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We investigated the dynamics of a weakly rotating, self-gravitating neutral fluid applying the unified 

dynamo/reverse dynamo mechanism within the approximation of gravito-electromagnetism. We have 

shown that in such a system, where the ambient energy is mostly from the microscale „gravito-

magnetic” field, the generation of local super-Alfvénic flow takes place. The explored phenomenon is 

a result of „gravito-magneto-fluid” coupling, which is analogous to the unified dynamo/reverse dynamo 

model resulting from magnetic-fluid coupling in a two-fluid plasma. For the real part of one of the roots 

of the derived dispersion relation, at large wave numbers, for Beltrami parameters (𝑎) leading to the 

largely separated characteristic scales of the system a local macroscale super-Alfvénic flow generation 

is found when the initial ambient energy is mostly „gravito-magnetic”. It is shown that both fields are 

generated simultaneously, and the greater the macroscale velocity/„gravito-magnetic” field is 

(generated locally), the greater will be the macroscale „gravito-magnetic”/velocity field (generated 

locally). The growth rate of the macroscale fields is defined by the Beltrami parameter (thus by the 

initial equilibrium state of the system) and the initial turbulent energy. It is remarkable that by 

decreasing the parameter  χ  , which characteriees the matter by the speed of sound, the „gravito-

Alfvén-Mach” number of the locally generated macroscale flow decreases. The developed model for 

the possibility of the macroscale flow generation in a weakly rotating, self-gravitating fluid, is important 

for the investigation of further dynamics of various astrophysical objects where the self-gravity and the 

formation of fast outflows/jets are significant. 
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