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Introduction
Maxwell’s equations appeared in 1865 [1], [2]. In 1887-1889, Hertz proved experimentally that they describe a process of electromagnetic wave propagation in space [3]. Since that time, Maxwell’s equations have been considered to be a sovereign in the description of the transmission processes of energy and information in space [4]. 

Hertz put his conclusions on the old notions concerning a gist of the phenomenon being investigated. He called the electromagnetic waves the electric wave and found out that their behaviour obey the optics laws. In November, 1887, Hertz wrote an article “On induction phenomenon caused in the insulators by electric processes”. The main conclusion of this article is as follows: displacement current is formed due to dielectric irradiation by electric waves. This conclusion was made, because Hertz aimed to prove fairness of Maxwell’s equations, which lose their classical form without this current. 

In order to register the irradiation process, Hertz used a wire, the ends of which were ended with the spherical balls. He gave to this wire a form of a circumference, a square or a rectangle with a regulated gap between the balls. He called this device a resonator. If a spark appeared between the balls, it proved that there was current in the resonator wire. In some experiments, the spark was so feeble that he observed it in the darkness using a magnifying glass or a spy glass. 

If Hertz knew the irradiation structure, he would doubt in correctness of a conclusion, which was made by him, concerning displacement current formation in a dielectric. But there were no other notions concerning an electromagnetic wave structure; that’s why (as we’ll show later on) he set down displacement current in dielectric to an induction process in it, which did not existed. It was surprising that all his disciples agreed with his interpretation of a cause of displacement current in the dielectric. Now, they call current, which takes place in a capacitor circuit, displacement current and think that it is equal to conductivity current.

It is known that Maxwell’s equations give an acceptable result only in the simplest cases. An insignificant amplification of the experiment deprives them of working capacity. It is natural, because they describe (as we’ll show later on) a propagation of the electromagnetic waves, which do not exist in the nature. 

Maxwell’s equations are solved by the approximate methods, which hide completely physical gist of the process being described, and make it superrational. That’s why the investigators face insuperable difficulties sometimes, but they put up with them. Some of the difficulties are described in the book by G.T. Markov, B.M. Petrov, G.P. Grudinskaya. Electrodynamics and radio wave propagation. Study guide for the universities. M.: Sov. Radio, 1979, p. 273 [8]:

“In case when a boundary of an actuated body does not coincide with the coordinate surface of one of the orthogonal coordinate axes or when the boundary data are complicated (for example, surface resistance (6.80) is a function of the axes), it is impossible to get a strict solution of the boundary problem of electrodynamics. Sometimes, it turns out that the strict solution being obtained is inapplicable for the calculations due to a bad convergence of series. For example, if an electrical radius of a cylinder is ka(( ((=0), it is impossible to make calculations using the formula (6.98) as a number (N) of the series members being considered (6.98) should exceed ka, N ( ( … That’s why if it is impossible to get the strict solution, which can be used for an analysis and the calculations, one tries to find a solution of the boundary problem with the help of the approximation methods or to get the numerical results.” The same difficulties are described by the authors [9], [10]. 

1. Appearance of Maxwell’s Equations and Physical Gist of his Electromagnetic Waves

Faraday’s experiments showed in 1831 that the magnetic and electric fields are changed in step and are always in a conjugated state. If these changes are sine, one renders a change of strengths of the electric and magnetic fields as two mutually perpendicular harmonic curves being changed in time
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  (Fig. 1). 
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Fig. 1. Diagram of Maxwell’s electromagnetic wave

James Maxwell went on. In 1865, he postulated that an electromagnetic wave is not only changed in time, but it propagates in space with speed of light 
[image: image3.wmf]C

. His equations of the electromagnetic wave serve as a basis for this postulate. It is considered that Heinrich Hertz proves experimentally an existence of Maxwell’s electromagnetic waves and their propagation in space. Since that it has been supposed that Maxwell’s equations give a correct description of the processes of transmission of energy and information in space. Let us write them in a differential form [7]. 
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Here: 
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  is displacement current;
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is conductivity current.

The main method of an experimental test of these equations while transmitting energy and information in space comes down to tracing of current, which appears in a conductor being in an alternating magnetic field. A transmitter aerial or a reflector as well as a receiver aerial play the role of a conductor usually. Conductivity current is traced both in the transmitter aerial and the receiver aerial. It is considered that displacement current takes place only in the reflector and is transferred to the receiver aerial, but it is impossible to trace it separately. It is always traced together with conductivity current. 

