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Imbihl and Mikhailov Reply: The central idea of our
Letter was that the principal mechanism responsible
the onset of chaotic oscillations in catalytic surfa
reactions consists in delays in the response of a popula
of reactive islands to the global reaction rate [1]. To t
this hypothesis, we have considered a strongly simplifi
model which neglects some of the known details wh
were incorporated in previous modeling.

The model is not based on the concept of homogene
nucleation of new islands, as is wrongly assumed in
preceding Comment [2]. Instead, we consider hetero
neous nucleation at structural defects produced by the r
tion. Scanning tunneling microscopy experiments wh
showed that1 3 1-CO islands develop preferentially ne
step edges gave a clear indication towards heterogen
nucleation [3]. We assume that the number of tempor
defects which are generated by the reaction exceeds b
the number of permanent defects such as steps and t
fore we take only the former ones into account. Acco
ingly, the total nucleation ratew is set proportional to the
reaction ratekpq in our model [see Eq. 4 in [1] ].

At present, no measurements of the island nuclea
rate under reaction conditions have been performed. In
experiments by Kinget al. on Pts100dyCO only the expo-
nent for the growth rate of the total1 3 1 area has been
determined [4,5] (we regret that the volume and the p
number of Ref. [4] was incorrectly cited). These expe
ments were conducted (i) in absence of a reaction,
only for CO and not for NO, and (iii) the surface was
well-annealed hex (hex-R) phase whereas the NO1 CO
reaction took place on a hex surface roughened by
reaction. Moreover, the temperature only varied betw
380 and 410 K while the chaotic oscillations are found a
larger temperature ofT ­ 480 K. In these measuremen
performed at 380, 390, 400, and 410 K the exponents
4.7, 5.4, and 5.8, respectively, were determined yielding
average valuen ­ 4.5 6 0.4. By a linear extrapolation of
this sequence toT ­ 480 K, we have obtained the expo
nentn ­ 9 which yields the valuer ­ n 1 1 ­ 10 used
in our simulations. In a private correspondence, which
acknowledge here, King pointed out that the scatter of
experimental data is too large to deduce aT dependence
of the exponent, but, on the other hand, the assumptio
such a dependence is also not in contradiction to the
perimental data. In any case, we refer to the experime
by King and co-workers only in the sense that they prov
an indication of strong sensitivity of the island nucleati
and growth processes on the adsorbate coverage [4,5

The interpretation of the growth exponent suggested
King is that to 4 to 5 CO molecules have to come toget
in order to restructure the surface in a concerted reac
step [4,5]. This concerted reaction step could be eit
the formation of a critical nucleus at a structural defect
which case the nucleation rate would be rate limiting
the growth of the1 3 1 area, or, 4 to 5 CO molecule
4304 0031-9007y97y78(22)y4304(1)$10.00
or
e
ion
st
ed
h

us
he
e-
ac-
h
r
ous
ry
far

ere-
-

on
the

ge
i-
ii)
a

he
en
a

.9,
an

e
he

of
x-

nts
e
n

by
er
on
er
in
r

would be required to allow for the further growth of a
already existing supercritical1 3 1-CO island. In contrast
to the former case the exponent for the nucleation grow
would be unknown then. Since the experimental data
not allow us to distinguish between the two possibiliti
we chose the first one for our model.

What we neglect is only the coverage dependence
the growth of the supercritical islands, which have pass
the critical size. Such a dependence may in principle le
to a competition between the growing islands, as descri
by the Lifshitz-Slyozov theory. If such a competition wer
present, it would have led to a nonlinear dependence of
growth rate of the total1 3 1 area. Such a dependenc
is, however, in contradiction to the experiments by Kin
and co-workers who found that the exponent is alm
independent of the size of the already existing1 3 1 area
[4]. Even if such a dependence were present, we see
convincing arguments that it would suppress chaos.

The conversion of a growing island to the reactiv
state occurs as “surface explosion” inside the island
ignited [6]. The ignition can be triggered by fluctuation
structural defects, and coverage gradients between
edge and the interior of the island. The critical age
an island, used in our model, represents a character
waiting time for the surface explosion in a growing islan
Though this critical age may depend on the coverage,
experimental data or analytical theory is available th
would allow us to deduce this dependence. To avo
unnecessary speculations, we have used in our sim
model the assumption of a constant critical age.
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