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ON PHYSICAL NATURE OF GRAVITATION

Gennady A. Nikitin

Ph.D. (Techn.), Prof., Academician

The force of the attraction lies in the basis of theory of gravitation. Since the times of Galilee and Newton is known that all bodies are attracted to each other. However, the physical nature of attraction is not known. It is also not clear why free fall accelerations is the same for all bodies. Fall of bodies occurs under the influence of the gravitational force. Gravitational force depends on mass of body. But free fall acceleration does not depend on mass. To solve this contradiction it was necessary to explain the nature of gravitational force. Newton and other scientists, who have described the laws of motion of celestial bodies, had stated no hypothesis on this problem. To counterbalance gravitational force Galilee have introduced the notion "inertial force". It was used to explain the contradiction between gravitational force and free fall acceleration of bodies, but it was not explain the nature of gravitational force. On the contrary, with introduction of this notion one more inexplicable force of nature appeared.

Subsequently the development of theory of gravitation was realized using thorough mathematical analysis of natural laws , working out the complex mathematical models such as gravitational fields or by mathematical hybridization of theories of gravitation and electromagnetic field. Thorough mathematical analysis of natural phenomena led to the prominent achievements and discoveries but it did not answer the question - what is the nature of gravitation? According to R. Feynman, a remarkable scientist, since the Newton's times there were a lot of discoveries in the field of the matter structure and motion, made by A.Einstein and other scientists of genius, but till present time we have no other model for the theory of gravitation than the mathematical one.

As the highest level of mathematization being realized during several centuries, does not settle the contradictions which arisen from the very beginning, in the process of the gravitation theory creation itself, we may speak about the necessity to change in principle the idea of this phenomenon and to explain the nature of gravitation in the way other than ability of bodies for attraction.

From position of philosophy, the phenomenon , called gravity is a consequence of some universal property of matter. The most typical property of material world is rotary motion.As a result of rotation , the universal force of the nature comes into existence - force of repulsion (centrifugal force).

Perhaps, that is the force which does lie in the basis of gravitation? This may look like paradox as far as we used to understand centrifugal force to be the force which is opposite the gravitation. Under the influence of this force one would think bodies must 
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Fig. Origin of the forces influencing a celestial body from without:

A - action of the forces which arise during rotary motion of a celestial body in several universal systems; M - a celestial body; I - V - centers of rotation of universal systems; R - conventional radius of rotation system; 1 - 5 - trajectories of body; F - direction of force influencing a body; B - omnidirectional influence of forces on a celestial body which makes rotary motion simultaneously on many trajectories.

fly away into space. If there are no mutual attraction of bodies then what holds them in orbits? However it is enough to imagine that every body in space is simultaneously influenced by the forces opposite directed from without, everything becomes explainable. Every celestial body being a part of many universal systems simultaneously participates in rotary motion of all systems. In this case it undergoes the influence of different centrifugal forces and, depending on the quantity of these forces, tends to equilibrium in space. Let us assume that the Earth M (Fig.) makes rotary motion around the Sun in system I in orbit 1 with conventional radius of rotation ri. In this case it undergoes the influence of repulsion force fi., directed to the Earth from without - from the Sun. At the same time the solar system, including the Earth , rotates around the center of the Galaxy II (conventional radius of rotation of the solar system R2 - distance between the center of Galaxy and the solar system). In addition to this the Earth (and the all bodies of the solar system) undergoes the influence, of other rotary force F2, directed to the Earth from without as well - from the Galaxy center. Simultaneously the body under consideration (the Earth) undergoes the influence of the third force F3, since the whole system of the second order (the Galaxy) together with the Sun and other celestial bodies in it being a part of system in (the Metagalaxy)) makes rotary motion in this system (conventional radius of rotation R3 - distance between center of Galaxy and the Metagalaxy). Similarly, the Earth , being the part of higher order systems, let us assume , of Small Universe ( system IV ), of Great Universe (system V), participates in their rotary motion and undergoes the influence of external forces F4, F5, etc., coming from the centers of rotation of these systems.

Whatever is the behavior of celestial body (the Earth), simultaneously participating in rotary motion of many systems? In the first order system the Earth rushes into space under the influence of centrifugal force coming from the Sun. However, participation of the Earth at the same time in the Galaxy rotary motion changes its behavior: the Earth motion direction (i.e. summary centrifugal force influencing it) depends on the position of the Earth in the circumsolar orbit and on the position of the solar system relatively to the Galaxy center. Even greater changes into the Earth behavior are made by the third force directed from the Metagalaxy rotation center. Participating in rotary motion of the universal systems of different orders a celestial body undergoes the influence of many forces, directed to it from without, and each force makes its "correctives" to the direction of the body motion depending on its position in the orbits of these systems. The paradoxical and startling consequences follows from the above said , that is every celestial body rushes in space with enormous velocity in all directions simultaneously. Every celestial body moves in many orbits simultaneously, making only negligible travel in some orbits during its life, passing other orbits partially, third ones completely and repeatedly. Such a difference in the planet motion in the orbits is explained by the fact that with its moving away from rotation center the rotational velocity is varied in inverse proportion. This is bound up with the fact that simultaneous participation of celestial body in rotary motion of many systems is possible under one obligatory condition - constant value of the product of angular velocity and rotation radius.

