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Comment on “Moving Glass Phase of Driven asymptotically identical to that found by GL, which
Lattices” exhibits highly anisotropic logarithmic scaling far= 3.
In contrast, thex, roughness is dominated by, and
In a recent Letter [1] Giamarchi and Le DoussalB,(r) = {[u.(r) — u,(0)]?) grows algebraically~(A,/
(GL) showed that when a periodic lattice is rapidly cZ)r* 7 for d < 4 andx < ces/nv, crossing over for
driven through a quenched random potential, the effect > cq/mv (and d < 3) to B,(r) ~ (Ay/ceemv) X
of disorder persists on large length scales, resulting in?~?H(cesx/qvy?), with H(0) = const and H(z >
a moving Bragg glass (MBG) phase. The MBG wasl) ~ z3-49/2, We stress that becausewfndependence
characterized by a finite transverse critical current and aof f, this power-law scaling forB,(r) holds out to
array of static elastic channels. arbitrary length scales, in contrast to that ®y(r) valid
They use a continuum displacement fialg, t), whose  only in the Larkin regime as discussed by GL [1]. Thus
motion (neglecting thermal fluctuations) in the labora-even within the elastic description translational correla-
tory frame obeysnd,u, + nv - Vu, = ¢119,V -u +  tions alongx are short ranged (stretched exponential).
co6Vug + FPr + F, — nu,, WhereF, is the external Stability with respect to dislocations is more delicate.
driving force. As in [1], we choosd&, = Fé,, and Nevertheless arguments analogous of those of Ref. [4]
denote byy thed — 1 transverse directions. GL observe suggest that dislocation unbinding will occur fér< 3,
that the pinning forceF? splits into static and dynamic  converting the longitudinal spatial correlations to the pure
parts F? = F5t + FI™ with F5%'(r,u) = poV(r) X  exponential (liquidlike) form. We stress that this situation

> Kv=0 iKyeKo—w poVaV(r) and ngn(r,u,t) = corresponds not ta, = 0, as assumed in Ref. [1], but
poV(F) S kw0 iKaeETVI"W  GL argue that in the rather to(u?) = « (indeedu, is multivalued.
sliding state at sufficiently large velocitfstt gives We therefore argue that for intermediate velocities

the most important contribution to the roughness of thefor ¢ = 3) the vortices organize into a stack bduid
phonon fieldu, with only small corrections coming from channels, 1.e., a movingmectic This is in agreement
Fi" . SinceF*“! is alongy and depends only om,, they with structure functions and real-spa}ce images from
assumeu, = 0 and obtain a decoupled equation for therecent simulations [5]. The model for this nonequilibrium
transverse displacement,. Analysis of this equation Smectic state will be the subject of a future publication [3].
then predicts the moving glass phase with the aforemerfAn interesting possibility is that atery large velocities
tioned properties. nonequilibrium KPZ-type nonlinearities (as |n'Re_f. [2]

In this Comment we show that the model of Ref. [1] Might lead to a further transition to a more longitudinally
neglects important fluctuations that can destroy the peordered state, with rather different underlying physics
riodicity in the direction of motion. Following recent from the MBG.

work by Chenet al. [2] for driven charge density waves, ~M.C.M., L.R., and L.B. were supported by the Na-
it can be shown [3] that the |Ongitudindb/namicforce tional Science Foundatlon, Grants No. DMR-9419257,

Fd™ doesnot average to zero in a coarse-grained modelNO. DMR-9625111, and No. PHY94-07194, respec-

but generates an effective random static drag fgide).  tively.
This arises physically from spatial variations in the im-
purity density, and can be obtained by using a vari-
ant of the high-velocity expansion or by coarse-graining
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In the presence off;, we now reexamine both the PACS numbers: 74.60.Ge
elasticity and the relevance of longitudinal dislocations
(i.e., those with Burgers vectors along. An improved

elastic description begins with the equation [1] '(I' Gia)marchi and P. Le Doussal, Phys. Rev. L&&.3408
1996).
N + MV * Vig = €119,V 0 + ce6VUg [2] L.W. Chenet al., Phys. Rev. B (to be published).

15, Fhat + 8. f.(r). (1 [3] M.C. Marchetti and Leo Radzihovsky (unpublished).
arFy™ uy) axfa(r). (1) [4] L. Balents and M.P.A. Fisher, Phys. Rev. Létb, 4270
A simple calculation leads to a transverse correla-  (1995).
tor By(r) = ([uy(r) — u,(0)]*) that is (for d > 1) [5] K. Moon et al., Phys. Rev. Lett77, 2778 (1996).
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