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Abstract

A computational and analytical study of the effects of noise on coupled bistable systems, which serve as mathematical models for a new paradigm of sensor systems, is presented. In particular, the study is aimed at advancing the design, fabrication, and operation, of two types of sensors: a Coupled Core Fluxgate Magnetometer and a Coupled Electric Field Sensor. However, the ideas and methods are generic enough that they can be readily used to study a wide range of coupled bistable systems. Indeed, the general statistical tools used to investigate the dynamic behavior of these stochastic coupled systems include: the Fokker Planck Equation (FPE), which describes the time-evolution of the probability distribution of the dynamics, the Mean First Passage Times, the Residence Times, and the Relative Spectral Amplitude. Through these measures it has been discovered that even though the dynamics of the underlying systems may possess a symmetric potential landscape the mean time to cross from one potential well to the other is not equal, and that the average time spent in each of these wells is disproportionate. Furthermore, the Relative Spectral Amplitude has been used to demonstrate a stochastic dynamic phenomenon known as Coherence Resonance, and a more peculiar manifestation of Multiple Coherence Resonance, where the order of the resonance depends on the parameters present in the system. The theoretical work has lead to the discovery of subtle differences between the two sensor systems. 
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