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6. THE FOUNDATIONS OF CORPUSCULAR OPTICS
6.1. Introduction
The reader understands that a detailed description of corpuscular optics is a new book and not only one book. That’s why here we’ll consider only the initial details of the phenomenon of diffraction of the photons, and using it as an example, we’ll show how a new model of the photon explains this phenomenon, and the new formulas describe its qualitative characteristics. Now we’ll see how diffraction of the photons is governed by the process of interaction of their rotational fields, which are formed by their spins. 
6.2. Diffraction of the photons
        Diffraction of the photons produces the patterns, which are similar to the patterns, which take place during the interaction of the waves. That’s why diffraction of the photons is considered to be the main proof of their wave properties [221], [225], [227], [229].

         Energy of the photon, which is determined according to the formula 
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, proves that the photon is a corpuscle. As we have already shown, an analysis of the existing mathematical models, which describe behaviour of the photon, confirms this fact.

           We have already shown that all main mathematical models, which describe behaviour of the photon, are derived analytically from the analysis of motion of its model (Fig. 10). If this model of the photon is close to reality, its behaviour should result in the laws of reflection of the photons and formation of the diffraction patterns. In order to prove it, let us begin from the analysis of polarization processes of the photons and their reflection. 

As the distances between the centres of mass of the electromagnetic fields of the photon are equal to the radii of their rotation, and the radii of electrical fields are twice as little, the electromagnetic model of the photon has a flat form. As it can be seen in Fig. 10, b, an electromagnetic field influence exceeds the limits of the centres of mass; that’s why the total electromagnetic size of the photon is larger than its two radii being equal to the wavelengths. It appears from this that the polarization properties of the photon are more expressed than it appears from a consideration of the radii of electrical field and the magnetic field. Thus, a model of the photon (Fig. 10) is a flat rotating electromagnetic formation with a complicated surface profile. 

As the photon rotates in relation to its axis and moves progressively, such motion is called plane-parallel, and a plane of rotation is called a polarization plane. The photon spin is equal to Planck constant 
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 and is directed lengthwise its rotation axis and perpendicular to its travel direction. A simplified model of the right-circular photon will be such as it is shown in Fig. 14, a; a model of the left-circular photon is shown in Fig. 14, b.
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Fig. 14. Simplified diagrams of the photon models: a) with right-circular polarization and
b) left-circular polarization

Let us pay attention to the main thing: direction of vector 
[image: image4.wmf]h

  is determined in such a way that if we look from its point, rotation should be directed anticlockwise. 

We have already shown that motion of centre of mass of such model is described by equations (98) and (99), and a change of velocity of centre of mass of the photon is described by equation (100).

In order to analyse the photon reflection process, it is necessary to know a regularity of the change of the photon pulse direction. It has the following form [223]:
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where 
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 is angle of slope of net vector of the photon pulse to axis OX; 
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  angle of rotation of centre of mass of one electromagnetic field of the photon in relation of centre of mass of the photon; 
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is angle, which determines quantity of electromagnetic fields of the photon being closed with each other in circular contour. 

The centre of mass of the photon is on the wave crest with 
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 and in the pit of the wave with 
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. As the photon model is an electromagnetic one, it is easily deformed when it meets an obstacle. At the time of reflection, the centre of mass of the photon is mainly on the crest or in the pit of the wave, i.e. with 
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 [8]. For all these cases, the formula (124) gives one result 
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. It means that when the photon is reflected, a cross component of the pulse is absent. It means that a plane of incidence of a beam consisting of the photons as well as a plane of its reflection should coincide independently from orientation of the polarization planes of the photons.

An absence of the cross component of the pulse in all photons being reflected should result in their polarization at the time of reflection. It is natural that in a non-polarized beam the rotation planes of the photons will be parallel to the light beam motion direction and will be oriented arbitrary. Later on, we’ll characterize the photon polarization by the planes of their rotation. Polarization of the photons being reflected was opened by Etien Malus in the year of 1808 [221]. 

In Fig. 15, a diagram of an experiment, which proves polarization of the reflected photon, is given [222]. Light passes through a vessel 5 with water, which is roiled with a drop of milk. If it goes from source 9 without reflection from a screen (Fig. 15, a), light diffusion in all directions is observed in a polarization indicator; vessel 5 plays a role of this indicator. If a light beam (Fig. 15, b), which is reflected at the angle of nearly 
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, passes through the same vessel, light diffusion is observed mainly in horizontal plane 8; if one has a look at the vessel from above, diffused light is very feeble.

Thus, the light beam, which passes through the vessel without a preliminary reflection, is diffused in all directions; it means that the photons in it preserve initial polarization 9, 10. If we direct the same, but reflected beam, it passes through the vessel and is diffused mainly in horizontal plane 8; it is a proof that the beam being reflected is polarized mainly horizontally, i.e. in the plane of incidence 7 (Fig. 15, b), as it is shown on screen 4. This simple experiment is an indirect proof of absence of the cross component of pulse in the reflected photons, which results from the formula (124). It also results from it that despite of the direction of the polarization planes of incident photons the polarization plane of the reflected photons 8 coincide with the incident plane 7.
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Fig. 15. Light polarization in reflection:

1- incident beam; 2 – reflecting plane; 3 – reflected beam; 4- screen; 5 – vessel with roiled water; 6 – beam, which has passed through the vessel; 7 – beam incident plane; 8 – reflected beam polarization plane; 9 – non-polarized beam of a light source; 10 – non-polarized beam, which has passed through the vessel

An interaction of the photon spins is the next fact, which should be taken into account when analysing the photon diffraction processes. In order to understand the essence of this interaction, we should analyse an interaction of the rotation axes (the spins equivalently) of a gyroscope. A rotating top can play a role of the gyroscope.

It is known that if we affect an axis of the top, which rotates very quickly, it will start to circumscribe a conical surface, and the top will have two rotations: one rotation in reference to an axis of its symmetry and another rotation of the top’s axis in reference to a vertical, which is called top’s precession. But a precession rotation of the top does not last long. Its axis of rotation returns into a vertical position very quickly. A process of the top’s axis return from the inclined position to a vertical one is governed by a gyroscopic moment 
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, which is determined according to the formula [101]
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where 
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 is angular velocity of top’s rotation in relation to its axis; 
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 is angular velocity of top’s axis rotation in relation to a vertical (angular velocity of precession); 
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 is moment of top’s inertia in relation to axis of rotation 
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 is angle between vectors 
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Gyroscopic moment is a consequence of reaction of a surface, which is touched by the top’s axis. The main consequence of the phenomenon being described is top’s tendency to have one axis of rotation. It is confirmed by behaviour of a free gyroscope, which forces influencing the axis, are close to zero. That’s why it has only one axis of rotation, which direction in space is not changed with any turn of a body, in which the gyroscope is fastened. 

Let us pay attention to the formula (125). When the gyroscope rotation axis and the precession axis coincide, 
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. As moment of inertia of the gyroscope is equal to 
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, the expression 
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 remains in the gyroscopic moment formula (125). This is a spin of the gyroscope, a vector value.  With the photon, it is equal to Planck constant 
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 ; that’s why the photon has gyroscopic properties, but its axis of rotation has no material basis. Nevertheless, a rotational field is formed in ambient space. Probably a substance, which is called ether, is a carrier of this field. Within the last years, such field is called a torsion field. As this term is not widely used, we think that the notion “rotational field” is more exact as it reflects more precisely everything, which is formed near a rotating body or a particle. The source of formation of such field is a rotation process, which is characterized by a value called a spin.

Planck’s constant executes this function with the photon, the electron and other particles. As the photon spin is perpendicular to its rotation plane and a motion direction, a question arises: in what way will two photons interact with each other if their rotation axes coincide and the spins are aimed in one direction? In this case, their planes of rotation will be parallel, and they will have the same circular polarization.