A question arises: why is a parameter, the value of which cannot be determined experimentally, introduced into the equations? There is no direct answer to this question, but (as we have already noted) there is an indirect experimental fact, which justifies a procedure of a displacement current introduction into Maxwell’s equations. It is stipulated by an appearance of current in the receiver aerial when a dielectric body is introduced in an area of a registration loop. Several unanswered questions appear at once. Current cannot appear in dielectric and form any magnetic filed round it. Otherwise what is a reason of displacement current appearance on the receiver aerial?

An answer to this question should be found in the processes, which are ignored in this analysis. It is hidden in a well-known fact of a response of the aerial molecules to the smallest changes of the ambient temperature. This process takes place continuously and is traced in the receiving aerial as background noise. This noise is generated by the photons, which are absorbed and emitted by the electrons of the molecules and the atoms of the aerial. A question arises: what will come about a noise signal if the photons, which differ from those that support its temperature in the specified interval and form background noise, arrive to the receiver aerial? An answer is obvious: a noise signal starts modulating; consequently, current will take place in the receiver aerial and in the receiving device itself. 

Thus, current in the receiving aerial can take place owing to two reasons: when the alternating magnetic field crosses this aerial or when the aerial electrons absorb the photons, which differ from those that form its temperature. Which reason is closer to reality?

We have no opportunity to prove a generation of the magnetic field by the dielectric and a formation of displacement current in it. But we have every reason to believe that the dielectric reflects the photons, which have arrived to it; when they come to the receiving aerial, they generate current being called displacement current. 

It appears from it that the transmitter aerial emits the waves of the photons, not the electromagnetic waves. The form of the wave is not changed, but its physical filling is changed. It is formed by an aggregate of the unit photons that have an electromagnetic structure as well, not by the electric and magnetic fields (Fig. 2). 

Thus, in order to find an actual carrier of energy and information in space, one should have the results of the investigations, which describe the photons. Then, a comparison of Maxwell’s theory with a theory, which describes the photon behaviour, and the experimental data, which are interpreted with the help of the mathematical models of these theories, will show the actual carrier of energy and information in space. 
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Fig. 2. Diagram of the electromagnetic (photon) wave with the length 
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  according 

to Allan Holden [5]

We have already given Maxwell’s equations (1), (2), (3) and (4), which describe the electromagnetic wave (Fig. 1). Now, let us give the main mathematical models describing the photon behaviour, the aggregate of which is a theory of the photons. 

2. Mathematical Models, which Describe Photon Behaviour

A photon is an electromagnetic formation, which is emitted and absorbed by the electrons of the atoms. It appears from it that the electrons of the atoms form radiation, which is called an electromagnetic radiation erroneously and is presented in the form of an electromagnetic wave (Fig. 10 [7]. We’ll show that actually it is a photon wave (Fig. 2) [5]. 

A Maxwell wave (Fig. 1) has no parameters of location in space; that’s why it cannot be considered a photon. Now, it has been determined that the photon is an electromagnetic formation being localized in space. It consists of the electromagnetic fields being closed along a circular loop. A number of the electromagnetic fields is determined by an angle (=60(. A correlation between the wavelength 
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  , which is circumscribed by a centre of mass 

 of the photon, and a radius 
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 of the circular loop, which we call a photon rotation radius, has a simple form [5]
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Energy 
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 of a unit photon and its travelling speed 
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 in space are determined by the mathematical models:
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Mass 
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 of the photon is formed by an aggregate of its electromagnetic fields. Several fundamental constants govern photon behaviour. Planck constant is the main one [5]
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The photon has three frequencies: linear frequency 
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  and two angular frequencies: 
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 is angular frequency of rotation of the centre of mass of the photon in relation to a geometrical centre; 
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w

 is angular frequency of rotation of the centres of mass of six electromagnetic fields in relation to the centre of mass of the photon. All frequencies of the photon are connected with period 
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 of its oscillations by the dependencies [5]:
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From it
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and
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Amplitude 
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 of  oscillations of the centre of mass 
[image: image34.wmf]M

of the photon is determined by a dependence [5]
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As 
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, a constant of photon location in space originates automatically from an expression of Planck constant 
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The photon has two main hidden parameters. Radius 
[image: image39.wmf]k

r

of a conditional circumference describing a motion of the centre of mass of the photon [5]
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and radius 
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 of a conditional circumference describing a motion of the centre of mass of the electromagnetic fields of the photon [5]
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The motion of the centre of mass of the photon is described by the equations [5]
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A regularity of a change of velocity of the centre of mass of the photon, into which the electric constant  
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 and the magnetic constant 
[image: image46.wmf]0

m

 are easily introduced, has the form [5]
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The graph of velocity (22) of the centre of mass of the photon is shown in Fig. 3. As it is clear, velocity of the centre of mass 
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of the photon is changed in the interval of the wavelength or the oscillation period in such a way that its mean magnitude remains constant and equal to 
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. 
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Fig. 3. Graph of velocity of the centre of mass of the photon

