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THE QUANTUM OF THE GRAVITATIONAL FIELD. THE GRAVITATIONAL-ELECTROMAGNETIC RESONANCE. PHYSICAL NATURE OF THE QUANTUM OF THE GRAVITATIONAL FIELD
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Formulation of the problem. The electromagnetic field is a special case of the gravitational field. The electromagnetic field is quantized. Is the gravitational field quantized? Purpose of the study. Theoretical and experimental substantiation of the quantum nature of the gravitational field.

1. Introduction. It was shown in [1 -8] that the stationary gravitational field can be represented in the form of Maxwell-like Heaviside equations: ,
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, c is the speed of light in vacuum, g  is the gravitoelectric constant, g  is the gravitomagnetic constant.
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Based on equations (1-4), the wave equations of the gravitational field can be obtained:
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Equations (5 -6) show that the stationary gravitational field has a wave character. Quantum of the Gravitational Field. Based on equations (5 -6), taking into account the constraints and initial conditions, the equation of the gravitational potential for a material point and a symmetric sphere can be obtained:

Од есь ка д ер жа вн а а ка д ем і я т е х ніч но го р е г ул ю ва н н я т а яко с ті Збірник наукових праць Х Міжнародної науково-практичної конференції ( ) , GM Vr r  [START_REF] Behera | Attractive Heaviside-Maxwellian (Vector) Gravity from Special Relativity and Quantum Field Theory[END_REF] where: M is the mass of material point, or a symmetric sphere, r is the distance from the center of gravity to the current point at which we determine of the gravitational potential. It is known [START_REF] Timkov | Planck's universal proportions. Gravitationalelectromagnetic resonance[END_REF] that the total energy E of any body, whose mass M can be represented as:
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where:

P F is Planck's force,
S is the radius of curvature of space, curved under the influence of the body's gravitational field. From:
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Then the formula (7) can be represented as:
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P GF S GM Vr r rc  [START_REF] Timkov | Electric charge as a function of the moment of mass. The gravitational form of Coulomb`s law[END_REF] We represent in formula [START_REF] Timkov | Electric charge as a function of the moment of mass. The gravitational form of Coulomb`s law[END_REF] ( ) .
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Formula [START_REF] Timkov | Gravitational-electromagnetic resonance of the Sun as one of the possible sources of auroral radio emission of the planets in the kilometer range[END_REF] suggests that the structure of the potential of the gravitational field, the strength of the gravitational field, as well as the structure of the potential energy of the gravitational field are of a quantum nature. This means that if a material body is represented in the form of a point whose mass is equal to the mass of the body, then the gravitational field around this material point can be represented as a set of equipotential spherical surfaces embedded in each other whose radius varies in increments equal to the value of the radius of curvature of space S , which proportional to body mass and is determined by the formula [START_REF] Timkov | Planck's universal proportions. Gravitationalelectromagnetic resonance[END_REF]:
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The square of the speed of light in a vacuum is the energy quantum of the gravitational field. Denote: 2 g hc  , then the formula ( 12) can be represented as: ( ) .
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The set of spherical equipotential surfaces around the material point form a kind of standing gravitational wave, at which the wavelength is equal to the length of the quantization step S , and the wave vector is directed towards the material point. The physical essence of a standing gravitational wave is a deformation, a curvature, a peculiar ripple of space under the influence of a gravitational field. It is constant in time, but variable in space.

The first equipotential surface from the center of gravity has a gravitational potential, which is equal to the quantum of the gravitational field, then, as you move away from the center of gravity, the gravitational potential on equipotential surfaces decreases inversely with their number.

The Gravitational-Electromagnetic Resonance

Considering that the electromagnetic field is a special case of the gravitational field [START_REF] Timkov | Electric charge as a function of the moment of mass. The gravitational form of Coulomb`s law[END_REF], the structure of which has the character of a standing gravitational wave for all material objects of the Universe, then under certain conditions, gravitationalelectromagnetic resonance is possible [START_REF] Timkov | Planck's universal proportions. Gravitationalelectromagnetic resonance[END_REF][START_REF] Timkov | Gravitational-electromagnetic resonance of the Sun as one of the possible sources of auroral radio emission of the planets in the kilometer range[END_REF][START_REF] Timkov | Gravitational-electromagnetic resonance of the Sun in the low-frequency of the radio spectrum of the Jupiter[END_REF]. The condition for the existence of gravitational-electromagnetic resonance is the equality of wave vectors (and in particular wave numbers) of a standing gravitational wave and a traveling electromagnetic wave. If we expand the equation of gravitational potential [START_REF] Parrot | Propagation characteristics of auroral kilometric radiation observed by the MEMO experiment on Interball 2[END_REF] in Fourier series, and the Maxwell equations for the electromagnetic field in waveguides and resonators are presented in the form of Hamilton equations, it turns out that the wave numbers of the gravitational field and the electromagnetic field are equal under certain conditions, which confirms the presence of the nature of gravitationalelectromagnetic resonance. The presence of gravitational-electromagnetic resonance in nature is confirmed experimentally: under terrestrial conditions [9] Fig. 1, in the space [13] Fig. 2. Fig. 1. Gravitational-electromagnetic resonance in terrestrial conditions [START_REF] Timkov | Planck's universal proportions. Gravitationalelectromagnetic resonance[END_REF]. Fig. 2. Gravitational electromagnetic resonance in the space [START_REF] Parrot | Propagation characteristics of auroral kilometric radiation observed by the MEMO experiment on Interball 2[END_REF].

