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Coherence in nonlinear dynamical systems subjected to common fluctuating forcing
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There are various examples of elements that exhibit self-sustained dynamics in the
real world. In particular, nonlinear oscillators that generate self-sustained rhythms are ubiquitous in
various fields including thsics, chemistry, biology, and engineering. It is well known that periodic ext
ernal forcing can entrain the driven oscillators and interacting coupled oscillators can exhibit mutual sy
nchronization. Recent studies have also revealed that the oscillators exhibit synchronization, or more ge
nerally coherence, when driven by common or correlated stochastic forcing. In this research project, we t
heoretically analyzed the mechanism leading to such nontrivial phenomena. Specifically, on the basis of t
he phase-reduction theory for nonlinear oscillators, we showed that such noise-induced synchronization phe

nomenon generally occurs in weakly driven oscillators and clarified its conditions.
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