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6. SEARCH OF MODEL OF THE PHOTON

6.1. A direction of search


The scientists have carried out already vast quantity of experiments in which photons participate. All mathematical models describing their behavior are revealed almost. It is possible to assert confidently, that conditions for revealing electromagnetic structure of a photon were already generated. We shall try to realize this opportunity by the careful analysis of the existing mathematical models describing behavior of photons in various experiments [158], [163], [164], [165].  

       The main reason of that a photon remains the most mysterious creation of the Nature, consists that the photon behaves within the framework of an axiom of Unity, and scientists describe its behavior a mix of mathematical models which part works within the framework of an axiom of Unity, and another – is not present. We shall try to understand essence of this mix [5], [25], [138], [155], [156], [160].


 In XIX and XX centuries was considered, that electromagnetic radiation is wave. It is formed electric 
[image: image1.wmf]E

 and magnetic fields 
[image: image2.wmf]H

, which change sinusoidal in mutually perpendicular planes (fig. 6) [270].


 The behavior of such model of radiation (fig. 6) is described by Maxwell’s equations  (37-40) which he postulated in 1865г. We have already shown, that they obviously contradict an axiom of Unity, therefore there are bases to believe, that results of their decision deform a reality.

        To be convinced of validity of our doubt we will address to the initial experimental information proving reliability of these equations. It is known, that such information is based on results of Hertz’s experiments  which has been lead by him at the end of XIX century. We shall analyze essence of these experiments [270], [271].
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Fig. 6. The scheme of an electromagnetic wave


 For registration of process of radiation of Hertz used a wire which ends came to the end with spherical balls. He formed this wire of a circle, a square or a rectangular with an adjustable backlash between balls (fig. 7). He has named such device the resonator. Occurrence of a spark between balls testified to occurrence of a current in a wire of the resonator. In some experiences the spark was such weak, that he observed it in darkness at use of a magnifying glass or a telescope.  


 Hertz used coil Rumkorf with which help generated sparks in a spark interval of 1 vibrator (fig. 7) as a source of a high variable voltage. The spark interval 3 resonators was adjusted by the special micrometric screw. The resonator settled down near to the vibrator in a plane, a perpendicular plane of plates 2, in parallel to a core of the vibrator 1 and is symmetric concerning plates [271], [256].
           When the spark interval 3 resonators settled down sideways, as shown in fig. 7 sparks in it were not by virtue of similarity of conditions for bottom and top parts of the resonator. 
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Fig. 7. The scheme of Hertz’s experience: 1 – a spark interval of the vibrator; 2 – plates; 

3 - a spark interval of the resonator; 4 – a conducting or dielectric body 
          If to plates of the vibrator it was brought a conducting body 4, how counted Hertz, it deformed a field of the vibrator, in result the resonator appeared not in neutral position, and in its backlash 3 there were sparks. Thus a spark interval 3 resonators were necessary to have from that side from which the conducting body 4 was brought.


 Hertz has found out, that replacement of a conducting body 4 by dielectric body does not change result of experience. On the basis of it he has drawn a conclusion, that Maxwell’s  electromagnetic field  generates a current of displacement not only in conducting bodies, but also in dielectric body  [256], [270]. 

 Such conclusion Hertz allowed basis to count occurrence of a current of the displacement which are included in Maxwell’s equations, a real-life current.


 However, such conclusion automatically contradicts what fact of absence – or a current in dielectric and above it  was necessary to reflect not Hertz only, but all to his followers. But it has not taken place.


The  erroneous interpretation of Hertz was considered authentic more than 100 years. It - the surprising fact generated mountains of scientific paper for recycling. Till now nobody managed to fix a current of displacement experimentally. It is considered, that it is fixed together with a current of conductivity, and last years its occurrence attribute to condensers.


 It is strange to us to perceive conclusion of Hertz about generating a current of displacement in dielectric as there are obscure questions on influence on result of experiment of light photons, radiated in a backlash of 1 vibrator at the moment of formation of a spark. 

            Unless it is possible to ignore that fact, that photons are reflected from conducting bodies or from dielectric, absorbed by electrons wires of the resonator and form in it a current which generates a spark in a spark backlash 3. 

