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6'omment on "Elastic String in a Random Potential"

In a recent Letter [I], Dong, Marchetti, Middleton,
;ind Vinokur studied nun&eric;illy the dynamics of;in el;is-
tic string driven through;i r;indom medium by;in exter-
n;il force F. The tr, insition from;i pinned to;i moving

»trinal «t a threshold force Fy. is characterized by;i set of
»c;iling exponent». The;iim of this Comment is to show
th, it, due to;in incorrect procedure, their finding of a
roughness exponent g =0.97 ~ 0.05 is inconclusive. Our
simul;(tion [2,3] of rel.(ted models yields g= 1.25. A
roughnes» exponent g & 1 implies th;it the line;ir el;isticity
theory, (dopted in Ref. [I ] is not self-consistent for
driven f]ux line in the pl;inc;it the depinning tr;insition.

Using the notation of Ref. [I], the string is directed
;ilong the =,ixis with the tr;insverse displ;icement given by

single-v;(lued function x(=) defined on integer
Denoting by x(/ ) the Fourier transform of x(=), we

;idopt the definition of the roughness exponent g in

(I + I) dimensions through the expression (x(k) x(k'))
—/ «6(l +/ ') for sufliciently small k. [This is the
expression one usu;illy uses in;in;inalytic;il c;ilcul;ition of
g. I'or .( string of Iinite length, x(k) is well defined. ] In

Ref. [I], the height-height correlation function

w;i» used to me;isure g, where the overb;ir;ind the;ingu-
1;ir br;icket» denote sp;iti;il;ind disorder;iver;iges, respec-
tively. I t w;is;issumed th;it, ;ifter;in initi;i1 tr;insient
period, C', (:) s;(tur;(te» to C, (=)—=-«. The latter rela-
tion, however, does not hold I'or g & I. In fact, C (z) is

bounded from above by C„(1)z in all cases. This fol-
lows immediately from the expression

string subjected to either random-field (RF) or random-
bond (RB) disorder at the depinning transition in (I+ I)
dimensions. The error bar on g is about 1% its value for
a RF model with discrete x (Ref. [2]) and 7% with con-
tinuous x (Ref. [3]). Our result for g supports a recent
suggestion by Narayan and Fisher [5] that the driven de-
pinning transition for RF and RB disorder belong to the
same universality class, but disagrees with their other
claim [5] that g = (4 —D)/3 is exact for the more general
case of a (D+ I)-dimensional interface at the driven de-
pinning transition [6].

An important consequence of our result g & 1 is that
the mean-square I]actuation C (I ) of the local slope
dx/dz is no longer bounded in the limit t, L ~; hence
the description of a driven single flux line in the plane by
an elastic string is not valid at the depinning transition.
Given the anisotropy (in the sense of an orientation-
dependent threshold force) which is usually present in

real flux line systems, the depinning transition may very
well belong to the universality class of an interface pinned
by directed percolation clusters as discussed in Ref. [7].
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C (z) = g g &Ax(z +pi)A (xz +pj)), (2) Received 25 February 1993
PACS numbers: 74.60.Ge, 05.60.+w, 68. 10.—m

with Ax(i) =x(i + I ) —x(i), and the inequality

~
(6 x( zp+i ) t((x( zp +j))

~

~ ( [Ax (zp] ):C (I ) .

One can, however, determine g from C (z) using either
the tinite-size scaling form C (z, L) =L «&(z/L) in the
saturated regime or the early-time behavior C„(z,t)
=z «+(z/t~«) [4]. In the latter case the string is as-
sumed to be straight at t=0 and P is the dynamical
roughening exponent. For g& I, &(y) —y and +(y)—y « for small y, so that C„(z) increases as z for
su%ciently small z, with an amplitude which grows either
as I ~ or as t ~ ' ' ~, as the case may be. Using these
scaling forms, we obtained @=1.25 for a driven elastic
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