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Vortex dynamics for the two-dimensional non-homogeneous
Gross-Pitaevskii equation

ROBERT L. JERRARD AND DIDIER SMETS

Abstract. We derive the asymptotical dynamical law for Ginzburg-Landau vor-
tices in an inhomogeneous background density under the Schrödinger dynam-
ics, when the Ginzburg-Landau parameter goes to zero. New ingredients include
lower bounds and approximations across the vortex cores.
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1. Introduction

We are interested in the two-dimensional Gross-Pitaevskii equation
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for u : R2 ⇥ R+
! C, where 0 < " ⌧ 1 and V : R2 ! R+ is a smooth potential

such that
V (x) ! +1 as |x | ! +1.

The Gross-Pitaevskii equation is a widely used model to describe the dynamics of
a Bose-Einstein condensate in a trapping potential V . The equation on R2 arises
via dimension reduction from 3 dimensions; this has been justified for particular
choices of V in [1] for example.

Equation (GP) is Hamiltonian, with Hamiltonian given by
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