             When conducting or isolated  body 4 is absent also a backlash 3 resonators is symmetric concerning the ends of the vibrator a symmetric stream of the photons absorbed by a wire of the resonator, the identical potential and a spark forms in top and bottom its parts is absent. Introduction of a conducting or dielectric body 4 in a zone of only bottom part of the resonator results to that the photons radiated in a spark interval of 1 vibrator, are reflected from a lateral wall of the entered conducting or dielectric body 4  and increase the general stream of photons by the bottom part of the resonator. In result the resonator turns, roughly speaking, in the thermocouple which generates observed by Hertz sparks [256], [270], [271].   


 Maxwell’s equations  are solved basically the approached methods which completely hide physical essence of described process and do its inaccessible to understanding. Well-known, that they give comprehensible result only in the elementary cases. Insignificant complication of experiment completely deprives with their serviceability, as they describe distribution of electromagnetic waves not existing in the Nature (fig. 6) [270], [271].       

           It is known, that the length of a wave 
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 of electromagnetic radiations changes in an interval of 24 orders 
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, and Maxwell’s equations  work only when the sizes of the aerials radiating or accepting these radiations, are commensurable with length of a wave 
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. The low-frequency range of radiations has length of a wave of 1000 km., and the size of its amplitude till now remains to the unknown person. There is no concept about process of transfer by such wave of subtleties of the information which it bears(carries). 

           The device of the YOKE - 1 is already developed and is issued (fig. 8), allowing to check up reliability of interpretation of Hertz’s experiences. Having sensitivity 100 pico volt, it accepts natural radiations with frequency 5 kHz and length of a wave 
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 on the aerial in diameter of 30 mm.

        It - the convincing proof of that electromagnetic waves of Maxwell (fig. 6) cannot be carriers of radiations, therefore search of structure of the real wave transmitting the information in space, - an actual problem [270], [271], [276].
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Fig. 8. The device of the YOKE – 1. The developer: Kravchenko JU.P.

             Further we shall show, that Maxwell’s equations Максвелла have no any attitude and to processes of work of transformers, electromotors and electrogenerators. It gives us the basis to call into question existing electrodynamics which is based on Maxwell’s  equations. 


 Happened so, that in parallel with wave representations about the nature of radiations representations that it is generated by corpuscles which form waves which parameters are close to parameters of Maxwell’s  waves developed. 
6.2. The corpuscular theory of a photon


 A photon – the located electromagnetic formation limited in space which transfers energy and the information. Everything, that we see on this page, bring in our eyes photons. We well distinguish contours of letters, points. It means, that each photon from their set bearing in our eyes images, for example points, should have the size of much less point. 

          It is known, that the length of a wave of light photons changes in an interval 
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. It means, that the size of each light photon, approximately, in 10000 times there is less than millimeter. It remains while the most mysterious creation of the Nature. Till now it was not possible to open its electromagnetic structure by the analysis of the vast experimental information on behavior of a photon with the help of existing physical theories. The main reason of such condition as we have already noted, consists that in reality the photon behaves within the framework of an axiom of Unity of space - matters - time, and physics try to analyze its behavior with the help of theories which work behind frameworks of this axiom [101], [270].

 We shall start with the analysis of mathematical models which describe the basic characteristics of photons. First of them are the mathematical models determining their energy. It is considered, that A. Einstein postulated mathematical model for definition of energy of a photon into which enter: mass 
[image: image11.wmf]m

 of a photon and the constant speed of its rectilinear movement equal to speed of light 
[image: image12.wmf]C

- the first constant describing behavior of photons. 
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 According to laws of classical mechanics, kinetic energy of the body moving rectilinearly with constant speed 
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, is equal 
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 The reason of distinctions in mathematical models (41) and (42) clears up if to assume, that the photon has the form of a ring which goes rectilinearly and rotates so, that forward and district speeds of its points are equal 
[image: image16.wmf]С

 (fig. 9, а).

        As concerning system of readout ХОУ with a speed 
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 and in rotary movement concerning the geometrical center 
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 with angular speed (frequency) 
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  of any point 
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 of a ring is equal 
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  rectilinear movement of a ring, the sum kinetic energy rectilinear and rotary movements of a ring is equal 
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We pay attention to that fact, that in the formula (43) 
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 - the moment of inertia of a ring, and 
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 - angular speed or angular frequency of rotation of a ring (fig. 9, а).


 The following important specification consists that 
[image: image25.wmf]2
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 - the moment of inertia of the ring which are not having the size in cross-section. Actually it is the moment of inertia of a circle. But as the circle has only the geometrical size and is not a material body a circle having mass, have named a ring. Therefore, further under concept a material circle we shall understand a ring which is not having the size in cross-section, and we shall name its base ring. 