In the article [224], it is noted that two parallel light beams, which have similar circular polarization and move in sodium vapours at a distance of 0.5 mm from each other, are attracted (Fig. 16, a) and the light beams, which have opposite circular polarization, are pushed away (Fig.16, b). It is noted that force of interaction between them is in a quadratic dependence on a distance. Conventionally, it can be shown in the following way (Fig. 16). 
In 1816, Fresnel wrote about it: “Polarized light waves interact as the forces, which are perpendicular to the beams” [221]. Later on he noted that the beams being polarized in the mutually perpendicular planes do not influence each other in a way, which is observed with the beams being polarized in one direction [221]. It is a very important observation. It clarifies a pattern of interaction of the single photons.
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Fig. 16. Diagram of interaction of the photon beams:
a) with similar circular polarization; b) with opposite circular polarization
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Fig. 17. Diagram of possible change of a photon motion direction with synchronized 
frequency and similar circular polarization

It is clear how two photons with similar circular polarization will behave if their motion paths cross (Fig. 17). If their spins are mutually perpendicular or are close to a perpendicular state, they fail to interact according to Fresnel. If an angle between the directions of spins is acute, there us every reason to think that when they approach each other, their behaviour will be similar to behaviour of a top, which has two axes of rotation. Both the top and the photons will try to make their axes of rotation coaxial, and the spins aimed in one direction (Fig. 17). As the parameters of their rotational fields specify their Plank constants, and they are similar with all photons, they will interact and try to align their axes of rotation. A resulting axis of rotation of the photons will change the directions of their motion (Fig. 17). If before a meeting they move along the paths 1 and 2 where the planes of their polarization are situated, they will begin to move in paths 1’ and 2’ after the interaction of the spins 
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 and will be on the screen in point D, not in points A and B.

It is important to take into consideration that an interaction of the spins of the photons begins when a distance between them is equal to 0.5 mm approximately. If one can imagine a photon, which size is 1 millimetre, the distance where the spins of the photons begin to interact, will be nearly 500 mm. 

Thus, the information stated by us allows to begin an analysis of the phenomena of diffraction and interference of the photons. Now we’ll see that it is one and the same phenomena, and it is unnecessary to assign two notions to it. 

Now we should describe the characteristics of the objects, with which the photons form the diffraction patterns. First of all, let us pay attention to the diffraction patterns being formed by the photons, which pass through the holes. Fig. 18 shows Fraunhofer diffraction on a round hole with the diameter of 6 mm; Fig. 19 shows its diffraction pattern on a rectangular hole [225], [229].
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Fig. 18. Fraunhofer diffraction pattern on a round hole with the diameter of 6 mm
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Fig. 19. Fraunhofer diffraction on a square hole

It is clear that a hole contour geometry plays the main role in the formation if these patterns. If a contour is a circumference, the diffraction pattern consists of the circles and the rings (Fig. 18). If the hole contour has a rectangular form, the diffraction pattern consists of two series of the mutually perpendicular bands (Fig. 19). It appears from this that a contour of the hole plays a decisive role in a formation of the diffraction patterns. That’s why it is necessary to give them in the enlarged scale. In order to simplify the further analysis, let us take a square hole with a side 
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 or a wire with the same diameter. 

As the wavelength of the photons of the light range is changed from 
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, we’ll use a value of 
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 for the approximate calculations later on. Taking into consideration the fact that the photon size is twice as much than its wavelength, we’ll have 
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 . It appears from this that a hole with a diameter of 1 mm is by three orders of magnitude (thousandfold) larger than a size of one photon. 

In order to strengthen a process of interaction of the photon spins, it is necessary to create the conditions when their motion paths cross. It is necessary to know the details of the reflection process of the polarized photons. Dependencies of a reflection factor of the photons with various polarizaton on an air-glass boundary are shown in Fig. 20 [229]. 
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Fig. 20. Dependence of the reflection factor of the photons from the air-glass boundary on the incidence angle 
[image: image47.wmf]q

 with their various polarization:1- the planes of the photon incidence and polarization are perpendicular; 2- non-polarized beam; 3 - the planes of incidence,
 polarization and reflection of the photons coincide [229]
Let us pay attention to the fact that when the planes of incidence, reflection and polarization of the photons coincide, the reflection factor approximates to zero when the angle of incidence is close to 60( (Fig. 20, dependence 3). This angle is called the Brewster angle. Its value depends on an refraction index 
[image: image48.wmf]n
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is equal to 1.4, 1.5, 1.6 or 2.0, the Brewster angle is 54.5(, 56.3(, 58.1( and 63.4(, respectively. We have already described a reason of such behaviour [8]. When the angle of incident is near 60(, the centre of mass of the photon, which begins to contact a reflecting plane  on the wave crest and its velocity is equal to 1.42 C; that’s why it passes though a reflecting plane material or is absorbed by the molecules of this material (Fig. 20, dependence 3). 
A question arises: are all photons polarized after reflection in such a way that a plane of their polarization coincides with the beam incidence plane as it is shown in Fig. 15? Fresnel gave an answer to this question. He found out that the photon, which are polarized in incidence plane and perpendicular to it, do not change a direction of the polarization planes after reflection. If the photon polarization planes are not parallel and are not perpendicular to the incidence plane, a reflection of such photons is accompanied by a turn of their polarization planes in such direction that they all become polarized in the reflection plane, which coincides with the incidence plane [221]. It appears from this that only such photons, the angle 
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 of which between the beam incidence plane and the polarization plane is within the interval of 
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, change a direction of their polarization plane after reflection in an incident beam. The photons, which polarization plane is perpendicular to the incidence plane or coincides with it, are reflected without a change of its polarization plane orientation. Actually, the reflected photons are polarized in two mutually perpendicular planes, one of which coincides with the incidence plane and another is perpendicular to it. It appears from Fresnel’s description that larger part of the photons is polarized in the reflection plane and smaller part is polarized in the plane, which is perpendicular to the reflection plane. Schematically, it can be shown as a diagram (Fig. 21). 
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Fig. 21. Diagram of reflected photon polarization: 1- incident beam; 2- reflected beam;
3 – incidence plane; 4 – reflection plane; 5 – reflecting plane

A wide vertical band in the reflected beam means polarization of larger part of the photons, which coincides with the plane of its reflection 4. A narrow horizontal line means a photon polarization preservation in the plane, which is perpendicular to the reflection plane 4. That’s why in Fig. 15 light is diffused mainly in the horizontal plane corresponding to a vertical position of the reflecting plane 2. 

Thus, if polarization plane of the incident photon (Fig. 21) is perpendicular to the incident plane 3 or is situated in it, plane 5, on which the photon falls, does not change a direction of plane of its polarization. If the polarization plane of an incident photon is not perpendicular to the incident plane 3, the reflecting plane 5 changes its direction in such a way that it becomes parallel to the reflection plane 4. If the angle of incidence is near 60(, only the photons, which are polarized perpendicular to the reflection plane 4, remain on the reflected beam. 

Thus in the reflected beam larger part of the photons is polarized in the reflection plane 4 and smaller part is polarized in the plane, which is perpendicular to the reflection plane. A question arises: why do the photons behave in such a way? An answer was published by us in the year of 1990 [8]. 

If the photon polarization plane is not perpendicular to the incidence plane, the photons begin to contact with the reflecting plane 5 by one (out of six) electromagnetic fields. It simplifies a turn process of their polarization planes. If the angle of incidence is equal or near 60(, velocity of centre of mass of the photon is equal to 1.4 C. It is the main fact of Brewster angle existence [8]. 

When the photon polarization plane is perpendicular to the incidence plane 3, the photons approaches the reflecting plane 5 and contacts it mainly by two electromagnetic fields. It increases contact process stability and hampers a photon polarization plane turn. 

Now it is necessary to memorize the photon polarization checkpoints. The first and the main checkpoint: a photon rotation plane coincides with the polarization plane and the photon motion direction. The second one: a direction of the photon spin 
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 . It is always directed perpendicularly to the photon motion direction, the plane of its rotation and the polarization plane. It appears from this that if a motion path of the photon (light beam) is shown in the diagram, the photon polarization plane is parallel to this path, and spin 
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 is perpendicular to it. When the photons meet, their spins try to form a unified axis of rotation; one can suppose that a process of their addition obeys the vector algebra rules.

