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Comment on “Solid-on-Solid Rules and Models
for Nonequilibrium Growth in 2+1 Dimensions”

Recently, Das Sarma and Ghaisas (DG) [1] investi-
gated a number of solid-on-solid growth models. By
measuring the growth exponents o and § for the sur-
face width and comparing these exponents to those given
by several Langevin equations, they assigned the models
to various universality classes. In this Comment we (1)
show that several of the DG models do not obey conven-
tional scaling and (2) claim that those of the DG mod-
els which do scale are expected to be governed by the
Edwards-Wilkinson (EW) equation on long length scales.
Our conclusions are based on a study of the structure
factor (SF) S(k,t) = (hx(t)h—k(t)), which provides more
information about a model than the width of the inter-
face.

We illustrate the lack of conventional scaling for the
case of model 1+ of Ref. [1] in d' = 1 substrate dimen-
sions, but have found similar behavior for models 2+ and
d2+ in d’ = 1, and for models 1+ and wud+ in d’ = 2.
Figure 1 shows S(k,t) for ¢ > L?, where L is the sys-
tem size. From this and short-time studies, we find that
S(k,t) ~ LPk~7 for t > L?, and S(k,t) ~ t&#/O+ =7
for k7 « t « L?, with v =~ 2.4 and ¢ = 1.59. The
fact that ¢ is nonzero demonstrates that model 1+ can-
not be described in terms of a linear Langevin equa-
tion that yields stable growth, at least for this range
of L and t. Our value of v implies that the behavior
of the interface width when measured over a distance x
for a fized system size L is W(z,t — o0) ~ z% with
a = (y—d)/2 = 0.70 £ 0.02. The hyperscaling rela-
tion [2] z = v then implies 8 ~ 0.29 £ 0.01. These
estimates are in marked contrast to o = 1.45 & 0.01
and 8 = 0.375 4 0.001 measured by DG. The discrep-
ancies are explained by noting that because of the L-
and t-dependent prefactors in S(k,t), measurements of
the width, W(L,t) = 3, S(k,t), as a function of sys-
tem size and time yield W (L) ~ LO+9=4)/2 « [15 for
t > L% and W(t) ~ tB+d'¢/[22(z+9)]  0-375 for ¢ < L*
[3], in good agreement with the values measured in Ref.
[1].

A study of the surface diffusion currents on a tilted
substrate [4] allows us to classify the behavior of all the
models studied by DG. We find that those models which
do not scale have surface currents which are uphill or
very nearly zero [5]. The other eight models in Ref. [1]
all have unambiguous downbhill currents, linearly depen-
dent on the slope for small slopes. They also show ex-
cellent scaling of the SF. The 2+, 4+, and ru4+, which
have very large downhill currents, were all identified by
DG as exhibiting EW scaling. However, we predict that
the rest of these models, which have more modest down-
hill currents, also cross over to EW scaling. Indeed, by
studying the SF at large length scales (small k), we have
confirmed that such a crossover is occurring in the 3+,
d4+, and ud4+ models, with o decreasing (and clearly
less than 0.5) at the smallest k that we can reach [6].
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FIG. 1. Steady-state structure factor S(k,t > L*) for
model 1+ in d’ = 1.

We can imagine two possible scenarios for those models
which do not exhibit scaling: Either the models have an
instability and scaling is never satisfied, in which case it
is probably best to consider the exponents o and 3 as
undefined; or scaling is satisfied for large enough times
and system sizes. If the models do eventually scale, it is
our judgement that our estimates of the exponents are
more reliable than those of Ref. [1] since theirs appear
to be an artifact of the anomalous behavior of the SF
for the time scales and system sizes investigated. The
assignment of these models to universality classes is still
an open question. In our opinion, the only universality
class that has been unambiguously identified is the EW
class.
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