 So, the first analysis stage shows, that the photon represents as a first approximation a ring. However, it is not enough of it, that such information to consider corresponding reality. Additional proofs are necessary. They follow from the second mathematical model determining energy of a photon. It is postulated by  Planck in 1900 year. 
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 where 
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- Planck's constant – the second constant determining energy of an individual photon; 
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 - linear frequency of a photon.  
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Fig. 9. Scheme: а) rolling rings; b) waves


 It is known, that angular 
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 and linear 
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 frequencies, are connected by dependence
 
[image: image32.wmf]1

2

2

-

®

=

Þ

×

=

s

v

p

w

n

p

w

 .                                          (45)


 Linear frequency 
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 follows from the period 
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 of a wave and is connected to it dependence (fig. 9, b)
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 On fig. 9, b it is visible, that if a photon – a wave has length 
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 the  speed of its rectilinear movement is defined by dependence
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         Thus, from the resulted analysis follows, that the photon is a particle and a wave simultaneously. This set of properties photons show in incalculable quantity of experiments, forming at us mysterious representations about their behavior. Further we shall open this riddle, and now we shall pay attention that formulas (41), (43) and (44) reflect obvious corpuscular properties of a photon, but presence at the formula (44) linear frequencies 
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 instead of angular- 
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, specifies that the photon, being a particle, describes in movement a wave (fig. 9, b). For us it while strange movement, but further we shall get acquainted to it in details.


 Analyzing ratio (41) and (44), we see, that:
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 We shall pay attention to dimension of a constant of Planck (49). In classical mechanics this dimension has names: the moment of quantity  of movement and the kinetic moment. In classical physics this dimension is named with the moment of a pulse or the angular moment. 


It was considered, that laws of Classical theoretical mechanics do not work in a microcosm. The so-called quantum theory which bases were put in pawn by  Planck in the beginning of XX century there dominates, having entered in the description of radiation of absolutely black body the well-known constant 
[image: image42.wmf]h

 which has been named his name. Since then it has come in all mathematical models describing behavior of inhabitants of a microcosm. 

         As wave representations about radiation  Planck, being afraid of accusations in mechanizism, has named the constant in quantum of the least action contrary to obvious mechanical dimension which this constant has at that time dominated.          

      Ignoring of dimension of a constant of Planck has detained development of the theory of a microcosm almost for 100 years. Presence at the formula (49) lengths of a wave of radiation 
[image: image43.wmf]l

 rescued idea of its wave nature, but obviously contradicted dimension of a constant of Planck from which followed, that it describes rotary process. To get rid of this contradiction, was to bring an elementary attention to the question enough: what law operates a constancy of a constant of Planck? It is in fact it cannot be a constant without the reason? The answer to this question can be received only under one condition: lengths of waves of all elementary formations of the microcosm described with the help of a constant of Planck, are equal to radiuses of their rotation. This hypothesis as we shall see, quickly wins the status of a postulate [270], [271].
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      Thus the law managing a constancy of a constant of Planck in its new record [270] at once is opened
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 First of all 
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- the moment of inertia of a ring. We have already agreed to name its base ring of elementary particles. As the moment of inertia of a base ring is multiplied not on angular frequency 
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, and on linear 
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 one it means, that the ring makes such pulse  rotations in an interval every length waves 
[image: image49.wmf]l

at which the sum of the moments of the forces working on it, is equal to zero, therefore the kinetic moment of a base ring remains to constants. It also is the law managing a constancy of a constant of Planck. It says: if the sum of the moments of the external forces working on the rotating body is equal to zero its kinetic moment (the moment of a pulse) remains to constants on size and a direction [101]. From this automatically follows, that Planck's 
[image: image50.wmf]h

 constant - size vector. Further we shall see, that this fundamental consequence opens practically all riddles of a microcosm and, the most important, allows to describe processes of radiation and absorption, processes of formation of structures of photons of all scale of radiations, processes of formation of electron, a proton and a neutron, and also processes of formation, nucleus, atoms, molecules and clusters. 
                The vector 
[image: image51.wmf]h

 is directed along an axis of rotation of a base ring (fig. 10) so, that if to look from its edge rotation will be directed against a course of a hour hand [101]. 
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Fig. 10. Scheme to definition of concept: the kinetic moment of a ring 
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       If Planck's 
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 constant has dimension of the kinetic moment and if with its help theoretically to describe behavior of elementary particles they necessarily should rotate around of the axes. Planck's constant in this case name spin [270], [271]. 

