Generalized diffusion equation with fractional derivatives. Zubarev’s NSO
method
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In Refs. [1-3], by using the Zubarev nonequilibrium statistical operator me-
thod [4] and the maximum entropy principle for the Renyi entropy, we consider
a way of obtaining generalized (non-Markovian) diffusion equation with frac-
tional derivatives. We found a solution of the Liouville equation with fractional
derivatives [5] at a selected set of observed variables.

By modeling of memory function, a generalized diffusion equation of the
Cattaneo-Maxwell type with fractional derivatives is obtained taking into ac-
count space-time non-locality. Dispersion relations for the diffusion equation of
the Cattaneo—Maxwell type are found. A frequency spectrum, phase and group
velocities of particles are calculated.
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