In Fig. 22, an approach of two photons 1 and 2 is shown; their paths cross, and an angle between the spin directions is a blunt one. It is natural that rotational fields of the photons, which are characterized by their spins, begin to interact changing the motion path  of both photons in such a way that they will be in point D on the screen, not in points A and B. 

If a motion path of one photon 1 is perpendicular to the screen and the path of the second photon 2 is directed at an angle to it (Fig. 22) and an angle between the spin directions of such photons is a blunt one, a resulting rotation field of both photons will be characterized by vector 
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, which will change a photon travel direction. The first photon will be in point D, not in point A. The destiny of the second one is less definite. It can move in the direction of point D too, but it can move in a reserve direction as well. This matter should be checked with the help of an experiment. 
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Fig. 22. Diagrams of a photon spin interaction

Thus, the paths of two photons 1 and 2 cross, and their spins 
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 are perpendicular to the paths of their travel.  When the photons approach each other, their spins begin to interact and can be added in accordance with the vector algebra rules. As a result, a rotational field with a common spin 
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 is formed (Fig. 22). It changes a travel path of both photons and directs them to point D, not to points A and B of the screen. 

We have already noted that the rotational fields of the photons sense each other at a large distance. It is noted in the article [224] that this distance is equal approximately to 0.5 mm. Fresnel found out this value of the photon interaction beginning [221]. It exceeds the photon’s size 500fold. Taking this peculiarity into account, let us describe a formation of a diffraction pattern outside a wire (Figs 23, 24). Let us note those important observations, which have been made by Fresnel when analysing a diffraction pattern outside the wire. 
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Fig. 23. Diagram of shadow formation by a wire
	[image: image60.jpg]|




Fig. 24. Light diffraction being formed by a wire


If light, which is emanated from one side of the wire, is covered, the inner fringes
 vanish. Consequently, an interaction of the beams, which are emanated from both sides of the wire, is necessary for fringe formation. It appears from this that the fringes are formed as a result of a intersection of the light beams, which are emanated from both sides of the wire, or in other words as a result of an intersection of the photon travel paths. Fresnel was right to think that the fringes from outside of a shadow are formed by an intersection of the beams, which are emanated from a luminous point and from the wire edges, and the fringes inside the shadow are formed by an intersection of the light beams, which are bent near both wire edges. Fresnel considered this fact as a convincing proof of erroneousness of the Newton’s view point concerning corpuscular structure of the light beams [221]. Now we’ll show that Newton was right [226], [228]. Let us analyse an interaction of spins of the photons, which move from a source and are reflected from the wire edges (Fig. 25)
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Fig. 25. Diagram of whitish band formation in the centre of a wire shadow

The photons 1 and 4 go near the wire. The photons 2 and 3 are reflected from the wire edges. Let us pay attention to the fact that in this case we consider those photons, which polarization planes are perpendicular to the plane of incidence. When passing the paths of these photons, their spins will form the common rotational fields, which are characterized by the direction of vectors 
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. As a result, the photon travel paths are perpendicular to vectors 
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 ; that’s why they will move along the paths 1’2’ and 3’4’, which will cross again, and the second interaction of the photon spins will begin; it will change their paths in such a way that all four photons will be in centre C of the geometrical shadow of the wire (Figs 23, 24, 25). 

An analysis of interaction of the photons (of the photon 1, which travels straight, and the photon 2 being reflected from the wire edge (Fig. 25) shows that the common rotation field 
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  being formed by an interaction of their spins 
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 causes a change of a travel path of both photons. Augustin Fresnel wrote about it [221]: “It results from the experiments, which have been conducted by me that the diffraction phenomena cannot be assigned only to the beams, which concern the bodies; that’s’ why it should be supposed that nevertheless many other beams separated from these bodies by visible intervals prove to be turned from their initial direction and take part in fringe formation as well.” The data being described during the analysis of Fig. 25 confirms this observation made by Fresnel. 

Fresnel thought that if light source S (Fig. 26) is arranged at a distance of 
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  from a wire with the diameter 
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, a size of its geometrical shadow on screen NN’, which is at a distance of 
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 from the wire, will be equal to 
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Fig. 26. Diagram to the analysis of the formula for the calculation of a geometrical shadow

Further, he noted that if light, which is emanated from one side of the wire, is covered, the inner fringes vanish. Consequently, an interaction of the beams, which are emanated from both sides of the wire, is necessary for fringe formation. It appears from this that the fringes are formed as a result of a intersection of the light beams, which are emanated from both sides of the wire, or in other words as a result of an intersection of the photon travel paths. Fresnel was right to think that the fringes from outside of a shadow are formed by an intersection of the beams, which are emanated from a luminous point and from the wire edges, and the fringes inside the shadow are formed by an intersection of the light beams, which are bent near both wire edges. Fresnel considered this fact as a convincing proof of erroneousness of the Newton’s view point concerning corpuscular structure of the light beams [221]. Now we’ll show that Newton was right, not Fresnel.

Let us begin from Fresnel’s theory. He thought that when the light waves, which are emanated from a point source, interact with the edges of the wire (Figs 25, 26), the secondary waves are formed; they cross and form the diffraction patterns in the shadow of the wire. For a theoretical proof of this hypothesis, he took the corner points of the wire as the centres and drew from them two circumferences wit the radii, which differed by a half of a light wavelength ___ . 

One cannot stop admiring a delicacy of Fresnel’s observations and a measurement accuracy of the experimental results being obtained by him. But one feels distracted by a lack of many diagrams of the experimental installations as well as the diagrams for a check of the theoretical results. Let us remove this drawback and show a diagram (Fig. 27), out of which a formula for a calculation of the parameters of the inner fringes being formed by the wire has been obtained. 

Light moves from the point light source, and its beams A’ and B’ (Fig. 27) tough the edges A and B of the wire where, according to Fresnel, the secondary waves are formed that travel in the form of the spheres with the radii 
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A common solution of these equations gives the following result
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He disregards a wavelength square, because this value is a very small one, and he gets
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Fig. 27. Diagram to Fresnel’s light diffraction theory analysis

Thus, according to him, the equation (129) gives an opportunity to calculate the coordinate 
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 of point 
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of intersection of the circumferences (Fig. 27). The nest step is made by Fresnel without any explanation. Instead of the sphere radius 
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 he puts in the equation (129) a value 
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It is clear that it should not be done, because point 
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 is not in the plane of the screen 
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. Nevertheless, if we project this point to the screen, its doubles coordinate 
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 will describe more precisely the distances between two fringes being symmetrical in regard to the axis 
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. An incorrect mathematical development of the formula (130) results in a correct calculation of the experimental result. What’s the matter?

Prior to search a reply to this question, let us make sure that the formula (13) gives a result, which is close to the experiment. So as the formula (130) gave a result of the calculation of the distances between dark fringes of various orders of magnitude, Fresnel introduces a coefficient, which assumes the values 
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Fresnel’s experimental data as well as the calculation results according to the formula (131) are given in Table 6. Wire diameter 
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is equal to 1 mm and the light wavelength is 
[image: image97.wmf]m

0000005176

.

0

=

l

 [221]. 

Table 6. Fresnel’s experimental results

	Value  b, m
	Order of fringe
	Theory 

(m)
	Experiment

(m)

	0. 592
	the 2nd
	
[image: image98.wmf]d

b

y

/

3

2

2

l

=

=0.00092
	
[image: image99.wmf]2

2

y

=0.00096

	0.592
	the 3rd
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As it is clear (Table 6), a convergence of the theoretical results with the experimental data is good despite of erroneousness of the development process of the formula (131). The incorrectly developed formula gives a correct result. It means that there is a correct development of this formula, and we should find it. But prior to it, it is necessary to understand all Fresnel’s mistakes.

First of all, a question arises: why does the wave, which goes from point A, outrun a wave, which goes from point B, by a half of the wavelength 
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? Fresnel has no reply to this question. Further, let us pay attention to the fact (Fig. 27) that a cross point of the circumferences (point M) should have a negative coordinate 
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,but in the formula (130) it is positive. It is also an error. Beginning of the initial equations (126) and (127), a check of development of this formula confirms a positive value of the coordinate 
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; it is at variance with the initial data given in Fig. 27. It is not simple to find a cause of this error. That’s why we address to the space-matter-time unity axiom, the main independent judge. 

