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This work investigates the stability of planetary (satellite’s) orbits based on the statistical theory of gravitating spheroidal bodies. The statistical theory of cosmogonical bodies forming (so-called spheroidal body model) has been proposed in our previous works [1]-[5]. Within framework of this theory the equation of state of an ideal stellar substance based on conception of gravitating spheroidal body has been obtained. Taking into account this equation, the universal stellar law (USL) for the exoplanetary systems connecting temperature, size and mass of a star (in particular, the Sun) has been derived [5]. As shown in the recent work [6], the knowledge of some orbital characteristics for multi-planet extrasolar systems refines own parameters of stars based on the combined Kepler 3rd law with universal stellar law (K3L–USL). Really, this combined law connects the mechanical values (the angular velocity 
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 and the major semi-axis
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of a planetary orbit) and the statistical (thermodynamic) values (the parameter of gravitational condensation
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and the temperature 
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). Thus, the proposed K3L–USL predicts statistical oscillations of orbital motion of planets around stars (or satellites around planets). Indeed, this conclusion is completely confirmed by existing the radial and the axial orbital oscillations of bodies for the first time described by Alfvén and Arrhenius [7].

This work shows that periodic (or quasiperiodic) temporal deviation of the gravitational compression function of a spheroidal body (a star) under the condition of its mechanical quasi-equilibrium induces an additional periodic force. In particular, if the additional periodic force becomes counterbalance to the gravitational force then the principle of an anchoring mechanism is realized on a planetary orbit, i.e. additional periodic force can support the stability of planetary or satellite’s orbit. We also note that the spatial deviation of the gravitational potential of a rotating spheroidal body from a spherically symmetric one implies a difference in the values of the radial and the axial orbital oscillations that is completely confirmed by Alfvén–Arrhenius’ results [7].

References
1. Krot AM (2009) A statistical approach to investigate the formation of the solar system. Chaos, Solitons & Fractals 41: 1481–1500.

2. Krot AM (2012) Statistical Theory of Formation of Gravitating Cosmogonical Bodies. Bel. Navuka: Minsk, 448 pp. [in Russian].

3. Krot AM (2014) On the universal stellar law for extrasolar systems. Planet. Space Sci. 101C: 12–26 (Elsevier Ltd.).

4.  Krot, A. M. (2016) Development of the statistical theory of forming cosmogonical bodies to explain a stability of the orbital movements of planets and the forms of planetary orbits. In the Proc. 2nd Intern. Conference and Exhibition: Satellite & Space Missions. Berlin, Germany, July 21-23, 2016, p.45 (Journal of Aeronautics & Aerospace Engineering. 5 (2)).

5. Krot, A.M. (2017) Development of the generalized nonlinear Schrödinger equation of rotating cosmogonical body formation. In the book: Complex Systems: Theory and Applications. Nova Science Publishers: New York, Ch. 3: 49-94.
6. Krot, A.M. (2017) An explanation of stability of extrasolar systems based on the universal stellar law. Proceedings of CHAOS 2017/ed. Christos H. Skiadas, 10th Chaotic Modeling and Simulation International Conference (CHAOS2017), 30 May–2 June 2017, Spain, Barcelona, pp. 487 – 503.
7. Alfvén H, Arrhenius G (1970) Structure and evolutionary history of the Solar system. I. Astrophys. Space Sci. 8: 338–421.

_1543404849.unknown

_1543404850.unknown

_1543404852.unknown

_1543404848.unknown