          Further we shall see, that the most part of the mathematical models describing behavior of photons, is deduced from laws of classical physics, to be exact – from laws of classical mechanics. Therefore further dimension of a constant of Planck we shall name «the kinetic moment» [270], [271]. 

The  size 
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 - the moment of inertia of a base ring. We shall pay attention once again that the moment of inertia of a ring 
[image: image56.wmf]2

mr

 in the formula (51) is multiplied not on angular frequency 
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 of  its rotation, and to linear frequency 
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. The closest concept for the characteristic of product of the moment of inertia of a base ring on linear frequency 
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 - a pulse of the moment of inertia of a base ring. This implies, that the photon has such electromagnetic structure which makes pulse rotations in an interval every length waves. It is possible, if the photon has not the form of a ring, and the form of the polygon entered in it. From equality (50) follows, that it - hexahedral  (fig. 11, b).

 Taking into account formulas (44) and (45), we have: 
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and 
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 We shall pay attention to new record Planck's 
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(53) constants. All subsequent statement will convincingly prove to us, that there is no need to enter such form of record of a constant of Planck as it complicates formation of representations about its dimension so also roles in behavior of inhabitants of a microcosm. Therefore we send the form of record of a constant of Planck 
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 (53), offered by physicists of XX century, in section of a history of a science and we return protogenic record of this constant 
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 (49, 51).

[image: image65.jpg]



Fig. 11. To revealing structure of a photon

          As the length of a wave 
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 of a pulse of the moment of inertia 
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 of a base ring is equal to radius of its rotation 
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, the angular interval of each pulse of hexahedral (fig. 11, b) is equal 
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 also it does six pulses for one revolution.
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 the third constant automatically follows  [1], [3]
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            From dimension of a constant (54) the physical law follows: product of mass of photons for lengths of their waves or radiuses – size a constant. In system of SI there is no name to a constant with such dimension, therefore shall name its constant of localization of photons [270], [277].

 It is easy to present realization of a constant of localization (54) if – a ring (fig. 9, and, 10) and it  is impossible to make a photon, if a photon – a wave (fig. 6, 9, b). 


 We shall pay attention that in technical system of units the constant (54) has other physical sense – the moment 
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 of force. It means, that the moment of the forces working in internal structure of a photon, - size a constant for photons of all ranges of radiations     
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 We shall note, that occurrence of the constant moment of the forces rotating a photon, it is possible only in the event that vectors of the forces generating this moment, will not cross the geometrical center of model of a photon, that is - will be noncentral forces.

         So, formation of electromagnetic structure of a photon operate while three constants: speed of their movement 
[image: image76.wmf]С

, the kinetic moment 
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 and a constant of localization 
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 or the constant moment of force 
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rotating a ring of a photon. It is quite natural, that this moment is generated with internal forces of a photon and we have bases to assume, that these forces and provide its rectilinear movement with constant speed 
[image: image80.wmf]С

.


 Already there are results of the researches showing presence of mathematical models for calculation of the specified forces, working on fields of a photon [234]. The author of these researches Hatch Edwin has established, that if to take for a basis classical radius of electron 
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 and a time unit 
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it is possible to create new system of units which the author has named «The Perspective classical scale». A brief designation in English CSP. In the resulted formula 
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 - a magnetic constant; 
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 - a charge of electron; 
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 - mass of electron; 
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 - a constant of thin structure; 
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 - Compton’s length of a wave of electron. 

          The new system of units differs from system of SI that in it there is an automatic interrelation between all fundamental constants.

So, for example, it considers, that magnetic 
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, electric 
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 and active Newtonian force 
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 will have the same size if them to expect under formulas (Tab. 1).

Table 1. Connection between magnetic, electric, centrifugal, and active Newtonian  forces in system CSP [234]
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Apparently (Tab. 1), equality of all these (
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) forces - serious consequence  [234]. Further we shall see, that the initiative of the author generates contradictions with Compton’s  lengths of waves of electron, a proton and a neutron. These contradictions manage to be removed, if to size 
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 to give other physical sense. If to consider, that it is radius not electron, and its central magnetic field, lead of the center of symmetry of electromagnetic structure of electron in a plane of its rotation (fig. 40). 

         At the analysis of the existing mathematical models describing behavior of photons within the framework of classical laws, we came as a first approximation to ring model of a photon (Fig. 11, а), and in the second – to it hexahedral models (fig. 11, b). In the third approach we should receive electromagnetic model of a photon.

