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Interior partial regularity for minimal
Lp-vector fields with integer fluxes

MIRCEA PETRACHE

Abstract. We use a new combinatorial technique to prove the optimal interior
partial regularity result for L p-vector fields with integer fluxes that minimize the
L p-energy. More precisely, we prove that the minimizing vector fields are Hölder
continuous outside a set that is locally finite inside the domain. The results con-
tinue the program started in [25], but this paper is self-contained.
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1. Introduction

1.1. The result

In this work we consider vector fields X 2 L p(B3, R3) such that for every a 2 B3
and for almost every r < dist(a, @B3),

Z
@B3r (a)

X · ⌫ 2 Z, (1.1)

where ⌫ : @B3r (a) ! S2 is the outward unit normal vector. We call vector fields
satisfying such flux conditions vector fields with integer fluxes.

We observe that for p � 3/2 this class reduces to the divergence-free vector
fields, and therefore we just look at the “interesting” range p 2 [1, 3/2[. It is clear
that this class of vector fields is closed under L p-convergence. The compactness
result for weak convergence holds only for p > 1 and is the main result of our
recent work with Tristan Rivière [25], and is based upon the introduction of a good
distance between slices.

Here we concentrate on the interior regularity of X 2 L pZ(B3, R3) that are min-
ima of the L p-energy ||X ||L p(B3). Let � be an L p-function defined on the boundary
of B3 and having integer degree, i.e.

R
@B3 � 2 Z. We say that X is a minimizer if it
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