Збірник наукових праць Х Міжнародної науково-практичної конференції

According to [START_REF] Aghanim | Planck 2018 results. VI. Cosmological parameters[END_REF], in the observable Universe with a speed that is close to the speed of light, much less than 1% of the substance moves. This means that in many practical problems of physics, cosmology, and astrophysics, it is more correct to use the space-energy interval instead of the Einstein time-like and space-like interval in of the following form:
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The presence of the gravitational-electromagnetic resonance in nature confirms the quantum nature of the gravitational field. 4. The Physical Nature of the Quantum of the Gravitational Field. Gravitational viscosity, as inhibition of motion, is the property of a real gravitating space-time to resist the movement of one part of it relative to another. By analogy with the concept of the viscosity of liquids and gases, we will distinguish between dynamic gravitational viscosity and kinematic gravitational viscosity. For the observable Universe, as the Hubble sphere, the dynamic gravitational viscosity is equal to the gravitational energy density of baryonic matter U  , and the kinematic gravitational viscosity U  is equal to the ratio of the dynamic gravitational viscosity to the mass density of baryonic matter U  . The gravitational energy density of baryonic matter U  is [START_REF] Landau | The theory of fields[END_REF][START_REF] Timkov | Planck's universal proportions. Gravitationalelectromagnetic resonance[END_REF]:
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where U P is the pressure of the gravitational field of the baryonic matter of the observable Universe, U R this is the radius of the Hubble sphere, U V this is the volume of the Hubble sphere. For the observable Universe, as the Hubble sphere, it is true:
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where U M is the mass of the baryonic matter of the observable Universe, U T is the Hubble time.

It is shown in [START_REF] Timkov | The method for increasing the accuracy of some fundamental physical constants[END_REF] that for the Hubble constant: On each point of the surface of the Hubble sphere, the gravitational field of baryonic matter presses with a force equal to the Planck force [START_REF] Timkov | Rotating space of the universe, as a source of dark energy and dark matter[END_REF], then: 
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The physical nature of the quantum of the gravitational field of the baryonic matter of the observable Universe is the kinematic gravitational viscosity of this field. The maximum possible transfer rate of physical interaction in the observable Universe, as the Hubble sphere, which is equal to the speed of light in vacuum, is completely determined by its space-energy characteristics and, first of all, by the kinematic viscosity of the gravitational field of the baryonic matter of the observable Universe.

Conclusion.

The gravitational field has a quantum-wave character. The quantum of the gravitational field is the square of the speed of light in a vacuum. The gravitational field has a structure. This structure is a standing gravitational wave. A standing gravitational wave is a curvature, a deformation of space-time under the influence of the gravitational field of a gravitating object. The geometric picture of a standing gravitational wave can be represented as a set of hierarchical spherical equipotential surfaces embedded in each other, which are separated from each other (and the first from the center of gravity) by a quantization step. The first equipotential surface from the center of gravity has a potential that is equal to the quantum of the gravitational field, then when moving away from the center of gravity the gravitational potential of equipotential surfaces decreases inversely with their number. In most practical tasks, it is convenient to replace the time-like and space-like interval with the space-energy interval. The physical nature of the quantum of the gravitational field of the baryonic matter of the observable Universe is the kinematic gravitational viscosity of this field.
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  is the mass density, G is the gravitational constant, g J is the mass current density or mass flux, in [1 2 1 kg m s  ],

  the baryonic matter mass of the observable Universe, the Hubble radius and the Hubble time are as follows: д ер жа вн а а ка д ем і я т е х ніч но го р е г ул ю ва н н я т а яко с ті Збірник наукових праць Х Міжнародної науково-практичної конференції