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Newman and Swift Reply: We agree with the authors
of the previous Comment [1] that the percolative effec
which occurs ata  21 (for d . 1) offers a very
useful insight into the behavior of the Kardar-Paris
Zhang (KPZ) interface as one tunes the shape of the no
distribution. We also agree that, given that the heig
distribution in their Fig. 1 (ford  2 anda  21y2) has
yet to reach an asymptotic form, there indeed appear to
long crossover times in the system for low values ofa.
As we stressed in our original Letter [2], the numerica
data we obtained are “strongly suggestive” of nonun
versal behavior, but further numerical work would be re
quired to clarify the role of temporal crossover. In [2
we tested for corrections to scaling (CTS) in the interfac
width Wstd, but found them to be small, namely, the CTS
exponent has roughly half the value of the width expone
b. From Fig. 1 of Ref. [1], one can see that the heigh
distribution P is more sensitive to CTS than isWstd,
which is the second moment ofP.

It is certainly interesting that the interface width shoul
be relatively insensitive to CTS, while the height distribu
tion is still crossing over to its asymptotic form. Whethe
one can infer from this thatb is very slowly crossing over
from a measured value of.0.13 to the “expected” value
of .0.24 is not entirely clear. Although one can obtain
very good data collapse for the height distribution whe
the noise is Gaussian, the failure of such a collapse
low values ofa may also be indicative of more compli-
cated scaling (see point 2 below). Furthermore, it seem
unlikely to us that the percolative effect has any bearin
on the KPZ physics fora $ 0. Our numerical data show
that the exponents are very sensitive to the noise distrib
tion for both positive and negative values ofa. Given the
difficulties of proving universality from numerical simula-
tion, it is worthwhile to consider the following two facts.

(1) It is known [3] that spatially discretized forms of the
KPZ equation are generally unstable (for large couplin
and therefore lie outside the putative KPZ universalit
class. Such sensitivity to microscopic details is not
property one normally associates with universality.

(2) It can be shown [4,5] that the deterministic versio
of this problem, often referred to as the Burgers equati
with random initial data, is sensitive to the shape o
the distribution of initial conditions. If one defines the
initial distribution of the height (which corresponds to
the velocity potential in the Burgers equation) to b
parameterized bya, just as in the present discussion
of the noise distribution [see Eq. (2) of Ref. [1]], one
finds that the dynamic length scaleLstd increases in
time with an exponent equal tos1 1 adysd 1 2 1 2ad.
For a Gaussian initial distribution,Lstd , t1y2 up to
logarithmic corrections. Not only does this system hav
nonuniversal exponents, but it has also been shown
that naive scaling breaks down due to the existence oftwo
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important dynamic length scales [corresponding toLstd
and a diffusive length scalelD , t1y2].

As a final point, it may be useful to explore new prop
erties of the KPZ equation in order to gain much neede
insight into scaling and the existence or otherwise of un
versality. Prime candidates for a numerical investiga
tion are persistence probabilities [6] and the distributio
of sign times [7]. The former has recently been studie
for the d  1 KPZ equation [8], with interesting effects
noted as the shape of the noise distribution is change
The latter is currently under investigation for a wide
range of interface models [9].

Ultimately, the question of the existence of universality
in KPZ physics can only be convincingly answered
from a renormalization group (RG) analysis. As is wel
appreciated, given the strong coupling properties of th
KPZ equation, such an analysis is beyond our prese
expertise. However, a recent RG calculation [10] sugges
that the strong coupling regime may be more intricat
than was otherwise imagined. In our opinion, a clea
understanding of the KPZ equation remains a challeng
for the future.

T. J. Newman
Department of Physics
Virginia Tech
Blacksburg, Virginia 24061

M. R. Swift
Department of Physics and Astronomy
University of Manchester
Manchester M13 9PL, United Kingdom

Received 5 October 1998 [S0031-9007(98)07885-5
PACS numbers: 05.40.+j

[1] H. Chaté, Q-H. Chen, and L.-H. Tang, Preceding Com
ment, Phys. Rev. Lett.81, 5471 (1998).

[2] T. J. Newman and M. R. Swift, Phys. Rev. Lett.79, 2261
(1997).

[3] T. J. Newman and A. J. Bray, J. Phys. A29, 7917 (1996).
[4] S. Espiov and T. J. Newman, Phys. Rev. E48, 1046

(1993).
[5] T. J. Newman, Phys. Rev. E55, 6989 (1997).
[6] J. Krug, H. Kallabis, S. N. Majumdar, S. J. Cornell, A. J.

Bray, and C. Sire, Phys. Rev. E56, 2702 (1997).
[7] I. Dornic and C. Godreche, J. Phys. A31, 5413 (1998);

T. J. Newman and Z. Toroczkai, Phys. Rev. E58, R2685
(1998).

[8] H. Kallabis and J. Krug, e-print cond-mat/9809241.
[9] T. J. Newman, Z. Toroczkai, and S. Das Sarma (unpub

lished).
[10] E. Frey, U. C. Täuber, and H-K. Janssen, e-print cond

mat/9807087.
© 1998 The American Physical Society