A light propagation process is a time function; that’s why a solution of this task should be started from a construction of the equations, in which the coordinates of any point of light circumference would be the time functions. For a circumference with the centre in point A, we’ll have (Fig. 27):
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For a circumference with the centre in point B, the equations will be as follows:
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Let us transform the equations (132) in the following way:
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Then let us square the left parts and the rights parts of the equations (134) and add them. As a result, after the transforms we’ll have:
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Let us carry out similar transforms for a set of equations (133). As a result, we’ll get

[image: image113.wmf]2

2

2

2

25

.

0

d

yd

y

r

x

-

-

-

=

.                                     (136)
Let us equal the right parts of the equations (135) and (136); we’ll find
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Now a minus has appeared in the formula (137), which coincides with the formula (128); it corresponds to a position of the point (M) of intersection of the circumferences in Fig. 27. If we disregard addend 
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 as it is small, we’ll get the formula (129); having replaced value 
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 by value 
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, we’ll get the formula (130). If we introduce Fresnel coefficient 
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into this formula and drop out the minus, we’ll have the formula (131) for a calculation of the distances between the dark diffraction fringes in the shadow of the wire. 

Let us pay attention to the fact that there is figure 2 before the coordinate y in the formula (131). It has been transferred from the denominator of the formula (130) to the left part; it means that 2y is a distance between two fringes being symmetrical to the axis OX. The diagram in Fig. 27 gives us no right for such interpretation, because the circumferences (132) and (133) have one crossing point in an area of the screen 
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, which is situated below the axis OX, and the formula (137) confirms it. 

Thus, a random substitution of value 
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 by value 
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, a presence of only one crossing point of circumferences (132) and 9133) in the screen area as well as an absence on the minus in the formula (131) deprive us of the right to use it for an interpretation of the result of the experiment, according to which the diffraction patterns behind the wire is a result of an addition of the light waves, 

A good convergence of the theoretical results with the calculations according to the formula (131) deprives us of the right to deny its connection with the actually described phenomenon. It means that the formula (131) should have another mathematical derivation. Our next task is to find it. For this purpose, let us transform the formula (131) in the following way
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It appears from this formula that 
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 and 
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 and 
[image: image126.wmf]y

2

 are the legs of the similar rectangular triangles (Fig. 28). 

[image: image127.png]2u,





Fig. 28. Diagram to Fresnel’s experiment analysis

The diagram in Fig. 28, a shows that the angle
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is constant when values 
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 and и 
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 are constant. It means that the numerator 
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 and the denominator  in the formula (138) are changed in proportion in such a way that their ratio remains constant (Fig. 29). 

Thus, the numerator 
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and the denominator 
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  in the formula (138) are changed in proportion in such a way that their ratio remains constant for all fringes of the diffraction pattern behind the wire. The values 
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 show where the shadow is situated on the screen NN’. There are light fringes between them. Thus, the formula (130) has nothing to do with the light wave propagation. A regularity of the photons distribution on the screen is determined by their interaction in point C (Fig. 28). 
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Fig. 29. Diagram to the analysis of the regularity of change of the right part of the
formula (131)
It appears from the photon theory that the space interval, which is equal to the wavelength 
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, corresponds to a position of the centre of mass of the photon in the wave pit. Consequently, when the value 
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 is integral, the centre of mass of the photon is in the wave pit. Fresnel’s coefficient 
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contains odd quantity of the waves. It means that if the centres of mass of the photons are in the wave pits during interaction, their paths are changes, and they fail to come to the screen area where the shadows are formed. It remains unclear why such positions correspond to odd values of Fresnel’s coefficient. 

In Table 7, Fresnel’s experimental results are given and a calculation of tangent of angle 
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 is presented; according to tangent’s value, one can adjudicate on a small dimension of an angle, at which the photons move to the screen after they have touched the edges of the wire. 

Table 7 
	Value  b, m
	Order of fringe 
	Formulas for calculation 
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	0.592
	the 2nd
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	3.633
	the 1st
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As the angle 
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in the formula (138) is very small, two trigonometric functions sin 
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and 
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 can be used in a derivation of the formulas. That’s why it is necessary to know the limits of change of this angle when such substitution is possible (Table 8). 
Table 8

	Angle 
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	0.0
	0.0000
	0.0000
	0.0000

	1.0
	0.0175
	0.0175
	0.0000

	2.0
	0.0349
	0.0349
	0.0000

	3.0
	0.0524
	0.0523
	0.0001

	4.0
	0.0699
	0.0698
	0.0001

	5.0
	0.0875
	0.0872
	0.0003

	6.0
	0.1051
	0.1045
	0.0006

	7.0
	0.1228
	0.1219
	0.0009

	8.0
	0.1405
	0.1392
	0.0013

	9.0
	0.1584
	0.1564
	0.0020

	10.0
	0.1763
	0.1736
	0.0027


If we compare Tables 7 and 8, we’ll see that in the experiments given in Table 8 the largest angle 
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 is nearly 1(. All other angles are less than this value. Consequently, there is a possibility to use the functions 
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  instead of 
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sin

. It is necessary, because in the experimental investigations of light wave diffraction the geometrical dimensions along the propagation of the light beam and perpendicular to it, i.e. the rectangular triangle legs as it is shown in Figs 28 and 29. Then a diagram shown in Figs 28 and 29 will correspond to the formula (138). 

It is a pity that Fresnel failed to publish a diagram for a derivation of the formula (139), with the help of which he calculated the parameters of the outside diffraction pattern. It makes it difficult to check correctness of interpretation of the result, which is given by it. 
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Dear reader, we have come short of time to find a diagram, out of which this formula has been derived. Indeed, it gives a result, which coincides with the experiment. But an absence of the derivation process of this formula deprives us of the possibility to check its correspondence to the wave properties of light. 

We have already given a qualitative explanation of the corpuscular properties of light in the interaction of spins of the photons reflected from the edges of the wire and moving from the point source. That’s why we leave this section unfinished hoping that we’ll return to it in the future. But the given information is enough to prove the corpuscular properties of light and to give other investigators an opportunity to continue a search. 

7. SOME ISSUES OF ASTROPHYSICS

7.1. Analysis of Space Contortion and  Black Hole Formation

          Newton’s law of gravitation (the year of 1687) encouraged the development of the astronomical ideas [190], [114], [126], [166]. First Michell (the year of 1783), then Laplace (the year of 1786) predicted the possibility of existence of the stars with a strong enough gravitational field that can retard the light photons, that’s why such stars become invisible [91]. Later, they were called the black holes [89]. 

         In 1916, Karl Schwarzschild, the German astronomer and physicist, offers a formula (130) for the calculation of the gravitational radius 
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R

 of the black hole, which originates from the law of classical mechanics [91]. Since then this formula has been used in the astronomic calculations, and the gravitational radius is called Schwarzschild’s radius:
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 is gravitational constant, 
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 is mass of the star; 
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 is velocity of light.

       It is known that as the photon wave length is reduced (from the infrared to gamma range), its energy is increased by a factor of 
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. The possibility of the photon to overcome the gravitational force is increased in the same degree, but it is not taken into account in the formula (130). We have every reason to believe that a mistake has been made when the formula has been derived. What is its kernel? 

        The formula (140) has been derived in the following way. The mathematical relation of the law of gravitation was been taken as a basis [109], [114]:
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here: 
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F

 is gravitational force; 
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 is the photon mass; 
[image: image165.wmf]R

 is the distance between the centres of the masses of the bodies, which form the gravitation.

