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Abstract 
The pulsational mode of self-gravitational collapse, which arises due to the conjoint periodic interplay of gravitational (inward) force and electrostatic (outward) force in interstellar dusty molecular clouds with partial ionization, is well known to be responsible for the formation mechanism of astro-cosmic bounded structures. The goal of the present contribution has a bi-fold pattern. First, we present and discuss a theoretical model analysis to study the linear pulsational mode dynamics in viscoelastic complex self-gravitating infinitely extended dust clouds in the presence of active frictional coupling and dust-charge fluctuations. The complex cloud consists of lighter electrons and ions, and heavier dust grains amid partial ionization in a homogeneous, quasi-neutral, hydrostatic equilibrium configuration. A normal mode analysis over the closed set of slightly perturbed cloud governing equations is employed to obtain a generalized dispersion relation (septic) of unique analytic construct. Two extreme cases depending on the perturbation scaling, hydrodynamic limit and kinetic limit, are considered. It is shown that the grain mass (Fig. 1) and viscoelastic relaxation time associated with the charged dust fluid play stabilizing roles to the fluctuations in hydrodynamic regime. In contrast, however, in the kinetic regime, the stabilizing effects are introduced by the dust mass, dust equilibrium density and equilibrium ionic population distribution. Besides, the oscillatory and propagatory features are illustrated numerically and interpreted methodologically in detail. Second, a comprehensive investigation on the effects of dust charge dynamics, collisions and turbu-magnetic pressure on the pulsational stability is highlighted. The role of grain-mass as a dispersive stabilizing source in this latter case is specifically demonstrated. The obtained results are found to be in good agreement with the previously reported findings as special corollaries in like grainy cloud situations. Finally, new implications and applications of the analyses in the real astro-cosmic context are briefly outlined.
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Figure 1: Profile of the normalized (a) real frequency 
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 of the gravito-electrostatic fluctuations in the hydrodynamic limits 
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 for different values of the dust mass 
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 as shown in the legends.
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