From the equations (20) and (21) of motion of the centre of mass of the photon, Louis de Broglie’s equations and Schrodinger’s equations, which describe the wave properties of the photon, are derived:
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A law of radiation of a perfect blackbody is derived from an analysis of the photon behaviour as well [5]
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where 

 is Boltzmann constant, 

  is absolute radiation temperature.

X-ray photon behaviour is vividly registered in the Compton effect. A change of the wavelength of the X-ray photon being reflected from the electrons is calculated according to an empirical formula [5]
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A theoretical value of the Compton wavelength 
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 of the electron resulting from a process of its interaction with X-ray photon [5]
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coincides almost completely with its experimental value
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Binding energy 
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 of the electron with the atomic nucleus is changed according to the dependence [5]
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where 

=1,2,3,.... is a number of energy level of the electron in the atom, the main quantum number; 
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 is ionization energy; 
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 is binding energy of the electron with the nuclear proton corresponding to the first energy level; it is determined from the experimental data according to a special method [5]. For the hydrogen atom
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A law of formation of the spectra of the atoms and the ions has the form [5]


[image: image63.wmf]2

1

n

E

E

E

i

ph

-

=

                                                   (30) 

The next fundamental mathematical correlation, which describes photon behaviour in the processes of radiation and absorption, is a formula for a calculation of the spectra of the atoms and the ions when the electron moves from energy level 
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Photon behaviour in the photoeffect is described by the mathematical model [5]
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where [image: image68.wmf]k
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 is kinetic energy of the photoelectron emitted by the photocathode; 
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is energy of the photon; 
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 is photoelectric work function being equal to binding energy of the electron with the proton of the atomic nucleus. 

The next fundamental mathematical correlation, which describes photon behaviour in the diffraction phenomena, is Fresnel formula, which (as it is believed erroneously) describes the wave properties of the photons. We have already shown that it results from the corpuscular properties of the photons [5]
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In this formula 
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 is wavelength of monochromatic light; 
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 is a distance between a wire, which forms a diffraction pattern, and a screen; 
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 is diameter of the wire.

If the directions of a motion of the course and the emitted photon coincide, 
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, and a formula of a calculation of the ultraviolet displacement of the spectra in the Doppler effect has a form [5]
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When the directions of the motion of the source and the emitted photon are opposite, 
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, and the infrared displacement of the spectra is calculated [5]
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A law of temperature localization in any two points of the universe runs as follows: a product of the wavelengths 
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 For those, who do not know the modern theory of the photons, we should note that it is the fifth constant, which governs its behaviour. Let us call it temperature equilibrium constant [5].
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The formula (36) means that if temperature 
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 is formed by the photons with the wavelength
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, it is necessary to form a medium containing the majority of such photons
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We have given not all mathematical models, which describe photon behaviour in various experiments, and we see that they do not result from Maxwell’s equations and have nothing in common with these equations. It is natural that the electromagnetic model of the photon (Fig. 4) differs greatly from Maxwell’s electromagnetic wave (Fig. 1) [5]
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Fig. 4. Diagrams of the electromagnetic models of the photons:
a) theoretical model,  b) simulated model

An analytical derivation of all (5-36) mathematical models from the photon behaviour analysis (Fig. 4) in various experiments is the main proof of a connection of this model with the reality [5].

From the above-mentioned facts, a structure of the photon wave (Fig. 2), which transmits energy and information in space, results from the above-mentioned facts. It differs from a structure of Maxwell’s electromagnetic wave significantly (Fig. 1).

Wavelength and frequency of the photon are changed in a wide band (Table 1)

Table 1. Electromagnetic radiation scale bands

	Bands
	Wave length, m
	Oscillation frequency, 
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	1. Low- frequency band
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	2. Broadcast band
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	3. Microwave band
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	4. Relic band (maximum)
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	5. Infrared band
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	6. Light band
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	7. Ultraviolet band
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	8. Roentgen band
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	9. Gamma band
	
[image: image104.wmf]18

12

10

3

...