         In order to find the gravitational radius 
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 of a star, by which its gravitational field retards light, it is necessary to find an equation between the gravitational force 
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 and the force 
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, which moves the photon. But it is not simple to do it when there is no information concerning the electromagnetic structure of the photon. That’s why the idea of the equality between the energy of the photon 
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 performs the work at a distance, which is equal to the gravitational radius 
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         The bond between the energy of the photon 
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,  its wave length 
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, oscillation frequency 
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 and velocity 
[image: image177.wmf]C

 is determined by the dependencies [8], [18], [26]:
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where 
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         Then it has been assumed that the photon will move in the gravitational field of the star with velocity 
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, that’s why its kinetic energy should be determined by the relation 
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             It means that the gravitational field of the star will retard the photon when its potential energy (142) and kinetic energy of the photon (144) are equal, i.e.:
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         We get the formula (140) for the calculation of the gravitational radius, which has been suggested by K. Schwarzschild
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      The investigations carried out by us show that velocity of the centre of mass of the photon is changed in the interval of its wave length in such a way that its mean remain constant, and is equal to velocity of light. We can determine the force 
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F

, which moves the photon, in the first approximation by means of division of its energy by the wave length [109], [114].
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            If we equate the gravitational force (141) and the force moving the photon (147), we’ll have:

[image: image190.wmf].

2

2

l

mC

R

M

m

G

g

=

×

×

                                                  (148)

Hereof, we have
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It appears from this that in order to determine a gravitational radius of the black hole it is necessary to use equality between gravitational force and a force moving a photon, not equality of energies. The force (147) moving the photons can be written in the following way

          It means that in order to determine the gravitational radius of the black hole, it is necessary to use the equality between the gravitational force and the force, which moves the photon, but not the equality of energies. Photon moving force (147) can be written in the following way
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where 
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 is coefficient, which value depends on acceleration used during calculation. 

        For maximal overall acceleration (121) 
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. As the value of the above-mentioned coefficient exerts insignificant influence on the value of acceleration of the centre of mass of the photon, let us accept 
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         If force (150)  
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, which moves the photon, is equal to gravitational force (149) 
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, so  used equation (148), we have the gravitational radius
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         Thus, we have got the formula for the calculation of the gravitational radius of the black hole, which takes into consideration the wave-length of the electromagnetic radiation.

         Then the force 
[image: image203.wmf]F

F

, which moves the light photon with the wavelength 
[image: image204.wmf]m

6

10

65

.

0

-

×

=

l

 with velocity 
[image: image205.wmf]s

m

/

10

998

.

2

8

×

, will be [125]:


[image: image206.wmf]
[image: image207.wmf]N

C

h

h

F

F

,

10

79

.

2

)

10

65

.

0

(

10

998

.

2

10

26

.

6

2

2

2

12

2

6

8

34

2

-

-

-

×

=

×

×

×

×

×

=

×

×

=

×

×

=

p

l

p

l

n

p

                 (152)              

        Assuming that mass  of the Sun is 
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and designating mass of the photon via 
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, we’ll determine force 
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of gravitation of the Sun, which influences the passing photon, according to the formula  [109], [115]:
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          When the photon passes the Sun, tangent of the angle of deviation of the photon from the straight-line motion will be equal to
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 (Fig. 30).
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Fig. 30. Diagram for the analysis of a photon path distortion by the gravitational field of the Sun: 1- the Sun, 2- the Earth, 3 – a star

          If the photon with  the wavelength of 
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 passes the Sun along the straight line, which is parallel to the line connecting the centers of masses of the Sun and the Earth, the value of its deviation 
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 from the straight-line motion in the vicinity of the Earth will be [101], [115]:
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         where 
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  is the distance from the Earth to the Sun.

        At present time, science has no devices, which can register the value
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       Now gravitational radius 
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 of the Sun, by which it becomes a black hole, is determined according to the formula (140), which does not take into account the wave-length of the photon [109], [115]:
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         Let us determine gravitational radii of the Sun for the infrared, light and gamma photons with the following wave lengths, respectively: 
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 by means of equation (151). 
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          Under the usual conditions, density  ( of the substance of the Sun is 
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[89]. After compression, density of the substance of the Sun will depend on the gravitational radius, which is determined according to the formulas (159), (160), (161) and (162), respectively:
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          Let us remind that density of nuclei of the atoms is determined by the value 
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          It is clear that if the Sun is compressed to the gravitational radius 
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 (156), its gravitational field will retard only the radiation of the far infrared range of the spectrum. Electromagnetic radiation with smaller wave-length will penetrate easily. In order to retard the photons of all frequencies, the gravitational radius of the Sun should be 
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 (158); it is hardly possible, because in this case density of the substance of the Sun should be by  
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 greater than density of nuclei of the atoms [109], [115].

        Thus, an error in the determination of the gravitational radius of the black hole according to the formula (140), which does not take into account the wave length of the electromagnetic radiation, is 108, but the astronomers do not know it yet [109], [115].

        If the objects with such powerful gravitation, which retards electromagnetic radiation, exist in the nature, not all of them can be black. Their colours should be changed in compliance with the change of the colours of the photons, which cannot be retarded by these objects. The photons from the infrared range of the spectrum will be the first to be retarded; as the gravitational radius is reduced, the photons of the light, ultraviolet, roentgen and gamma ranges will be retarded. The hole becomes the black one only in such a case when the gravitational radius corresponds to the gamma photon with the minimal wave length.

7.2. Analysis of  Michaelson-Morly Experiment

         The Russian scientist V.A. Atsyukovsky analysed rigorously the experimental data of the basis of Einstein’s theories of relativity and came to the following conclusion: “Analysis of the results of the experiments carried out by various investigators in order to check the provision of STR and GTR have proved that there are no experiments, in which positive and unambiguously interpreted results have been obtained confirming provisions and conclusions of theories of relativity of A. Einstein” [1].

          This conclusion covers the most famous experiment: Michaelson-Morly experiment. Please, pay attention to the fact that Michaelson-Morly interferometer was stationary in relation to the Earth; it was light that moved. The authors thought that they would be lucky enough to register the influence of the Earth traverse speed  
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 in relation to the Sun on light fringe deviation. The calculation was carried out according to the formula [70]
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             Anticipated bias 0.04 of a fringe was not registered. Somehow, the authors did not try to find the reason of disaccords between the theory and the experiment. Let us do it instead of them. 

             First of all, the photons have mass. It means that their behaviour in the gravity force field should not differ in this field from behaviour of other bodies, which have mass, for example, from behaviour of a flying plane. Why did the idea fail to strike them concerning the check the influence of the Earth rotation rate in relation to the Sun on a plane’s flight? Both the plane and the photon have mass, that’s why there should be no difference  in influence of their traverse speed in relation to the Sun in the field of the Earth gravity force on their behaviour. Such influence on the plane is so small that the devices fail to register it. The Earth rotation rate in relation to its axis influences the plane’s flight. This rate should exert the same influence on motion of light in the field of the Earth gravity force. In this case, we should substitute not the Earth traverse speed in relation to the Sun (
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 in the above-mentioned formula, but the Earth surface speed (
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) formed by its rotation in relation to its axis. Then the anticipated bias of fringe in Michaelson-Morly experiment will be not 0.04, but significantly less: 0.00002. No wonder that Michaelson-Morly device showed lack of fringe bias. Now we know the reason: it has no indispensable sensitivity (accuracy) [70]. 
Nevertheless, the Nobel committee awarded A. Michelson the Nobel Prize “For creation of the precision optical instruments and conduction of the spectroscopic and metrological investigations with their help” in the year of 1907. We should add that an erroneous interpretation of Michelson’s experiment served as an experimental base of the erroneous Einstein’s relativity theories. 

          What will happen if an experiment is carried out, in which a source of light and a device registering the fringe bias move (rotate) in the Earth gravitational field? In this case, the readings of the devices are compared when there is no rotation of the whole installation and during its rotation. It is clear that if there is no rotation of the installation, the principle of measurements will not differ from the principle of measurements in Michaelson-Morly experiment, and the device will show no fringe bias. When the installation begins its rotation in the Earth gravitational field, the bias of the above-mentioned fringe should take place at once. It is explained by the fact that when light travels from the source to the receiver, the latter’s position is changed in the Earth gravitational field in relation to the source, and the device should register bias of the above-mentioned fringe. 

