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Internal Noise Stochastic Resonance in a Cubic Autocatalator
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Abstract The stochastic resonance in chemical reaction systems has recently attracted growing attentions. Using
chemical Langevin equation, the effect of internal noise has been studied on the dynamical behavior of a single and
a one-way coupled cubic autocatalator. For the single system, it is found that the internal noise can induce sus-
tained oscillations, and the signal-to-noise ratio (SNR) undergoes a maximum with the variation of the system size.
For the coupled system, the SNR passes through a maximum with changing coupling strengths as well as with chan-
ging system sizes, which demonstrates the occurrence of the internal noise stochastic resonance (INSR) and optimal
size effect. In the presence or absence of influx into the system, the coupling enhanced or suppressed INSR is found
in the coupled system. All cells of the coupled system appear to exhibit INSR at an approximately equal size at a
snitable coupling strength, implying that the optimal system size and coupling strength can make the system reach
an optimal chemical reaction state.
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Fig. 1 The power spectra of intemal noise-induced oscillation
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Fig.2 The variation of SNR as a function of V for the single oscillator
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Fig.3 The SNR of the coupled system as a function of V
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Fig.4 The variation of SNR with coupling strength at V = 10°
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Fig.5 The variation of SNR with V at two typical coupling strengths
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