10

3

-

-

×

×

»

l


	




A short list of the questions resulting from the experiments and the answers to them [5]

Let us pay attention to the fact that all answers result from the photon theory, not from Maxwell’s theory. 

1. In what way is the electromagnetic radiation in the form of the mutually perpendicular harmonic curves (Fig. 1) resulting from Maxwell’s equations allocated in space changing its main parameters (wavelength 
[image: image105.wmf]l

 and frequency 
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) in such a vast range (Table 1)? No answer.

2. Are the photon (Fig. 4) and the electromagnetic wave (Fig. 1) the same things or are they different electromagnetic formations? They are different formations. 

3. Are the electromagnetic wave (Fig. 1) and the photon wave (Fig. 2) the same things or are they different electromagnetic formations? They are different formations. 

4. What electromagnetic structure has the photon? See Fig. 4. 

5. Why do the photons fail to exist in rest? Because the centre of photon masses M (Fig. 4, a) never coincides with its geometrical centre O0. This lack of coincidence will create asymmetry between the electromagnetic fields of the photon. This asymmetry does not allow it to be in rest. It is always in the state of unstable equilibrium, which causes its movement.
6. What forces localize the photons in space? The electromagnetic forces compress the photon, and the centrifugal forces of inertia limit this compression. 

7. What law governs photon localization in space? Product of the photon masses by their wavelengths or radii is a constant value (16).

8. Has the photon the hideaway parameters, the absence of which does not allow deriving analytically all mathematical models describing it behaviour? It has (17), (18). 

9. Why is Planck constant a vector value? Because it has dimension of moment of momentum (moment of momentum) which is incidental to vector value only (9). 

10. What law governs continuity of Planck constant? Law of conservation of moment of momentum (moment of momentum) does. 

11. Why are the photon energies determined by two mathematical formulas 
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? Because straight-line motion of the photon matches its impulse circumvolutions in relation to centre of mass by angle 
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in the interval of each wavelength. 

12. Why do the photons possess the properties of a wave and of a particle at the same time? Because the electromagnetic fields are closed along the round contour, the photon obtains the properties of a particle, and the oscillations of the centre of masses M of this particle relative to the geometrical centre O0 impart the wave properties to it (Fig. 4, a).
13. Why do the photons move on a straight-line basis? Because the linear motion of the photon takes place simultaneously with the revolving motion and the seesaw motion; as a result, the moment of momentum, which keeps the photon on a straight path, is formed. It is advisably to note that the moment of momentum of the photon is its spin directed along its roll axis perpendicularly to a path of its motion. This fact results from a dimension of Planck constant (9). It is in conflict with Maxwell’s theory, according to which the photon spin is directed along its motion path. It is a natural contradiction, because Maxwell equations operate outside the unity axiom, and the photon behaves within the framework of this axiom. 

14. Why are the photons polarized? They rotate in one plane, and the centrifugal forces of inertia influencing the centres of the masses of electromagnetic fields of the photon increase their radial dimensions and reduce the dimensions, which are perpendicular to the plane of rotation. Due to it, the photons acquire a form, which is different from the spherical one and resemble the flat one.
15. Why do the photons possess no charge? They consist of even quantity of direction different electrical and magnetic fields, which make the total charge of the photon equal to zero.
16. Why is an incidence angle of the photon equal to an angle of reflection regardless of an orientation of the rotation plane (photon polarization)? In the process of a contact of the photon with the reflection plane, it is partially deformed and adopts a form, which is similar to a spherical one. But it is not all. The results show that the photon lacks a cross constituent of the impulse at the time of reflection. Thus, as the photon form is nearly a spherical one at the time of reflection and the presence of a longitudinal impulse form the conditions, under which the incident angle is equal to the angle of reflection.