         Let us emphasize once again: the position of the source and the signal receiver  in Michaelson-Morly experiment is not changed in relation to each other in the Earth gravitational field, and it is changed in the example described by us. This is the main difference of the above-mentioned experiments. The elementary logic being described is proved by Sagnayk’s experiment. The results of his experiment contradict to the readings of Michaelson-Morly interferometer, and this fact is ignored by the relativists. It proves the fact that they are not interested in scientific truth [70]. 

         We have given strong reasons of erroneousness of Einstein’s theories of relativity. That’s why one is tempted to ask the question: how should we accept the fact that his theories of relativity serve as a foundation of all achievements of physics in the 20th  century as the relativists think? It is very simple! All these achievements are the results of the efforts of the physics-experimenters who have carried out the experiments in the order not to check physical theories, but to get a result, which could be used for military purposes or in competition on purpose to work up a sales market for their products. 

          The theoreticians tried to find the explanation for these achievements and to substantiate them somehow, but these explanations proved to be proximate and superficial. The stereotype of thinking formed by erroneous Einstein’s theories and inexplicable insistence of his adherents in protection of these theories was a main retardation  in explanation of the deep principles of matter and creation. 

             History of science remembers no case when the scientific ideas of any great scientist of the past, for example, of I. Newton have been defended with the same fury as Einstein’s ideas of relativity are defended. Albert Einstein was much more critical to his scientific results than his adherents. Let us cite his opinion once more: “It seems to them that I look at the results of my life with a halcyon satisfaction. But everything is to the contrary if examined closely. There exists no concept, in relation to which I am sure that it will remain inviolable, and I am not convinced that I am on the right track.” (F. Hernek. Albert Einstein. M., 1966, page 16). These words do credit for their author. History of science knows many “irrefutable ideas”, which have proved to be erroneous during further development of science.

7.3. Doppler Effect

7.3.1 General

            Doppler effect in electromagnetic phenomena has been often used in order to prove expansion of the Universe [124], [174]. Availability of the model of the photon and the laws of its motion allows us to check correctness of interpretation of infrared and ultraviolet biases of the spectral lines formed by emission of the stars of the Universe. 

            It is known that the explanation of the bias of the spectral lines in modern physics is based on Doppler effect, which is manifested and registered easily during acoustic wave propagation. 

          An electromagnetic wave (Fig. 8) is formed by the photon flux. The distance between the pulses of modulated wave is equal to the length 
[image: image243.wmf]l

 of the electromagnetic wave.

         It can be easily seen that during electromagnetic wave propagation Doppler effect (Fig. 8) is similar to acoustic wave propagation. The change of electromagnetic emission  (Fig. 8) depends of velocities and directions of motion both of the source and the receiver of such emission. For example, if the directions of motion of the source or the reflector of such wave coincide with the direction of motion of the wave itself, its frequency is increased. Each photon, which forms such wave, acts in a different way [201].
In order to understand these distinctions, let us introduce the notions: the Doppler wave effect and the Doppler photon effect. The first effect takes place when the photon waves move (Fig. 8); the second one takes place when the single photons move (Fig. 10). A shift of the spectral lines of the atoms is a result of the Doppler photon effect. 

          It appears from the analysis of motion of the model of the photon (Fig. 10) that the process of its creation is a transient phenomenon. The essence of Doppler effect is in the fact that the electrons of the source emit the photons with smaller or larger energy. The change of durability of the transient phenomenon stipulated by various directions of the photon emission in relation to the direction of motion of the source is the most probable cause of it. 

           The longer the photon creation process, which we call the transient phenomenon, the larger mass (energy) will be given to the electron by the photon, and the wavelength of such photon will be displaced into infrared range. That’s why it is necessary to find the answer to a fundamental question: does emission source velocity in relation to space influence durability of the transient phenomenon, i.e. the photon creation process? If so, durability of the transient phenomenon should depend on the direction of the start of the photon in relation to emission source motion direction. 
             As the transient phenomenon takes place actually in the electromagnetic field of the electron of the emission source, there is every reason to believe that the photon mass can be changed during this transient phenomenon. 

          It appears from the analysis of kinematics of the  photon model motion (Figs 9, 10, 12) that the increase of its velocity from any initial value to value C always takes place with acceleration, which is generated by the process of interaction between its electromagnetic fields. That’s why we should get mathematical models describing to the first approximation  the process of the start of the photon from a resting source and a moving source, due to which the spectra are displaced [18], [174]. There are two interpretations of this effect: the relativistic interpretation and the classical one [18], [178]. 
7.3.2. The Relativistic Interpretation of the Doppler Effect

          The relativistic interpretation is based on the second Einstein’s postulate: Any ray of light moves in the stationary system of co-ordinates with the determined velocity, whether the ray be emitted by a stationary or a moving body[165]. The Lorentz transformations originate from this wording of the postulate (2) and (3).

           It is clear from Fig. 2  that 
[image: image244.wmf]Ct

x

=

 and  
[image: image245.wmf]'

'

Ct

x

=

. If we insert these values in the formula (2) or (3), we’ll find [18]

[image: image246.wmf]V

C

V

C

t

t

+

-

×

=

'

                                                      (164)

or


[image: image247.wmf]V

C

V

C

-

+

×

=

n

n

'

 ,                                                      (165)

        where 
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 are frequencies of electromagnetic emission in the moving and stationary reference systems,  respectively (Fig. 1, 2).
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            This is the relativistic mathematical model of the calculation of the Doppler effect. As  
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, it results from the ratios (165) that emission frequency 
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 of the moving source is greater than radiation frequency 
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 of stationary source, i.e. the mathematical models (165) and (166) describe only ultraviolet shift of the spectra.

              If we write the ratio (166) in the following form
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it will show to what extent frequency 
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 of the photon emitted from the stationary source (Fig. 1 and 2) is less than frequency   
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 of the photon emitted by the moving source, and it will not characterize the infrared shift of the spectra. As in formulas (165), (166) and (167) 
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, they describe the ultraviolet shift of the spectra, and we have no right to use the mathematical model (167) for the calculation of the infrared shift of the spectra [178]. 

              Let us prescribe several values 
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  for them (Table 9).

Table 9. Relativistic results of calculation of the Doppler effect
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0.00001

0.0001

0.001
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                1.10554
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         0.9998999
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            The results of  Table 9 show unambiguously that frequency 
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 of the emitted photon is increased with the increase of velocity 
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 of movement of the reference system (for example, of a star). It means that an ultraviolet shift of the spectral lines is increased. Physical sense being present in mathematical symbols 
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  deprives us of the right to give another interpretation of the mathematical models (165),  (166) and (167). 
In Table 9, the value 
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 (167) characterized not an infrared shift of the spectral lines, but a ratio of frequency 
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 of the photon, which is emitted by a residing source to frequency of the photon, which is emitted by a moving source. 

              Thus, we have got an unambiguous answer: the relativistic mathematical models (166) and (167) describe only ultraviolet shift of the spectra, and they are not connected with their infrared shift. 

              In science, the Lorentz transformations (2) and (3) have been used for the calculation of the so called relativistic effects for about a hundred years. Now we get to know that they give the possibility to calculate the relativistic effects only for the ultraviolet shift of the spectra and provide no information concerning the relativistic effects by the infrared shift of the spectra. It means that the Lorentz transformations misrepresent the reality.
          It results from the above mentioned facts that within nearly a hundred years the Lorentz transformations play the role of a theoretical virus in exact sciences, and the scientific community cannot get rid of it. Now we have a powerful means to struggle against this virus: the space-matter-time unity axiom. That’s why there is a hope for convalescence of scientific cognition. 

7.3.3. Classical Interpretation of photon’s  Doppler Effect

          The photon creation process analysis carried out by us [18], [75] has shown that it is a transient phenomenon, during which the photon moves with acceleration. It appears from this that the transient phenomenon duration depends on the direction of the emitter and the nascent photon [18], [75]. It gives us the reason to adjust the wording of the second Einstein’s postulate and to formulate it in the following way: Velocity of the photons emitted by a stationary source or a moving one is constant in relation to space and does not depend on the traffic direction of the source and the value of its velocity [18].
          Thus, velocity of the photons is constant in relation to space. The photon creation is a transient phenomenon, during which it moves with acceleration 
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 and achieves velocity 
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 in relation to space and moves further with the same velocity [18], [75]. 

