&B.
Received February 21, 2012; accepted August 1, 2012.


