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Phenomenological description of a plasma obeying non-gaussian statistics
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Space plasma is tenuous and collisionless, and thus the description of the space plasma using classical fluid formulation c:
be justified only for a limited range of time and spatial scales. However, since this 'limited range’ spans over many orders of
magnitude, the fluid formulation has been successful in explaining the majority of space plasma phenomena of our interes
On the other hand, there also exist important phenomena where the classical fluid formulation fails to describe, for example
transport of cosmic rays where their scattering statistics by MHD turbulence can be non-Gaussian, phenomena within Deby
scales or non-neutral plasma where the presence of long-range interaction is essential. Based on this perspective, we introdt
our recent attempt to describe the complex behavior of space plasma that obeys non-Gaussian statistics. The evolution equatic
naturally involve fractional differential/integral operators, representing the non-locality and the memory effect. There are a few
critical issues to be resolved, such as the non-physical evolution for the sub-diffusive regime and the non-unique definition of the
fractional derivatives. We will present a few concrete examples to discuss how the proper phenomenology should be defined fc
describing the evolution of space plasma.
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