          It appears from this that the photon creation process duration depends on the direction of its velocity and velocity of the source [18].       

       If the source is stationary (
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          From (168), we have
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            The photon creation process analysis has shown that this process takes place in the wavelength interval [18], that’s why when the source is stationary  (
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Fig. 31. Diagram of addition of velocities of source 
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 and photon 
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 is an observer, 
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 is a source

            When the directions of movement of the source and the nascent photon (Fig. 31, b) coincide, it means that
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            If we insert acceleration 
[image: image285.wmf]a

 from (169), we’ll find
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        An important corollary originates from the mathematical model (172): if the direction of movement of the emitter and the nascent photon coincide (Fig. 31, b), time 
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 of transient process is reduced with the increase of traverse velocity 
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        If we proceed to frequencies of the emitted photon, we have
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            As  
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        The mathematical model (173)  shows the increase of frequency of the photon v’ when its velocity and velocity of the source  coincide (Fig. 31, b). Thus, when the directions of velocities of the source and the nascent photon coincide, an ultraviolet shift of the spectra is observed.

            If the directions of the source and the nascent photon are opposite (Fig. 31, c), it means that  frequency 
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 of the photon being emitted is reduced, and the infrared displacement of the spectra should be observed.
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              If we take into consideration the ratio (169), we’ll have
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              It appears from this that if travel directions of  the source and the nascent photon are opposite (Fig. 31, c),  time 
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 of transient process is increased with the increase of traverse velocity 
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               It results from formula (177) that if travel directions of the source and the nascent photon are opposite (Fig. 31, c), frequency 
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of the emitted photon is reduced, and the infrared shift of the spectra can be observed. 

             The independence of the shift of the spectra from the direction and velocity of movement of the observer is the main conclusion from the analysis of the classical mathematical models (173) and (177).

              Taking into account that  
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                Now let us write the results of the calculation according to the formulas (166), (174) and (178) in Table 10.
              The analysis of Table 10 shows that the classical mathematical model (174) describes ultraviolet shift of the spectra when 
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Table 10. Results of calculation of the Doppler Effect
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        Now we have an opportunity to explain Doppler effect, which is registered during photon emission, by various durability of transient process of photon creation.

       The process of separation of the photon from the electron is not a simultaneous one. The bond between them is preserved for some time. Photon mass, which it takes with it separating from the electron, depends of duration of preservation of this bond. It is clear from the ratio (172) that if 
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. It means that the start of the photon in the direction of motion of a source, which moves in relation to space with velocity 
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, is impossible (Fig. 31,b). In this case, no photon will be emitted by the electron. 

          When travel direction of the emitted photon coincides with the direction of motion of the source (Fig. 31, b), duration (172) of the transient process is reduced as compared with the duration of the transient process at the start from the resting source (168). Wavelength and frequency of such photon are shifted to the ultraviolet range of the spectrum. 

          When the photon starts in the direction opposite to the motion of the source (s. Fig. 31, c), duration of the transient process is increased as it is clear from ratio (176), and we have every reason to suppose that in this case in the process of loss of the bond with the electron the photon will give more electromagnetic mass and will arrive to the receiver E with the wavelength and frequency shifted to the infrared range. 

           The same phenomenon takes place when space rockets are launched. When a rocket starts to the east, its velocity coincides with the Earth rotation direction, and it will require less time and less fuel for insertion as compared with the start with the direction to the west. 

        When the direction of velocities of the source and the photon coincide, duration of the transient process (172) is smaller; if there is no coincidence, duration is larger (176) when the photon emission source is at rest . In the first case (Fig. 31, b), the photon loses less energy (mass) at its creation, and it will arrive to us with energy shifted into the ultraviolet range; in the second case (Fig. 31, c) it loses more mass, and it will arrive to the receiver with smaller energy (mass) shifted into the infrared range. 

          A question arises: how does the photon give a part of its electromagnetic mass to the electromagnetic field of the electron of the source? 
We have approached a detailed description of this process; meanwhile, we should note the following. The north poles and the south ones of the fields of the photon alternate on its external contour. If the photon in the moment of its creation or reflection by one of its magnetic fields interacts with similar field of the electron emitting it, a bond will be established via the magnetic lines of force at the opposite polarities between these fields. 

          Thus, the electron of the atom of the emission source with its field will try to hold the photon with the help of magnetic lines of force, via which mass of electromagnetic field (to be more exact, the field itself) of the photon will flow to the electron of the atom of the emission source. The slower the photon withdraws, the greater mass will be lost by it. It seems that other particles are characterized by this process of energy transfer as well. As during this process “mass” is pumped quasi from one particle into another having no opportunity to become a photon of energy (s. Fig. 10), this part of energy is not registered in the experiment [75]. 

             The revealed corpuscular nature of the photon gives every reason to return to a ballistic hypothesis based on Newton’s concepts concerning light as a flow of material corpuscles [146], [172]. But this hypothesis acquires a considerable limitation. Here is its essence. 

            If a stationary reference system is connected with space vacuum and if motion of the source emitting the photons is considered in this system, velocity of emitted photons in relation to the reference system chosen in such a way will be one and the same all the time and equal to 
[image: image311.wmf]C

despite of the direction of motion and emission source velocity. This result is stipulated by the fact that persistence of photon motion velocity is generated by the electromagnetic processes, which take place in its electromagnetic structure. 

           Figuratively, the essence of the photon emission process can be compared with the shots from a gun of such shells that despite of initial velocity, with which they leave the barrel, could gain one and the same velocity in relation to the stationary reference system connected with space. The peculiarity of the photon ballistic hypothesis originates from this fact: the lack of the phenomenon of the Galilean addition of velocities of the source and the photon being emitted. When the photon is emitted, it always gains one and the same velocity itself in relation to space, which is equal to 
[image: image312.wmf]C

. But the Galilean addition of velocities is preserved completely when the photon meets the receiver, but it exerts no influence on energy state of the photon itself. 

          Certainly, the formulas (174) and (178) are purely kinematics ones, that’s why they express the kinematics process of photon emission approximately. As the electrodynamics of the photon emission process has not been worked out yet, let us use the mathematical models, which describe energy indices of the photons. In this case, the details of the process of their emission remain concealed, but the main index (frequency of the emitted photon) is calculated more precisely than during the use of the kinematics mathematical models (174) and (178).   

     As it is clear from Table 10,  the contradictions between the calculations according to a classical formula (174) and a relativistic formula (166) are increased with the increase of   
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. There exist the experimental evidences that within the increase 
[image: image314.wmf]b

 the relativistic formula (166) expresses reality more exactly [178]. As the relativists think, it serves as a solid argument of authenticity of the Special Theory of Relativity. Let us give a classical formula, which gives the same result, but it calculates not only the ultra-violet shift of the spectra, but the infrared one as well. 

          We have already shown that total energy of the photon is equal to the sum of energies of its translational motion 
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 and rotational motion 
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 and that this amount depends on the value of speed 
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 and direction of radiation source motion 
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. If the angle between the direction of velocity vector of source motion 
[image: image319.wmf]V

 and the direction of velocity vector of the photon being emitted (Fig. 32) is equal 
[image: image320.wmf]a

 , total energy of the emitted photon will be written in the following way [194].
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Fig. 32. Diagram of addition of velocities of the source 
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and the photon 
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       If we take into account that   
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 , we’ll find after conversion of the equation (179)
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        If travel directions of the source and the photon being emitted coincide, it means that  
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          When travel directions of the source and the photon being emitted are counter, it means that 
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           In Table 11, the calculation results are given according to the classical formulas (181) and (182) and relativistic formulas (166) and (167). Analysis of this table shows that the classical formula (181) gives the result, which is close to the result of the relativistic formula (166), and a classical formula (182) gives a result, for which there is no relativistic formula.

