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Introduction

■ Deterministic and stochastic models for the catalytic CO oxidation on Ir(111) and Pt(111) were analyzed.  It was shown that these models reproduce bistability. The phenomena of 
noise‐induced shifts of steady  states and noise‐induced transitions from mono‐ to bistability have been also theoretically and numerically reported [J. Chem Phys. 130, 124704 (2009)].
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The influence of external noise on minimalistic models for the catalytic CO oxidation on  Ir(111) and Pt(111) is studied by means of the adiabatic elimination  technique. Two models, which reproduce the 
bistable behaviour  usually  observed in CO oxidation on noble metals, are analyzed. The noise is superposed on the fraction of CO in the constant gas flow directed at the surface and the resulting 
stochastic systems are reduced after the adiabatic elimination of oxygen coverage. This reduction  allows us to analyze theoretically the interplay between external noise and the kinetic bistability of CO 
oxidation. We report the phenomena of noise‐induced shifts of steady states and noise‐induced jumps between stable steady states. We also present evidence for noise‐induced transitions from mono‐ to 
bistability. The theoretical results are compared with simulations of the original two‐variable stochastic reaction systems.

Summary and conclusions
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Applications (car converters) 
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Single crystal approach

CO oxidation on Ir(111)
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CO oxidation on Pt(111)
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Ir(111)
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Pt(111)

Mean-field-type analysis
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Deterministic approach

External noise in CO oxidation
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Stochastic  approach

Adiabatic reduction
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1) Fast variable
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Gaussian approximation

Novikov`s theorem
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2) Slow variable

)(]),,(,[)](,[ trrgf
dt

d
COOCO

CO
COOCO

COCO ηθθθθθθθ −−

+=

0),,(
2

),,(),( =
∂

∂
−=

−−
−

CO

OCO
CO

OCO
CO

OCO
CO rgrgfF

θ
θθθθθθ

(a)

(b)

Two algebraic equations from the stochastic approach

External noise-induced phenomena

Noise-induced shift of steady states
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Noise-induced transitions from mono- to bistability
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Mechanism Dissipative structures (patterns) 
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