17. Has the photon velocity of light immediately after reflection or formation or does it move with acceleration at first? When the photon is reflected or formed, it moves with acceleration, because the processes of formation and reflection are the transient processes. During these processes, it reaches the limit velocity in a certain quantity of oscillations. 
18. Does the photon lose energy in the transient process? Yes, it loses mainly transferring it to the object, with which it interacts. The Compton effect proves it. According to this effect, the wavelength of the reflected photon is increased. As it is clear from the ratios 
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, it is possible when its mass and oscillation frequency are decreased. The photon energy decrease is equal to a decrease of its mass; a decrease of mass results in a decrease of density of the electromagnetic fields and a decrease of the forces compressing the photon; due to it, radius 
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 of photon rotation is increased. An equality between the electromagnetic forces and the centrifugal forces of inertia, which exert influence on the centres of mass of electromagnetic fields, is restored due to a decrease of angular velocity of rotation of the centre of mass of the photon and, consequently, linear frequency 
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 of its oscillations. It is the essence of the process of “reddening” of the photons in the Compton effect and in the Doppler effect. Similar phenomenon takes place when a photon is formed. It is proved by the infrared displacement and ultraviolet displacement of the spectral lines in the astrophysical observations.

19. Why is the Compton effect registered only when X-ray photons are used? Because the radius of X-ray photon is equal or close to an electron radius.

20. Are the energies of the unit photons and the unit electrons vector values? They are. 

21. In what experiments are vector properties of the unit photons and the unit electrons registered? They are registered in the spectroscopy where their energies are added and subtracted according to the vector algebra rules. 

22. Is the electron mass changed when the photons are absorbed and emitted? It is changed.

23. How many energy levels has the hydrogen atom? 108.

24. What is the nature of the radio wave range of the scale of electromagnetic radiation? The radio wave range of radiation is a flux of photons, and the modelled radio wave is a flux of photon pulses (Fig. 2) of various density or frequency. 

25. What wave is formed by the photons emitted by the electrons of the atoms and molecules of the transmitter aerial? The electrons of the atoms and the molecules of the transmitter aerial and any other body emit and absorb continuously the photons corresponding to the ambient temperature. This process takes place continuously. It can be strengthened by means of the electron impact. If the electron impact process is governed, the electrons will emit the photon pulses (Fig. 2), in which information being transmitted can be coded. Thus, the information and energy are transferred in space by the photon waves, which are erroneously called the electromagnetic waves by the physicists.  
26. Why is the propagation distance of a surface radio wave increased with the increase of its length? Due to the increase of the length of the radio wave, the number of the photons, which form this wavelength (Fig. 2), is increased, and the possibility of delivery of information by such wave is increased, despite of the fact that a part of the photons is disseminated by the environment, and a part of them is absorbed. If the wavelength is reduced, the number of the photons, which carry it, is reduced, and the possibility of delivery of information to the receiver is reduced.

27. In what way does a radio wave with the length measured in kilometres transmit the information to an aerial of the receiver, which dimensions can be only several centimetres or even less? Information transmission by the radio wave with the length measured in kilometres to the aerial of the receiver, which dimensions are by several orders less than the radio wave length, is possible due to the fact that this wave is carried by the aggregate of the unit photons. That’s why in order to excite the electrons of the aerial of the receiver in a specified succession it is enough that several photons from (Fig. 2) this aggregate (wave) come to it. 

28. Why does the relic radiation have the largest intensity in the millimetre range? A new analysis of the relic radiation proves that this radiation is formed by the photons being emitted by the electrons of the hydrogen atoms, which appear in the stars of the universe. This is the main source of the relic radiation. A wavelength of the photon, which is emitted by the electron at the moment of a contactual function with the proton and a formation of the hydrogen atom, corresponds to a maximum of the relic radiation. 

29. How are the paths of two photons changed if their spins are coaxial and directed in one and the same direction? The paths of the photons with the coaxial and one-way spins come close to each other; when the directions of the spins are different, they move away from each other.

30. How does Maxwell electromagnetic wave manage to preserve strengths of the expending magnetic and electrical fields on its way from a star, which is situated at a distance of, say, 1010 light years? It is a flux of the unit photons localized in space (Figs 2, 4), which strengths of the electrical and magnetic fields are constant, comes from any star to us, not the electromagnetic waves (Fig. 1). 

We’ll not specify all questions, to which the new model of the photons makes it possible to get the answers. They have already been published. They are more than 200. (Kanarev Ph.M. The beginning of theoretical physics of the 20th century. http://Kanarev.innoplaza.net Article 82).

