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FIG. 1. Numerical results for o. (solid circles) and tr'
(open circles) ln the steady state, as a function of l (log-log
plot).

Surface Thickness in the Eden Model
Plischke and Racz (PR)' have recently studied the

surface thickness of growing aggregates. They have
found an unusual scaling, even for the Eden model. 2

Here, we consider three versions of this model and we
show that the one used by PR exhibits strong finite-
size effects. In a strip geometry, we find that the sur-
face thickness simply grows as the square root of the
cluster width.

In our simulations the aggregate grows on a square
lattice, in a strip of width l, with periodic boundary
conditions at the edges. 3 We start with all sites occu-
pied up to z =0. Then new particles are added one by
one. In version A (considered by PR), the new parti-
cle is added, equiprobably, on any unoccupied site adja-
cent to the surface. In version B (introduced by Eden
himself2), an open bond is chosen equiprobably, and
the new particle is added at the edge of this bond. In
version C, an occupied site of the surface is first chosen
equiprobably, and the new particle is added, equiprob-
ably, at the edge of any open bond connected to this
site. One can be convinced that these prescriptions
give different results on short length scale. However,
such differences must not affect the scaling behavior,
for sufficiently large sizes.

We have calculated the thickness of the surface, by
tr = Xt (z, —z) /n„with z = g;z/n„where the sum
covers the n, sites of the surface. In model A, we
have also calculated a. ', by performing instead the sum
over the unoccupied sites adjacent to the surface (as
PR did). The surface of holes (if any) is included. a-

depends on two parameters, the width l and an effec-
tive height h = N/l, N being the number of particles.
For large I and h, we recover the scaling a. (i,h)—l f(h/l}'), with y ) 1 and with f(x) const
for x ~ and f(x) —x l'r for x 0, so that
a.(~,h) —h l}' for h && l and a(l, ~) —i f.or
h )) l (steady state). When comparing with the PR
geometry, our n/y becomes the exponent relating a- to
the radius, a- —R l". n/y=v/v, with PR notations.
We report here on some results for the exponent n.

For given i, we have precisely determined a. ( l, ~ )
(going up to h =20i) by averaging over 1000 trials.
Results are given in Fig. 1. While the version-C curve
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FIG. 2. Typical examples obtained for I = 96. The figure
only shows the last top rows, containing surface sites.

is nicely linear, leading to n = 0.50 +0.02, the others
exhibit an S shape. In case A the slope decreases first
but, as expected, the curve cannot cross the others
and, for larger sizes, the slope then increases, tending
very slowly to n —0.5. Striking differences between
the three cases may also be seen in Fig. 2, where one
observes many holes in case A. Finite-size effects also
affect other quantities, such as the length n, of the sur-
face.4 Many more results, with estimates of both n
and y and extensions to higher dimensions, will be
given elsewhere. 5 In two dimensions, we have found
n/y=0. 30+0.03, a value smaller than the PR result
(v/v —0.37).

Even if we admit, as PR, that there are two charac-
teristic lengths, we think that our square-root behavior
may be considered as a trivial scaling. 6 Thus, we hope
that the Eden model will continue to be a simple refer-
ence, but we greatly encourage people to use our ver-
sion C!
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