6.3. Electromagnetic structure of a photon

   As the photon has mass 
[image: image100.wmf]m

 it is quite natural in movement, that it has also the center of mass, that is such point in which it is possible to reduce all mass of a photon and movement of this point will characterize movement of all photon. Wave properties of a photon specify that this point (the center of mass) describes a wave trajectory.  

   The constancy of speed of movement of photons of all ranges specifies that to a trajectory of movement of the centers of mass of photons of all frequencies - same. It is quite natural, that in this case and the electromagnetic structure of photons of all frequencies should be identical. What this structure? [270], [277].
        As from equality 
[image: image101.wmf]r

=

l

 follows, that the ring is divided by chords into six parts (fig. 11, b) it gives us the basis to assume, that the photon will consist of six electromagnetic fields, each of which has the center of mass 
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 (fig. 11, с). 


 As the photon has mass and the electromagnetic nature we still have one opportunity: to consider, that the mass of a photon is formed with its electromagnetic fields. Then the constancy of three constants 
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, 
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 also 
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 should be provided with equality of the electromagnetic forces generated by moving electromagnetic fields, and Newtonian forces working on the centers of mass 
[image: image106.wmf]E

 of these fields.  

As the centrifugal forces of inertia working on the centers of mass 
[image: image107.wmf]E

 of electromagnetic fields, are directed radial from the center of rotation magnetic components of electromagnetic forces should be directed also radial, but only to the center of rotation. In this case magnetic fields will be similar to magnetic fields radial the located rod magnets directed towards each other to heteronymic magnetic poles in a diametrical direction.  

From stated the circuit of electromagnetic model of the photon, shown on fig. 12 follows. Apparently, the model of a photon will consist of six magnetic fields closed with each other which according to existing representations about structure of an electromagnetic field at movement of model are surrounded with electric fields and turn to electromagnetic fields. 

      Magnetic fields of a photon are similar to magnetic fields of rod magnets. Vectors of intensity of these magnetic fields alternate so, that at opposite fields they are directed along one diameter to the same side, compressing a photon. But as the photon all time is in movement the magnetic forces compressing a photon, are counterbalanced by the centrifugal forces of inertia working on the centers of mass 
[image: image108.wmf]E

 of electromagnetic fields (fig. 11, with and 12).

If instead of electromagnetic fields the ring magnetic fields similar to ring magnetic fields which are formed around of a conductor with a direct current (Fig. 13), serviceability are formed and such model of a photon is kept (Fig. 14), and the behavior of both models of a photon is described by the same mathematical formulas.


 It is known, that if force lines of ring magnetic fields are directed towards each other such fields approach (fig. 13, 14).

[image: image109.png]



Fig. 12. The circuit of electromagnetic model of a photon

     If the photon is formed with similar ring magnetic fields they will approach also (fig. 14), and the resulting forces 
[image: image110.wmf]F

arising in zones of contact of force lines, will be directed to the center of a photon, compressing it. But as it all time is in movement the forces 
[image: image111.wmf]F

compressing a photon, are counterbalanced by the centrifugal forces of inertia working on the centers of mass of these fields (fig. 14).
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Fig. 13. The circuit of formation ring magnetic fields, around of a wire with a direct current


 There is still a variant of configuration of the closed electromagnetic fields which provide compression of model at increase in density of these fields. If in model (fig. 12) to change places electric and magnetic fields its serviceability will be kept. Compression of model the magnetic fields located along chords as rod magnets and perpendicular will provide with it ring fields, which will be directed towards each other (fig. 13) in diametrical directions.


 Thus, the model of a photon can consist either of electromagnetic fields or from ring magnetic fields. We yet do not know, what from these variants is realized, therefore further we shall write, that the model of a photon is formed with electromagnetic fields or magnetic fields. But at once we mark, that the magnetic model (fig. 14) has an every prospect of the further development.

           Complex the model, certainly, turns out, but only in this model all three constants are realized and from the analysis of its movement all mathematical models describing behavior of a photon in various experiments are deduced analytically.
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Fig. 14. The circuit of ring magnetic fields of a photon


 It is known, that the length of a wave of electromagnetic radiation changes in a range 
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 (Tab. 2). The least length of a wave 
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, correspond scale to a range and it can be counted equal to radius scale of a photon. The greatest length of a wave 
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 is unacceptable for an identification with radius of a photon. 

Table 2. