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The case of the spherical core
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Earth-Moon system: the mutual gravitational influence 
and stimulation of endogenous activity (Barkin, 1996, 2002)



Forced relative dynamics of the core and mantle 
of the Earth, planets and satellites

The mechanism of the relative excitation 
of buildup, oscillations, displacements, 
wobble and turns and excitation of the 
planet by external celestial bodies.

Barkin Yu.V. Explanation of the 
endogenous activity of planets and 
satellites and the mechanism of its 
cyclicity. pp. 45 - 97. In Russian.

The factor of eccentricity in the relative
positions of the centers of gravity of the 
core and mantle and noninertial.

Factor of asphericity of the shells
(their ellipsoidality)
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Gravitational mechanism of exitation 
of oscillations  of eccentric core
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The nature of the diurnal and semidiurnal oscillations of the core-mantle

Barkin, 1996, 2001
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Moon: OC=1.9 km

Venus: OC=1.5 km

Mars: OC=3.3 km

Mercury: OC=0.6 km

Earth: OC=1.1 km

Sun: OC~ 300 km?

Titan: OC=0.27 km

Large displacements of the centers of mass of the Moon, Mars, 
Venus, Earth, Titan, the Sun relatively to their geometric centers
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The mechanism of excitation of eccentric core of the Earth (Barkin, 2001)
Differential equations of motion of the nucleus relative to the mantle
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x = x cos(Θ + λ) + y cos(-Θ + λ) + X (τ)cos(τΘ - 2S - λ) + Y (τ)sin(τΘ - S) , 
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y = x sin(Θ + λ) + y sin(-Θ + λ) + X (τ)sin(τΘ - 2S - λ) - Y (τ)cos(τΘ - S) , 
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z = z cos(Θ ) + Z (τ)sin(-τΘ + S + λ) ,              
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The solution of the problem of the relative translational oscillations 
of the core and mantle, due to eccentricity of the core and the lunar-

solar gravitational attraction (Barkin, 2001)

ν 1 M 2 S 3 4 5Θ = ν l + ν l + ν F + ν D + ν Ω ,    ν 1 M 2 S 3 F 4 D 5 ΩΩ = ν n + ν n + ν n + ν n + ν n  



The gravitational attraction of the moon, sun and planets primarily contributes 
to the relative polar oscillations of the centers of mass of the core and mantle, 
separated by a visco- elastic (or fluid) layer.

The relative oscillations of the centers of mass of the core and mantle are 
characterized by a wide spectrum of frequencies and in different scales of 
time, not just seasonal fluctuations. They are reflected in the observed 
oscillations of the center of mass of the Earth.



Planetary structure of spreading zones and 
active zones of degassing of the Earth

The unity of the mechanisms of degassing 
on the Earth and Enceladus

Geysers on Enceladus



Distribution of orientations of lobate scarps and high-relief ridges
on Mercury and Moon. Non-global contraction. Watters et al., 2004.
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Geysers: Mars, Enceladus, Triton
Ice, water: Mars, Moon, Mercury,
Iapetus, Phoebe, and others.
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Earth volcanism Earth seismicity

Mars atmosphere Argon

Enceladus, Earth



Cyclic recurrence
Energetics
Unity
Synchronism
Inversion
Polar Activity
Spasmodic
Sawtooth
Order
Twisting
Versatility

Barkin Yu.V. Explanation of the 
endogenous activity of planets 
and satellites and the mechanism 
of its cyclicity. pp. 45 - 97. In Russian.



“Costa Blanca” on Titan

Prediction of high endogenous activity 
of Titan (Barkin, 2002):  

“Titan is a second world in 
Solar system, on own activity 
similar to the planet Earth”.
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forced
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Thanks for your attention!



Expanding Earth
Contracting Earth
Pulsing Earth

External gravitational excitation of the shells

Main geodynamical models in geodynamics and geology

Thanks for your attention!