Now we see the Maxwell equations (1-4) do not give an opportunity to get the answers to the above-mentioned questions and to many other questions, which are connected with a transfer of energy and information in space [6]. As we have found, all answer to the questions being put result from the photon theory (5-36). It affords ground for a doubt that Maxwell equations describe the process of the transfer of energy and information in space. In order to confirm this ground, let us analyze a simple well-known experiment. 
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Fig. 5. Diagram of a transformer with a divided magnetic conductor

A diagram of the transformer with a divided magnetic conductor is given in Fig. 5. A value of gap Z between the divided parts of the magnetic conductor can be changed or the insulating insertions made of various materials are be inserted into it. If alternating voltage 
[image: image115.wmf]1

U

 is at the input, there will be voltage 
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 at the same number of loops and a lack of losses at the output. A value of the voltage losses can be measured by the value of gap Z or by an insertion of the plates made of various materials into this gap. The results of this experiment are known, but we have given them with the only purpose: to see a regularity of the change of strength of the alternating magnetic and electrical fields (Table 2). 

Table 2. Change of voltage 
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  when a value of the gap in the magnetic conductor and insert material are changed

	Air gap, mm
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, volts
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 , volts

	0
	3.60
	3.10

	10
	3.60
	0.60

	20
	3.60
	0.35

	30
	3.60
	0.22

	50
	3.60
	0.12

	200
	3.60
	0.000

	Thickness of steel plate, mm
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, volts
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 , volts

	3.00
	3.60
	0.30

	5.00
	3.60
	0.18

	7.00
	3.60
	0.12

	Thickness of paper plate, mm
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, volts
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 , volts

	3.00
	3.60
	0.90

	5.00
	3.60
	0.70

	7.00
	3.60
	0.60


A value of secondary voltage has been determined with the help of TDS-2014 Tektronix oscilloscope. 

At the input, alternating voltage 
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  with frequency of 50 Hz generates alternating magnetic filed, which is transferred to the second magnetic conductor via an air gap. Alternating magnetic field of the second magnetic conductor induces secondary alternating voltage 
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U

 in its winding. In this experiment, we are interested in a propagation range of the alternating (wave) magnetic field in space. In accordance with Maxwell’s equations (1)-(4), a varied character of this field requires a propagation of its waves in space, but it fails to take place. It turns out that when the gap is nearly 200 mm, strength of the secondary magnetic field is close to a zero (Table 2). It means that it is not proliferated in space, moreover, at the large distances. 

It appears from this that we have the right to use Maxwell equations for a description and analysis of the electromagnetic phenomena in the windings of the transformers, electromotors, electric generators and other electric devices. But we have no right to use them for an analysis of the process of a propagation of the magnetic wave at large distances, because it is not proliferated in space; it exists only in the vicinity of its sources. 

The experiment being described proves impossibility of Maxwell electromagnetic wave propagation in space. They cannot be the carriers of energy or information in space. This function is attributed to them by an erroneous interpretation of Hertz experiments [3]. Let us consider its essence. In Fig. 6, a diagram of Hertz experiment is shown; on its basis, he made a conclusion concerning displacement current occurrence in the insulators. 

As a source of high alternating voltage, Hertz used Ruhmkorff coil. With its help, he generated sparkles in discharge gap 1 of vibrator. Plates 2 played the role of the capacitor plates. Discharge gap 3 of the resonator was regulated by special micrometric screw. The resonator was arranged near the vibrator in a plane, which was perpendicular to the plane of plates 2 in parallel with a vibrator bar and symmetrically in reference to a plate level.

[image: image126.jpg]



Fig. 6. Diagram of Hertz experiment: 1- discharge gap of the vibrator; 2- plates;
3 - discharge gap of the resonator; 4 – conducting or insulating body

When discharge gap 3 of the resonator was arranged sideways (as it shown in Fig. 6), there were no sparkles in it due to similar conditions for the lower and upper halves of the resonator. If a conducting body was brought to the vibrator plates, it deformed the vibrator filed (according to Hertz); as a result, the resonator was not in a neutral position, and the sparkles appeared in its gap 3. Discharge gap 3 of the resonator should be arranged at the side, from which the conducting body was brought. 

Hertz found that if the conducting body was replaced by the insulated one, the experimental result remained the same. On this basis, he made a conclusion that Maxwell electromagnetic field generates displacement current in the conducting bodies and dielectrics. 

It is strange for us to accept such conclusion made by Hertz, because there remain unclear the questions concerning an influence of the light photons, which are emitted in gap 1 of the vibrator at the time of sparkle formation, and the infrared photons, which are emitted by the plates, on the experimental result. Either of them are reflected from the conducting bodies and dielectrics, are absorbed by the electrons of the resonator wire or form current in it, which forms a sparkle in discharge gap 3.