             Relativists use the formula (167) for the calculation of the infrared shift of the spectra having no mathematical right for it. Such right and such accuracy are given by the classical mathematical formula (182) (Table 11).

Table 11.  Calculation results of Doppler Effect
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	0.000001

0.00001

0.0001

0.001

0.01

0.1
	1.0000010

1.0000100

1.0001000

1.0010000

1.0100500

1.1050000
	0.9999990

0.9999900

0.9999000

0.9990005

0.9900500

0.9050000
	1.0000009

1.0000099

1.0000999

1.0010004

1.0100504

1.1055400
	0.9999989

0.9999899
0.9998999

0.9990004

0.9900494

0.9045340


          The results of the simultaneous registration of the usual spectral lines of the hydrogen atom received from the space object SS433 and the spectral lines shifted to the ultraviolet and infrared field of the spectrum can serve as a classical experimental fact, which confirms equity of mathematical models (181) and (182) [179]. It proves the fact that the main part of the space object SS433 is stationary in relation to space, and two other parts move in relation to space. The part, which generates the ultraviolet shift, moves to the Earth, and the part, which generates the infrared shift at that time, moves from the Earth. Periodicity of the change of values of these shifts is registered.
7.4. Is the Universe Expanded?

          At present, the infrared shift of the spectral lines formed by the starts of the galaxies is the main evidence of expansion of the Universe. The question concerning the influence of direction and velocity of the emission receiver on the value of this shift remains undetermined.

          Thus, the photon start process does not influence on its final velocity in relation to space, and its duration (172), (176) depends on the direction of motion of the emission source and the photon in relation to space. 

          The given analysis of Doppler effect taking into consideration the photon model (Fig. 10) shows independence of any shift of the spectral lines from the direction of motion and velocity of emission receiver. The value and the direction of the shift (into infrared or ultraviolet range of the spectrum) depend on the direction of motion of the emission source and the emission itself. If these directions coincide, only the ultraviolet shift of the spectral lines should be observed; if these directions are opposite, only the infrared shift is observed. This regularity shows that availability of the infrared shift of the spectral lines is not enough for unambiguous conclusion concerning the expansion of the Universe. 

           As the Earth moves in relation to space, it should be taken into account during the analysis of the connection of the shift of the spectral lines with the expansion of the Universe (Fig. 33). 

            For example, if the vectors of  velocities of the Earth and the star are directed along one line in one and the same side, the value of the shift of a spectral line will point to the fact of motion of the star in relation to space, but not in relation to the Earth. In this case if the Earth follows the star with velocity in relation to space greater than velocity of the star, these celestial bodies will approach each other. But due to the fact that the time of the start of the photon from the star in direction to the Earth is increased (176) (as compared with 
[image: image337.wmf]0
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), we’ll register the infrared shift of the spectral lines (182). It means that the distance between the star and the Earth is reduced at the infrared shift of the spectra (Fig. 33). 
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Fig. 33. Diagram to the analysis of expansion of the Universe: 
[image: image339.wmf]AB

 is a radial direction of the expansion of the Universe; 
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, 
[image: image341.wmf]E

 and 
[image: image342.wmf]S

 are the galaxies situated on the radial direction of expansion of the Universe;  
[image: image343.wmf]E

 is our galaxy

           If the star follows the Earth with greater velocity than the Earth, in this case the celestial bodies will approach each other, but the time of the start (172) of the photon in the direction to the Earth will be less than at 
[image: image344.wmf]0
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, and we’ll register the ultraviolet shift (181). Thus, in both cases the star and the Earth approached each other, but the shift of the spectral lines were opposite. 

         Can the motion of the star in relation to the Earth influence on the shift of the spectral lines? Certainly, not. This process is governed by velocity of the star not in relation to the planets or galaxies, but in relation to one thing, which is common for all stars, planets and galaxies: in relation to space. 
         The important result of the analysis of the spectra of the source SS433 is the fact that the ultraviolet shift of the spectral lines is 20fold less than the infrared one by equal velocities of motion [179]
. Obviously, due to this fact the astrophysicists register mainly the infrared shift of the spectral lines of the majority of stars, and on this basis they make a conclusion concerning expansion of the Universe. Availability of ultraviolet shift of the spectra with some stars denotes that the infrared shift of the spectral lines is an insufficient condition for an unambiguous conclusion concerning expansion of the Universe. This conclusion will be unambiguous only in case when both infrared and ultraviolet shifts of the spectra are taken into consideration. 

          In order to make an unambiguous conclusion concerning expansion of the Universe, it is necessary to register a shift of the spectra from the opposite points of the surface of the Earth (Fig. 33) (s. Fig. 31). 

            If the infrared shift is registered in one direction (for example, from source S) and the ultraviolet shift is registered in the opposite direction (from source D), the conclusion concerning expansion of the Universe can be accepted as the unambiguous one. If this regularity is not confirmed, the infrared shift of the spectra is not connected with the expansion of the Universe; a cause of this shift is different, and we should find it. 
7.5. Brief Conclusion

        Lorentz transformation analysis carried out with the help of the space-matter-time unity axiom shows clearly and conclusively that in exact sciences they play the role of a theoretical virus. 

         The relativistic mathematical model (156), which originates from the Lorentz transformations, has nothing to do with the Doppler effect. 

         The classical wording of the second Einstein’s postulate opens the new possibilities in the solution of the fundamental tasks of physics [18].

          The ultraviolet and infrared shifts of the spectra describe the classical mathematical models (174), (178), (181) and (182), which originate from the classical wording of the second Einstein’s postulate. They will give more exact results when their connection with the mathematical model of the formation of the spectra of the atoms and the ions is established. 

          The Doppler effect of an electromagnetic wave (Fig. 8) depends on travel direction of the receiver and its velocity. 

          The Doppler effect of the separate photons (Fig. 10) does not depend on travel direction of the receiver and its velocity. 

          The modern conclusion concerning expansion of the Universe made only on the basis of the analysis of the infrared shift of the spectra cannot be accepted as an unambiguous one. 

         We have considered the simplest cases of Doppler effect when the emission source of the electromagnetic wave or single photon moves to the receiver or from it. 
           The cases of interaction of electromagnetic wave and the single photons with the receiver remain unconsidered. The photon model structure (Fig. 10) points to the fact that is parameters do not depend on velocity and direction of motion of the receiver of the single photons. 

          If we consider the process of reflection of the electromagnetic wave (Fig. 8), so velocity and travel direction of the reflector will generate the same Doppler effect as velocity and travel direction of their source. 

          Single photons forming the electromagnetic wave will behave differently  when they meet the reflector, because the reflector performs two functions: the function of the receiver of single photons and the function of their reflection. In this case, Compton effect will govern the shift of the spectral lines of the photons. That’s why the process of the change of the parameters of the single photons in interaction with the moving reflector should be carried out taking Compton effect into consideration.
The main result of Doppler effect is the Galilean addition of velocities of the photons (Fig. 10) and their receivers. Velocity and travel direction of the receiver affect Doppler effect of the electromagnetic wave only (Fig. 8) and does no affect Doppler effect of the single photons (Fig. 10). 
A photon localization constant 
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 and the Compton effect give an opportunity to make a conclusion concerning a state of the Universe. According to the Compton effect, a photon, which has appeared, can increase the wavelength 
[image: image346.wmf]l

or a radius 
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 of its rotation only losing mass 
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. As there are the shifts of the spectral lines to the infrared range and the ultraviolet one simultaneously, it means that the photons, which form such shifts, appear on the moving sources. Obviously, these shifts would be approximately the same if there were no Compton effect; in this case, it would be possible to make a univocal conclusion concerning stationarity of the Universe. An increase of the shift of the spectral lines to the infrared range can be stipulated by The Compton effect or an expansion of the Universe. It appears from this that a final conclusion concerning the state of the Universe can be obtained only when the above-mentioned experiment has been carried out. 

� Fresnel used the term ‘fringe’ for a dark diffraction band or a ring.


� This appropriateness is concealed in the transient process of nascence of the photon, the detailed analysis of which waits for its investigator.
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