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ON ANISOTROPIC SINGULARITIES FOR SEMI-LINEAR ELLIPTIC
EQUATIONS IN R?

Yine Wang!  AND  HuUYUAN CHENZ

Department of Mathematics, Jiangxi Normal University,
Nanchang, Jiangxi 330022, PR China

Abstract. In this note, we study weak solutions of
—Au+ g(u) = 8%3—22 in R2
u(z) =0 as |z| = 400,

where g(s) = 265 —7 Is an odd, increasing and bounded function and
defined in the sense of dlstrlbutlon
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We obtain that problem (1) admits a unique, x9—odd weak solution, which
has anisotropic singularity 4W near the origin.

1. INTRODUCTION

Vortices appear in various planar condensed-matter systems and have important applica-
tions in many fundamental areas of physics including superconductivity [1, 10, 13], particle
physics [12], optics [5] and cosmology [21]. The study of multiple charges vortex construc-
tion in gauged field theory was initiated by Taubes [13, 17, 18] regarding the existence and
uniqueness of static solutions of the Abelian Higgs model. Later on, Schroers [16] extended
the classical O(3) sigma model solved by Belavin-Polyakov [2] to incorporate an Abelian
gauged field and allow the existence of vortices of opposite local charges so that the vortices
of negative local charges viewed as poles of a complex scalar field u makes contribute to, but
those of positive local charges viewed as zero of u do not affect, the total energy, although
they give some magnetic manifestation for their existence [22]. In fact, these peculiar prop-
erties are all due to the absence of symmetry breaking and in order to obtain vortices of
opposite magnetic alignments with an energy that takes account of both type of vortices, it
suffices to impose a broken symmetry. After that, Yang in [23] established an Abelian field
theory model that allows the coexistence of vortices and anti-vortices, showed how vortices
and anti-vortices with the coupling of gravity, namely, cosmic strings and anti-strings, can
be constructed in the Abelian gauged field model. More precisely, the coexistence model in
[23] states as follows. Let q1,q2,--- ,qar and p1, p2, - -+, pn be the locations in R? of vortices
and anti-vortices of unit charge respectively, from Bogomol’'nyi equations
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