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Abstract. We consider the Ginsburg-Landau equation for a complex scalar field
in one dimension and consider initial data which have two different stationary
solutions as their limits in space as x —» + oo. If these solutions are not very dif-
ferent, then we show that the initial data will evolve to a stationary solution by a
“phase melting” process which avoids “phase slips,” i.e., which does not go through
zero amplitude.

1. Introduction

In this paper, we pursue our study of the Ginsburg-Landau equation
du=0%u+u—ulul? 1.1

where u: R x R—>C, cf. [CE,CEE]. We shall fill in more details of the phase
diagram of this equation, by studying the time evolution for initial data which are
close to stationary with different amplitudes at + co. More precisely, define two
stationary solutions u, by

Uy (x)=ry 1710 (1.2)
withr, = (1 —q2%)Y%,r_ =(1 — q%)"/% Assume now that the initial data u,, satisfy

lim wuy(x)—u.(x)=0,
x—t o
in a sense to be described in more detail below, and assume r, = 1.

Under these conditions, see below for details, we shall show that the solutions
have no phase slips. See Langer and Ambegaokar [LA] for an example with phase
slips. Furthermore, we will show convergence to a “stationary” solution in the
sense that u(x, t) = r(x, t)e'*™" satisfies

sup|r(x,t)| <& sup|¢’(x,0)| Ze,
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