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Abstract

The “Conformal Dynamical Equivalence” (CDE) approach is briefly reviewed, and some of its
applications, at various astrophysical levels (Sun, Solar System, Stars, Galaxies, Clusters of
Galaxies, Universe as a whole), are presented. According to the CDE approach, in both the
Newtonian and general-relativistic theories of gravity, the isentropic hydrodynamic flows in the
interior of a bounded gravitating perfect-fluid source are dynamically equivalent to geodesic
motions in a virtual, fully defined fluid source. Equivalently, the equations of hydrodynamic
motion in the former source are functionally similar to those of the geodesic motions in the
latter, physically, fully defined source. The CDE approach is followed for the dynamical
description of the motions in the fluid source. After an observational introduction, taking into
account all the internal physical characteristics of the corresponding perfect-fluid source, and
based on the property of the isentropic hydrodynamic flows (quite reasonable for an isolated
physical system), we examine a number of issues, namely, (i) the classical Newtonian
explanation of the celebrated Pioneer-Anomaly effect in the Solar System, (ii) the possibility of
both the attractive gravity and the repulsive gravity in a non-quantum Newtonian framework,
(iif) the evaluation of the masses - theoretical, dynamical, and missing - and of the linear
dimensions of non-magnetized and magnetized large-scale cosmological structures, (iv) the
explanation of the flat-rotation curves of disc galaxies, (v) possible formation mechanisms of
winds and jets, and (vi) a brief presentation of a conventional approach - toy model to the
dynamics of the Universe, characterized by the dominant collisional dark matter (with its
subdominant luminous baryonic “contamination”), correctly interpreting the cosmological
observational data without the need of the notions dark energy, cosmological constant, and

universal accelerating expansion.



