Contents

1 Introduction: New Data Related to the Nature of Creation
and Orbiting of the Planets and Satellites ...............................
1.1 Hypotheses of Celestial Body Creation...............................
1.2 The Laws of Celestial Body Motion Based on Hydrostatics ........
1.3 Inner Energy of Body’s Interacted Masses as a Bullet
Point of the Solar System’s Cosmogony ................coeeevinnn.
R OIENCES . . . .

2 Physical Meaning of Hydrostatic Equilibrium of Celestial Bodies....

2.1 Newton’s Model of Hydrostatic Equilibrium

ofaUniform Body............oooo i
2.2 Clairaut’s Model of Hydrostatic Equilibrium

of a Nonuniform Body ............coooiiiiiiiiiiiiiiiiiiiiia,
2.3 Euler’s Model of Hydrostatic Equilibrium of a Rotating

Rigid Body .....ue
2.4 Clausius’ Virial Theorem...............ccoiiiiiiiiiiiiiiii i,
2.5 The Model of Hydrostatic Equilibrium of Elastic

and Viscous-Elastic Body ..o
2.6 Evidences that the Earth and the Moon Move Being Not

in Hydrostatic Equilibrium State........................ooooii
References......oooniii i

3 Physical Meaning of Dynamical Equilibrium of a Celestial Body ....
3.1 Relationship of Gravitational Field and Moment
of Inertia by Satellite Data ...
3.2 Earthquakes’ Observational Data .........................oooiil
3.3 Oscillating Kinetic Energy of a Celestial Body’s
Interacted Masses ........oouviiniiiti it
3.4 Generalized Classical Virial Theorem as Equation
of Dynamical Equilibrium of a Body ..............ccoooiiiiiiiiiin.
3.5 Jacobi’sn-Body Problem..................ii

N =



Contents

3.6 Reduction of Inner Gravitational Field to Resultant
Envelope of Pressure .........ooouuueeiiiiiiiiiiiiiiiiii s 64
R OIENCES .. it 71

Derivation of Jacobi’s Virial Equation for Description

of Dynamics of a Self-GravitatingBody ................................ 73
4.1 Derivation of Jacobi’s Virial Equation from Newtonian

Equations of MOtion ........ooiitiiiiiiiiiiiic i 74
4.2 Derivation of Jacobi’s Virial Equation for Dissipative Systems..... 82
4.3 Derivation of Jacobi’s Virial Equation from Eulerian Equations.... 85
4.4 Derivation of Jacobi’s Virial Equation from Hamiltonian Equations 92
4.5 Derivation of Jacobi’s Virial Equation in Quantum Mechanics ..... 94
4.6 General Covariant Form of Jacobi’s Virial Equation ................ 101
4.7 Relativistic Analogue of Jacobi’s Virial Equation ................... 104
4.8 Derivation of Jacobi’s Virial Equation in Statistical Mechanics .... 107
4.9 Universality of Jacobi’s Virial Equation for Description

of Dynamics of Natural Systems............ccceeiiiiiiiiiieeniiinn. 110
References........oviuiii 110

Solution of Jacobi’s Virial Equation for Conservative

and Dissipative Systems...............ccooiiiiiiiiiiiiiiiees 111
5.1 Solution of Kepler’s Problem in Classical and Virial Approach .... 112

5.1.1  The Classical Approach ..............ccooiiiiiiiiiiiiiinn. 113

5.1.2  The Dynamic Approach ..............ccooiiiiiiiiiiiiiiii. 116
5.2 Solution of n-Body Problem in the Framework

Of Conservative SYSIeIM ....ovuuuuiiieteiiii e e 119
5.3 Solution of Jacobi’s Virial Equation in Hydrodynamics............. 123

5.3.1  The Hydrodynamic Approach................coceeeviiiinnn. 124

5.3.2  The Virial Approach .........c..oooiiiiiiiiiiiiiiiiii, 128
5.4 The Hydrogen Atom as a Quantum Mechanical

Analogue of the Two-Body Problem ....................coooiii. 130
5.5 Solution of a Virial Equation in the Theory of Relativity

(Static Approach) ........ooouuiiiiiiiiiiii e 137
5.6 General Approach to Solution of Virial Equation

for a Dissipative SYSteIm . ...ovuuuetieet et 140
5.7 Analytical Solution of Generalized Equation of Virial Oscillations 141
5.8 Solution of the Virial Equation for a Dissipative System............ 149
5.9 Solution of the Virial Equation for a System with Friction........... 152
References........ovuiiii 154
The Nature of the Solar System Bodies Creation ....................... 155
6.1 The Conditions of a Body Separation and Orbiting.................. 158
6.2 The Structure of Potential and Kinetic Energies

of a Nonuniform Body ... 159

6.3 Conditions of Dynamical Equilibrium of Oscillation
and Rotationof aBody ... 162



Contents xi

6.4 Equations of Oscillation and Rotation of a Body

and Their Solution ... 163
6.5 The Nature and Mechanism of Body Shell Differentiation.......... 166
6.6 Self-Similarity Principle and Radial Component

of Nonuniform Sphere........ ..o 168
6.7 Charge-Like Motion of Nonuniformities and Tangential

