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Kink Drift in Oscillating Fields 107

Recently, Sukstanskii and Primak [1] investigated drift "
motion of kinks in the¢* model induced by oscillating
external fields. They applied a standard adiabatic pertur-
bation theory for solitons and calculated the nonlinear mo- S 107
bility of a ¢* kink. The aim of our Comment is twofold.
First, we demonstrate that the phenomenon of kink drift "
is a trivial consequence of the theory of averaged soliton
dynamics in rapidly oscillating fields developed for #hé
model in our earlier paper [2] (see also [3] for other exam- 107
ples). Indeed, due to the action fo oscillating fields
as in the case considered in [1], the effective potential sup- . . -
portingaveragedink dynamics becomessymmetricand (';L%ngy f(l)_rohgl;lcE E:(?tzogﬂf Od;'ﬂamﬂcf'z gs(ct;w)e g”l'ng /f3re-
this is the physical reason for kink driftSeconddirect (). o '
application of our theory [2] to the problem considered
in Ref. [1] demonstrates that the adiabatic approximatiora translational motion of a kink. This simple physics has
used in [1] is likely to be invalid for the case of oscillating not been noticed in Ref. [1].
fields: We show that, for large values of the field frequency Moreover, in the limit of largew, i.e., 0* > y?, we
), the velocity of the kink drift/y, decays as 2, instead easily obtain ®, — ®,, — P2d + ®3 = F — yP,,
of the resultVy, = o * predicted by Eq. (17) of Ref. [1]. where®2 = 1 — h})/20? andF = (higha/20?) cosy.

As we will see below, our prediction is in very good agree-Considering now a kink in the formd = =®,, X
ment with direct numerical integration of the full perturbedtanj®,,(x — x)/~/2], we find that, under the action

Oy=0
Ox=m/3

Predicted by Eq. (3)
L Lol L
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®

¢* equation. of the effective forceF, it starts to move with the drift
According to Ref. [1], we consider thé* model with  velocity
:v;o m(;l;oghrﬁ?atic fields of frequenay and with arbi- ) y 3 highycosy 2)
X0 = = =*
rary phase shify, 0 dr 22 yw?

bu = b =+ P =)+ ) — v, (1) The result (2) predicts that, for large, the drift velocity
whereh;(t) = hjgcoswt, hy(t) = hygcodwt + x), yis Vg decays asw 2> unlike the resultVy, = o ~* which
a dissipative constant, and dimensionless units have bedollows from the application of the adiabatic perturbation
used. Because the frequeneyis assumed to be of order theory in Ref. [1]. Figure 1 illustrates the great accuracy
(or larger) of the system eigenfrequency, the adiabatiof our prediction (2) as compared to numerical results on
approximation cannot be used to describe the effect athe full perturbedgp* equation (see [2] for details on the
oscillating perturbations on the kink dynamics. Insteadnumerical procedure).
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