When gap 3 of the resonator is symmetrical in relation to the ends of the vibrator and the plates, a symmetrical flux of the photons, which are absorbed by the resonator wire, forms a unipolar potential in it, and there is no sparkle. An introduction of the conducting body or an insulating one 4 in an area of the lower part of the resonator only results in the fact that the photons being emitted in discharge gap 1 of the vibrator are reflected from the lateral wall of the introduced conducting body or an insulating one 4 and increase the total flux of the photons to the lower part of the resonator. As a result, the resonator turns into, roughly speaking, a thermal couple, which generates the sparkles being observed by Hertz. 

We have no reasons to rebuke Hertz in falseness of interpretation of this experiment. In his times, maybe it was the only possible interpretation, because the notion of the photon did not exist then. But we have every reason to rebuke all his followers who have done nothing to repeat his experiments at the modern level and to find a correct interpretation of them. 

It appears from this that it is necessary to repeat Hertz experiments using modern facilities. But we’ll be engaged in it. The results of the experiment being carried out by us (Fig. 5) and the results of Hertz experiment analysis (Fig. 6) are enough for us to doubt a capability of light photons to generate displacement current in dielectrics. 

For us, it is interesting to know the details of the experiments with the radio waves, in which information transferred by the photon waves is reflected (Fig. 2). Eighteen such experiments are described in the study guide for schoolchildren: N.M. Shakhmaev, E.M. Kamenetzky. Demonstration experiments in electrodynamics. M. “Prosveshchenie. 1973, 350 pages [11].

An analysis of these experiments shows that the whole spectrum of light photon behaviour in the experiments in optics is reflected in them. It is enough to make a conclusion that the electromagnetic structures alike the light photons, which have already been described by us, are the radio wave carriers.
How is information transferred?

Let us use the information, which is known to us, concerning the electromagnetic structure of the electron in order to try to model in the first approximation a process of an influence of alternating voltage (alternating electric field) on a free electron in the conductor and emission of the photons by it (Fig. 8) [5].

It is known that if current is switched on round a wire, in which it flows from plus to minus, a magnetic field, which is directed counterclockwise, takes place (Fig. 7). Spin of the electron orientated by voltage applied along the wire has the same direction (Figs 7, 8) [13]. 

It is supposed that if the electric current pulses are formed in a conductor, they will generate the magnetic field pulses round the conductor (Fig. 7). In accordance with Maxwell equations, these pulses go to space; when they meet an aerial of the receiver, they transmit the information, which has been coded in them. Let us see whether it is possible or not.
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Fig. 7. Diagram of formation of the magnetic field round the conductor with current

If a wire of the transmitting aerial has a radius of 0.01 m and magnetic field with strength of 0.01 T is generated on its surface, linear specific strength of the magnetic field on the conductor surface is 
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. If a magnetic ring (magnetic ring pulse) moves away from the aerial surface with speed of light, its radius 
[image: image129.wmf]r

will be increased.

Let us imagine that such magnetic field has moved away by one million kilometres from the transmitting aerial and has met an aerial of the receiver. Linear density of the magnetic ring, which crosses the aerial of the receiver, is 
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. It is doubtful that such weak field can excite the electrons of the aerial of the receiver in order to transfer the coded information to them. That’s why we have every reason to disbelieve that the above-mentioned pulses of magnetic field are emitted by the aerial of the transmitter and transfer information in space. 

It is known that environment temperature is formed by the photons with a definite wavelength. The electrons of the atoms and the molecules of everything, which is available in this environment, absorb and emit these photons continuously keeping the necessary temperature. That why it is them that are the carrier of energy and information between all objects of the environment. It is a natural process, due to which all animate and inanimate matters exist in the nature [5]. But as we have already seen, it has been completely ignored in an interpretation of the process of a transfer of energy and information by artificial sources created by a human being. 

We have already shown that photon behaviour being registered in various experiments is described by the mathematical models (5-36), which have nothing to do with Maxwell equations 91-4). There are more than 30 such equations, and they are used for an interpretation of the results of the experiments, in which the photon take part. It appears from this that Maxwell electromagnetic wave (Fig. 1) and the photon waves (Fig. 2) are different electromagnetic formations [5]. 

As we have already shown, the photon is an electromagnetic formation being localized in space, which moves in space with velocity of light. It has such electromagnetic structure (Fig. 4), in which the wavelength and frequency are changed in an interval of 15 orders of magnitude [5].

