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Abstract
I suggest that the primary forces acting upon the movement of the continents are external, whereby the Sun’s gravitational force acts on the axis of the Earth’s rotation in winter and summer, and accordingly on the circular peripheral movement of the Equator, driving the movement of the continents in circular fashion.
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Introduction

In the preparation of this article, I drew assistance from Google, Wikipedia and AI, for which I am grateful to these companies.

Gravity of the Sun, the Main Force Operating that Changes the Location of the Axis of the Earth’s Mantle and, Accordingly, the Location of the Equator (Greitzer, 10 Sep. 2020)

Over the course of a year, the Earth completes a full rotation around the sun. Its axis of rotation is found to be at an angle of around 23.4 degrees to the ecliptic obliquity of the sun (Greitzer, Y. 10 Sep. 2020).

Twice a year, in the spring and autumn (21 March, 23 September – the equinoxes), the gravity of the sun functions mainly in the direction of the Earth’s Equator; and twice a year, in the summer and winter (21 June, 22 December – the solstices), the gravity of the sun operates to a great extent in the direction of the North and South Poles (the two ends of the Earth’s rotational axis), as can be seen in Figure 1. (In Fig. 1, for the sake of convenience, the Sun is shown at the center of the ellipse, but it need be noted that the real location of the Sun is at one focus of the ellipse.) Figure 2 shows how the Equator moves peripherally around the Earth, and the movement of the Equator by 90 degrees.

If the Earth’s rotational axis were also perpendicular to the direction of the Sun’s gravity in the summer and winter, gravity would then act on the Earth similarly to the way it does in the spring and autumn.

Contrarily, however, in the summer and winter, the axis of the Earth faces the direction of the Sun (at about a 23.40 angle), the Sun’s gravity is stronger at the edges, and there is a tendency for the angle of the axis of rotation to straighten. This gravitational force causes a slight shift of the Earth’s mantle, thereby also causing a change in direction of the Earth’s axis of rotation on its mantle, but not a change in the Earth’s orbital ecliptic plane.

II. Calculation and Assessment of the Force that Moves the Earth’s Axis of Rotation and Equator in a Peripheral Circular Motion

[image: Figure 1]Figure 1. The force of gravity of the Sun on the Earth. The real location of the Sun is in the one Focus of the ellipse. By Y. Greitzer, September 2020. (In Fig. 1, for the sake of convenience, the Sun is shown at the center of the ellipse, but it need be noted that the real location of the Sun is at one focus of the ellipse.)
[image: Figure 2]Figure 2. Movement of equator 900 from point A to C (movement of pole also 900 from point C' to A). View from Atlantic Ocean, Philippines Sea. By Y. Greitzer, June 2020.
As explained above, it is the Sun that moves the Earth’s axis of rotation and, accordingly, the Earth’s Equator. But while the Sun moves the Earth’s axis of rotation, it does not change the angle of rotation of the Earth’s elliptic course around the Sun. That is because of the following conditions: the Earth’s crust is solid and stable, and the Sun’s force operates to move it; however, underneath the crust there is fluid and viscous magma, and the Sun’s gravitational force operating upon it cannot move it, so the Earth’s crust slides over it; therefore, there is no change as well in the Earth’s elliptic angle around the sun. It follows that when parts of the continents move (plate tectonics), the moving parts are those that are solid and deeper above the magma. Therefore, on the assumption that the thickness of the Earth’s solid crust is 100-200 kms, it may be assumed that the thickness of the continents that move, including the magma over which the solid crust slides, is greater by several kms. It follows that it is clearly the Sun that moves the continents, though it is difficult to calculate this with any precision. An approximate calculation will follow shortly.

It may be possible to calculate the force of the continents’ motion by their movement, and accordingly the change in the Earth’s speed of rotation, which is greatest at the Equator, diminishing to zero at the Poles. According to my calculations, the Earth’s axis of rotation, and accordingly the change in the Equator, moves by approximately 4 cm a year in the Earth’s peripheral region (Greitzer, July 2020). When the Equator moves in the direction of the Pole, it accelerates the Earth’s rotation in the place it is moving toward. In order to perform the calculation, we shall try to calculate the force that the Equator exerts as it moves 4 cm per year. However, here I propose to perform the calculation not directly in reference to the difference between the two speeds of movement of 4 cm, but the entire force moving in horizontal peripheral angular fashion from the Equator in the direction of the Pole. This proposal rests on the direction in which the Sun moves the Earth’s axis of rotation, and accordingly also the Equator.

