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Reply to Comment by B. J. Brosilow and R. M. Ziff 

In the preceding comment  (1), Brosilow 
and Ziff have presented a Monte Carlo (MC) 
simulation of  N O - C O  reaction. Their  work 
corresponds to our previous study (2) of this 
reaction when NO dissociates completely 
into N and O on adsorption. As we ob- 
served, they also obtain no steady reactive 
state (SRS) on a square surface where each 
site has four nearest neighbors (nn). They 
give a simple but convincing proof  for this. 
On a hexagonal surface (i.e., 6 nn) they ob- 
serve a SRS between two critical concentra- 
tions X1 and X2 of  CO. For  a 32 × 32 lattice, 
their X~ is the same as ours for a 40 × 40 
lattice. The general qualitative features are 
the same as in our work. The only point of  
discord is the value ofX2. According to our 
calculation X2 -~ 0.338, whereas they obtain 
0.354 in C - X  ensemble and 0.351 in C-0  
ensemble (1). Since X 2 is a first-order transi- 
tion critical point, it is rather  difficult to esti- 
mate it. For  this reason they have advanced 
the C-0  method, which according to their 
claim gives an unbiased estimation of  the 

true transition point Xa (3). In view of  this 
discrepancy we have repeated our calcula- 
tion and we still find X 2 = 0.338. In the 
following we illustrate the case. 

In the C - X  ensemble in MC simulation 
one can always obtain a poisoned state for 
any value of  X, but in some cases the calclu- 
ation time becomes nearly indefinite. This 
is the case between X~ and X2. The X 2 is the 
first-order transition point where the transi- 
tion from poisoned to SRS is abrupt and 
there is a discontinuity. Such a situation 
arises quite frequently (for example suscep- 
tibility versus temperature)  (4). In such a 
case the physical property under  investiga- 
tion has a pole at the critical point. Since 
X2 is also a first-order transition, it lies 
near a pole of  t(MCS) (Monte Carlo steps) 
versus X curve for X > X 2. In Fig. 1 we 
present MCS to obtain a poisoned state 
for 0.340 -< X -< 0.500 for a 64 × 64 
lattice. These MCS are the average values 
over  10 independent runs. This curve can 
be represented as 
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FIG. 1. Time in Monte  Carlo steps (MCS) versus  the CO concentrat ion to obtain poisoned state for 
a hexagonal  lattice (64 x 64). 
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a 
t = - -  + L, (1) 

X -  Xc 

where  X¢ is the pole. 
With a = 2.5, L = 64, and X¢ -~ 0.339, a 

good agreement  to MC curve  is obtained. 
F r o m  this one deduces  that  X = 0.340 is the 
last  po isoned  state before  the transit ion and 
X = 0.338, the first SRS after  the transition. 
Thus SRS lies be tween  0.185 -< X -< 0.338. 
For  other  lattice sizes we find the same pole 
position. A lattice as small as 16 x 16 gives 
the same pole X¢ = 0.339; the size effects 
only the constant  pa ramete r s  a and L. 

General ly,  if a critical phenomenon  like a 
phase  transit ion in a sample is observed ,  it 
a lways takes place at a fixed point irrespec- 
t ive of  the sample  size. 
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