Maxwell equations describe the electromagnetic waves, which are not localized in space. Strength of the electrical and magnetic fields of these waves is decreased with an increase of a distance from their source. 

As the photons are the electromagnetic formations being localized in space, power of a signal being formed in the aerial of the receiver by them depends only on quantity of the photons in each pulse that have arrived to this aerial (Fig. 2). In this case, density of electromagnetic field of each photon (Fig. 4) remains constant and does not depend on a distance, which it passes from the aerial of the transmitter to the aerial of the receiver. 

Thus, we have every reason to believe that at the moment of an absence of the electric pulse in the conductor (Fig. 7) the magnetic field round it disappears; the pulses of the photons being emitted by the electrons of the conductor at the moment of an influence of the electric pulse on them transmit information into space [5].

Free electrons e, which are orientated under the influence of electric field, as well as the magnetic moment pulses 
[image: image131.wmf]M
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being transferred to the electrons along the wire, are shown in Fig. 8. It can be seen that a direction of a summary magnetic field of all free electrons forms a magnetic field, which is shown in Fig. 8, round the wire. 

It is known that if a wire is made of copper, there are 
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 free electrons in its each cubic centimetre. Each of them emits a photon at the moment of pulse influence. As a result, the photon pulses are formed, which are perpendicular to the wire (Fig. 8). They move with velocity of light transmitting the information, which is coded in them. 
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Fig. 8. Diagram of orientation of free electrons e in the conductor under the influence of an electric pulse and photon emission by them into space

Free electrons e in the wire are positioned under the influence of electric field in such a way that vectors of their spins 
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 and magnetic moments 
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 are directed along the wire from plus to minus (Fig. 8). Magnetic field strength 
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of each electron is connected with its main parameters by dependence [5]
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where 
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 is angular velocity of electron rotation; 
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 is total energy of the electron.

The main thing is that magnetic field strength 
[image: image140.wmf]e

B

 of the electron depends on frequency 
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of its rotation (Fig. 8). If this frequency is changed, magnetic moment 
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 is changed. A magnetic moment change pulse
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 is transferred along the wire; an angular velocity change pulse 
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 is accompanied by photon emission by the electrons perpendicularly to the wire (Fig. 8). Thus, the smallest external influence on the electrons results in a transfer of information by them in two directions: along the wire and perpendicularly to it.

A pulse change of the electric field is transferred to all free electrons being oriented along the wire and is accompanied by an emission of the photons into space. As a result, the longitudinal waves of the electromagnetic pulses are formed along the wire as well as the pulses of the photons being emitted perpendicularly to the wire (Fig. 8). One and the same information is transferred in two directions: along the wire and perpendicularly to it into space.

The wavelengths of the photons being emitted by the atoms of the aerial of the transmitter depend on its temperature. If it is 20(C, the electrons of the aerial emit the photons with the wavelength of [5]
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These are the photons of the infrared band. If the transmitter emits the pulses with the wavelength of, for example, 0.5 m, the wavelength of 
[image: image146.wmf]l

 pulse (Figs 2, 8) will be 
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 times as much than the wavelength of the photons, which form this pulse [5]. 

It should be noted that an idea of an information transfer in space by the photons waves has appeared long ago. But the evidences of this fact are given only in this article. In Fig. 9, a diagram of the information transfer in space and by wire is shown; this diagram is made by Mr. Brian Sallur, director of the West Australian radio observatory. He informed that he arrive to this idea 30 years ago. 
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Fig. 9. Diagram of an information transfer by the photons in space and by the electrons by wire

It is quite natural that in order to describe the photons wave it is unnecessary to introduce strengths of the electrical field and the magnetic ones and nonexistent displacement currents into the equation of such wave. It is enough to write an equation of the sinusoid (if the signal, which is sent by the transmitter, has a form being close to a sinusoid) and to introduce the necessary parameters into its amplitude and argument. Later on, there can be required the additions, which describe a process of reflection or absorption and repeated emission of the sinusoidal photon wave photons by the reflector electrons, which cause nonlinear impedance. The complications can take place, which will result in a necessity to use numerical methods of the solutions of such equations. 

Conclusion

Information and energy are transferred in space by the photon waves, not by Maxwell’s electromagnetic waves.

I should express my acknowledgment to V.A. Kuligin, Doctor of physical and mathematical sciences, for his review of the article and his valuable remarks, which have made it possible to improve its content. 
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