Despite of complexity of a real orbit of celestial body, one thing is obvious: any, even infinitesimal, section of any celestial body trajectory is curvilinear, is a result of rotation motion. And if it is so then celestial body is constantly influenced by the only natural force - centrifugal force. On every infinitesimal section of trajectory the centrifugal forces tend to "throw" it off into space, but on the whole their omnidirectional action" drives" it into equilibrium position.

The wider we examine the phenomena of the Universe, the more difficult it is to explain gravitation by the availability of bodies for attraction. Only in the scales, available to direct observation, an illusion is created that the celestial bodies and material particles, falling on them, are attracted to each other. But in reality - it is a mirror reflection of the influence of forces from without, which arise as a result of rotation. Material particles in the space, surrounding a celestial body make movement to the celestial body, i.e. "fall", under the influence of the forces directed from without, but not under "attraction" from celestial body.

Since any of the forces, acing from without, is a result of rotary motion it is expressed by the equation for centrifugal force:
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where                                                                               
m - mass of rotating body; v and (  - linear and angular velocities of rotation respectively; R - summary radius of the rotary motion of body in the space.

That is the gravitational force which influence the material particles on the planet or in the near-planet space.

The formula above shows that gravity depends on mass of the body which makes rotary motion , or more exactly, in relation to which application of this force is considered. For example, gravity of the particle, which falls onto the Earth, depends on the particle mass, and does not depend on mass of the Earth.

According to Newton's law, gravity of a particle on the Earth is in direct proportion to the product of the particle mass and mass of the Earth and in inverse proportion to the square of the distance between them:
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In the present case, gravity depends on the Earth mass as well. It is known that gravity of the particles increases with approaching to the Earth center. If the conditions in the Earth center are being examined, it agrees with the formula which expresses gravity as a centrifugal force, i.e. rotary force acting from without. The forces, acting upon the Earth from without, are real in the Earth center. But according to Newton's law, gravity in the Earth center is infinite, as a distance between a particle and the Earth center equals to zero. And if it will be taken into account that the Earth mass is infinitesimal in the point which is called center, then the notion of gravity for a particle, locating in the Earth center, loose its sense even more.

Under the influence of the centrifugal forces, acting from without, any material particle in the space, surrounding a celestial body travels to the body center with centrifugal acceleration:
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This acceleration is identical to free fall acceleration of body or the acceleration of the gravitational force.

According to Newton's law, free fall acceleration equals to the ratio of gravitational force to mass of particle:

a = 
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that is acceleration depends on the particle mass. In reality it does not depend on the particle mass. To eliminate this contradiction the formula of acceleration is usually transformed by means of substitution of the value of 
a = 
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The assumption, made here, that gravitational force is in direct proportion to the product of masses brings to the expression which shows the free fall acceleration independence of the particle mass. But it still depends on the Earth mass at the same time. Reasoning in the same way as in the case with gravity, that is taking in to account that the notion "mass" disappears in the geometrical center (point of space) and distance between the particle and the Earth equals to zero, it may be said that according to Newton's law, free fall acceleration of the particle in the Earth center is absent and is infinitive at the same time. But if we assume that free fall acceleration is conditioned by centrifugal acceleration, then no contradiction will arise. From the formula of centrifugal acceleration, i.e. free fall acceleration, its independence of mass of body is obvious. That is why all bodies in vacuum fall onto the Earth with the same velocity.

It is quite natural that different idea about the gravitation nature will cause a number of questions, for instance, about that could the mathematical dependences, characterizing rotation of bodies, be used for the same practical purposes for which Newton's expressions of laws of gravitation, based on attraction, have been used till now. Surely they can be used with the same success even because they one and the same regularities, not depending on views to the gravitation nature. But description of phenomena by laws, which characterize rotation forces has the advantages in certain cases: it gives the possibility to use the direct mathematical dependences, while Newton's equations require application of coefficients. This simplifies the calculations associated with practical use of the laws of gravitation. For example, Newton's expression of the satellite gravitational force and centrifugal force, applied to it, are set equal for calculation of the orbital velocity:
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where 

G - gravitational constant (the empirical coefficient), m and M - mass of satellite and the Earth respectively, r - distance between center of satellite and the Earth. Then the assumption is made that distance between the satellite and the Earth is practically equal to the earth radius and expression - G • M/r2 - is, according to Newton's law, free fall acceleration of bodies on the Earth surface ( g). Then, after relevant reductions and manipulations, from the given equation we shall get the mathematical dependence:
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expressing essentially the centrifugal acceleration which is derived from gravity equation with help of the assumptions and mathematical manipulations. Following the different idea of the gravitation nature, one may come to the same expression in quite simpler way: to obtain the orbital velocity a satellite is required to get centrifugal acceleration (V2/r) equal to free fall acceleration at the Earth surface ( g ). The latter, according to the new idea, is also centrifugal acceleration. Thus, it is necessary to level two opposing centrifugal accelerations:
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From this equation the orbital velocity can be found without any manipulations:

                                   v = 
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When numerical values for indices for calculation can not be defined and direct mathematical dependence are not applicable, indirect dependence of Newton's mechanics shall be used since these are set for the same interactions between bodies which exist objectively and do not depend on the view to their nature.

Thus, use of universal and common property of matter - its rotary motion - allows to describe the behavior of celestial bodies and of any material particle and to explain the nature of gravitation with the help of the real physical force of rotation, not resorting to mysterious ability of bodies for attraction.
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