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Phase transitions and the mean first passage time of an
asymmetric bistable system with non-Gaussian Lévy noise®

Gu Ren-Cai  Xu Yong' Zhang Hui-Qing Sun Zhong-Kui
( Department of Applied Mathematics, Northwestern Polytechnical University, Xi’ an 710129, China)
(Received 28 May 2011 ; revised manuscript received 29 June 2011)

Abstract
This paper aims to investigate an asymmetric bistable system driven by non-Gaussian Lévy noise. The stationary
probability density functions are obtained by the Griinwald-Letnikov scheme, and the effects of noise intensity and stability
index on the stationary probability density are examined. Phase transitions can be observed though a qualitative change of
the stationary probability distribution, which indicates that the phase transitions are induced by the asymmetric parameter
and the stability index of Lévy noise. Additionally, the mean first passage time is considered, and different mechanisms

for the effects of asymmetric parameter, noise intensity and stability index on first passage time are also obtained.

Keywords: non-Gaussian Lévy noise, asymmetric bistable system, phase transitions, mean first passage time
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