I turned to AI to assist me in performing the calculation. The results are as follows:

A displacement of 4 cm per year corresponds to a velocity of about 1.27 × 10 m/s. If this motion is treated as a circular horizontal displacement around the Earth, the corresponding centripetal acceleration ⁻⁹ is extremely small, about 2.5 × 10 ² m/s². Even if a solid shell of 100–200 km thickness is assumed to participate in the motion, the calculated dynamic force is only about 0.04–0.08 N.

This result indicates that the simple kinematic calculation of a constant displacement of 4 cm per year cannot by itself represent the real geological force required to move continents. The real force must depend mainly on mechanical resistance, friction, viscosity of the underlying mantle, deformation, and the coupling between the rigid lithosphere and the ductile layers below it. Therefore, the value of 4 cm per year is useful as a kinematic displacement rate, but it is not sufficient alone for determining the total driving force.

The force required to move a 100–200 km thick rigid lithospheric shell at a rate of 4 cm/year cannot be estimated from centripetal acceleration alone. A more relevant approximation is obtained from viscous shear resistance at the base of the lithosphere. Using F=η(v/h)AF=\eta(v/h)AF=η(v/h)A, with v=1.27×10−9v=1.27\times10^{-9}v=1.27×10−9 m/s, the Earth’s surface area A≈5.1×1014A\approx5.1\ times10^{14}A≈5.1×1014 m², asthenosphere viscosity η=1019\eta=10^{19}η=1019 Pa·s, and a shearlayer thickness of 10–100 km, the required force is approximately 6.5×10196.5\times10^{19}6.5×1019 to 6.5×10206.5\times10^{20}6.5×1020 N. For thinner shear layers or higher viscosity, the force may rise to about 102110^{21}1021–102210^{22}1022 N. Therefore, the geological force required for such motion is controlled mainly by mantle viscosity, basal shear resistance, deformation, and lithosphere– asthenosphere coupling, rather than by the very small centripetal acceleration associated with the slow displacement rate.

According to the above calculation, the force required to move a rigid lithospheric shell approximately 100– 200 km thick at a rate of about 4 cm per year is extremely large. When the motion is treated not only as a simple kinematic displacement, but as motion resisted by the viscosity and mechanical coupling of the plastic asthenosphere or upper mantle beneath the lithosphere, the required force may reach an order of approximately 10¹ –10²² N, depending on the assumed viscosity and the thickness of the shear zone. ⁹

This result is important because it shows that the movement of continents or lithospheric plates cannot be explained by the very small centripetal acceleration associated with a slow displacement rate alone. Instead, the real geological force must be large enough to overcome viscous resistance, friction, deformation, and coupling between the rigid lithosphere and the ductile mantle below it.

⁻ ⁵ In this sense, the calculated force is very large and may be considered compatible with a largescale global driving mechanism. According to the hypothesis presented in my previous papers, such a mechanism may be related to the gravitational influence of the Sun and its long-term effect on the Earth’s rotating system, the mantle, and the position of the Equator. However, this calculation should be understood as an order-of-magnitude estimate. It supports the need for a very large driving force, but further quantitative comparison is required in order to demonstrate that the solar mechanism proposed here can supply and transfer this force to the lithosphere.

Summary

The Earth’s axis of rotation moves due to the influence of the Sun’s gravity, in the summer and in the winter, approximately 4 cm per year (Fig. 1). The logical physical explanation has been described above. Likewise, the fact that the Sun moves the Earth’s axis of rotation, and accordingly also the Equator, can also be deduced from the calculation performed by AI. The same conclusion can also be reached by way of proof by refutation (reductio ad absurdum). According to the AI calculation, a very large force is required to move the Earth’s axis of rotation in peripheral fashion by 4 cm per year. In the vicinity of the Earth, no other force can exert such power on the Earth, except for the Sun’s gravity.

Therefore, all these calculations and explanations lead to the conclusion that it is the Sun that moves the Earth’s axis of rotation, and accordingly also the Equator, in peripheral fashion around the Earth, and accordingly it also drives the movement of the continents, namely the processes of plate tectonics.
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