Component of the Force Function ..................ooooooiiiii 169
6.8 Physical Meaning of the Archimedes and Coriolis Forces .......... 171
6.9 Initial Values of Mean Density and Radius of aBody ............... 172
References........ooiuiii 174

7  The Body’s Evolutionary Processes as Effects of Energy Emission... 175
7.1 Equilibrium Boundary Conditions for a Self-Gravitating

GaseOoUS SPhETE .....uetee et 176
7.2 Velocity of Gravitational Differentiation of a Gaseous Sphere...... 179
7.3 The Luminosity—Mass Relationship ... 185
7.4 Bifurcation of a Dissipative System ............cccooiiiiiiiiiiii. 186
7.5 Cosmochemical Effects .............ccoooiiiiiiiiiiiiiiiiiiiiii, 189
751 Planets .ooneeeeiei et 191
T.5.2  SHAIS oottt 191
7.5.3  Galaxis .....eiiiiiiii 192
S T B U111 <) €< 192
7.6 Radial Distribution of Mass Density and the Body’s
Inner Force Field. ..o 193
7.7 Oscillation Frequency and Angular Velocity of Shell Rotation ..... 201
7.7.1  Thickness of the Upper Earth’s Rotating Shell............. 202
7.7.2  Oscillation of the Earth’s Shells....................oooui. 203
7.7.3  Angular Velocity of Shell Rotation ......................... 204
7.8 The Nature of Precession, Nutation, and Body’s
Equatorial Plane Obliquity «........vveeieiiiiiiiiiiiiiie e 205
7.8.1  Phenomenon of Precession ............ccovviuiiiiiiiiinnn.. 205
7.82  Tidal Effects.......cooiuiiiiiiiiiiiii il 207
7.8.3  The Nature of Perturbations Based on Dynamic
Equilibrium..........cooiiii 208
7.8.4  Rotation of the Outer Force Field
and the Nature of Precession and Nutation ................. 211
7.8.5  The Nature of Possible Clockwise Rotation
of the Outer Core of the Earth........................... 215
7.8.6  The Nature of the Earth’s Orbit Plane Obliquity
to the Sun’s Equatorial Plane....................coooiiii 216
7.8.7  The Nature of Chandler’s Effect of the Earth
Pole Wobbling........ooouiiiiiiiiiii i 217
7.8.8  The Nature of Obliquity of the Earth’s
Equatorial Plane to the Ecliptic ..............cooceiiiiinie. 218

7.8.9  Tidal Interaction of Two Bodies...............cccoveviinnn.. 220



xii

10

Contents

7.8.10 Change in Climate as an Effect of Changes

of the Earth’s Orbit ... 221
References........ooiuiiii 221
The Nature of Electromagnetic Field of a Celestial Body
and Mechanism of Its Energy Generation ............................... 223
8.1 Electromagnetic Component of the Interacted Masses .............. 224
8.2 Potential Energy of the Coulomb Interaction of Mass Particles..... 226
8.3 Emission of Electromagnetic Energy by a Celestial

Body as an Electric Dipole ..........cccoiiiiiiiiiiiiiiiiiii 232
8.4 Quantum Effects of Generated Electromagnetic Energy ............ 236
8.5 The Nature of the Star-Emitted Radiation Spectrum................. 238
References........ooiuiii 239
Creation and Decay of a Hierarchic Body System
at Expansion and Attraction of the Force Field ......................... 241
9.1 Relationship of the Jacobi Function and Potential

Energy at Simultaneous Collision of n Particles ..................... 244
9.2 Asymptotic Limit of Simultaneous Collision of Mass

Points for Conservative SyStem ...........oovveeiiiiiiiiieennnnnnnn. 245
9.3 Asymptotic Limit of Simultaneous Collision of Mass

Points for Nonconservative System ............ccevviiiiieeeennnnnnn. 247
9.4 Asymptotic Limit of Simultaneous Collision of Charged

Particles of @ System ........ooouiiiiiiiiiii 261
9.5 Relationship Between the Jacobi Function and Potential

Energy for a System with High Symmetry ........................... 266

9.5.1  Systems with Spherical Symmetry ......................... 267

9.5.2  Polytropic Gas Sphere Model ................cocoeiiiiiit 271

9.5.3  System with Elliptical Symmetry ..............cccooiinnae 276

9.5.4  System with Charged Particles .....................ooiuiee 281
9.6 Direct Derivation of the Equation of Virial Oscillation

from Einstein’s Equations ..., 282
References........ooiuiiii 286
Conclusions............ooouiiiii i 289
ReTOIENCES . . . . 297



2 Springer
http://www.springer.com/978-94-007-5907-7

Formation of the Solar System

& New Theory of the Creation and Decay of the Celestial
Bodies

Ferronsky, V.l.; Ferronsky, 5.V,

2013, XI, 305 p. 39 illus., & illus. in color., Hardcover
ISEN: 978-94-007-3907-7



	Formation of the Solar System
	Contents


