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We need a unique law connecting thermodynamic parameters of star with orbital characteristics of exoplanets moving around the 
star. This work derives the equation of state of an ideal stellar substance based on conception of gravitating spheroidal bodies. 

Taking into account, this equation obtain the universal stellar law (USL) for the exoplanetary systems connecting temperature, size and 
mass of a star (in particular, the Sun). Using the ratio of temperature of the solar corona to effective temperature of the Sun’ surface the 
modification of USL is developed. The modified USL is testified by substitution of known parameters of different types of stars (see 
figure 1). The prediction of parameters of new stars is also carrying out by means of the modified USL; in particular, the Hertzsprung–
Russell’s dependence is derived by means of USL. This paper also shows that knowledge of some orbital characteristics for multi-
planet extra solar systems refines own parameters of stars based on the combined Kepler 3rd law with universal stellar law (3KL–USL). 
The proposed 3KL-USL predicts statistical oscillations of circular motion of planets around stars. Really, this combined law connects 
the mechanical values (the angular velocity and the major semi-axis of a planetary orbit) and the statistical (thermodynamic) values 
(the parameter of gravitational condensation and the temperature). It means that a stability of the mechanical values (entering in 
the left part) depends on a statistical regularity of the right part of the 3KL–USL equation. Thus, we conclude about a possibility of 
presence of statistical oscillations of orbital motion, i.e., the oscillations of the major semi-axis  and the orbital angular velocity of 
rotation of planets and bodies around stars. Really, 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. 
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