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In present study, we explored the self-gravity driven flow generation in slowly rotating neutral
fluid/gas found in various astrophysical settings. The self-gravitating system, obeying what we call
Gravito-magnetic field equations (closely resembling the Maxwell-Lorenz system of electrodynamics),
follow a trajectory similar to that of its electromagnetic counterpart, and can be analyzed in terms of
the Beltrami-Bernoulli equilibrium whose principal part is the Double Beltrami equation that the
velocity field obeys. Because of the similarity in the governing equations, the system dynamics is
worked out exactly in parallel to the methods developed for investigating catastrophic relaxation in
stellar plasmas [1-3]. In the latter a more “complex" equilibrium state, on slow changes in the
environment, can lose its equilibrium (catastrophe), and transform to a less complex state with a very
different energy mix from the original. It is shown that a similar transformation in the weakly rotating
self-gravitating fluid/gas will convert much of its gravitation energy into kinetic energy in the flow —
we show that the self-gravity provides the energy for flow generation. Since flows are a perennial
ingredient of high-energy astrophysical systems, the energy transformation processes revealed in
present study, can advance our understanding of a variety of them. Some particularly relevant examples
are: macro-scale flows / structures in galaxies, accretion discs, and the dynamics and stability of a
rotating star / its atmosphere.
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