Dynamics of ELF/VLF chorus emissions and noised on-off intermittency in the magnetospheric backward wave oscillator
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We review recent experimental results characterizing the time intermittency in VLF/ELF emissions. The satellites (MAGION-5, Polar, CLUSTER) and ground-based observations show a power-law distribution of time intervals between bursts of the VLF/ELF emissions (chorus elements) [Kozelov et al., 2001, 2002, 2003; Trakhtengerts et al., 2004]. The power-law region is also found for the amplitude distribution [Kozelov et al., 2001]. A possible theoretical explanation of these results and some other features of the VLF/ELF emission involves the backward wave oscillator (BWO) regime as a mechanism of chorus generation [Trakhtengerts, 1999]. The BWO regime corresponds to the absolute instability (or extremely high growth rate) of VLF wave generation. Estimations of the growth rate for VLF chorus elements, as obtained from the Magion 5 satellite data, support this explanation [Titova et al., 2003]. However, the magnetospheric turbulence causes permanent noise fluctuations of the space plasma characteristics. Hence so-called "on-off" intermittency regime could occur when the noise component drives the BWO-like regime near the generation threshold. A power-law distribution of the time intervals between the chorus elements is a manifestation of the intermittency regime. A related numerical model and some applications to the case studies are discussed. 

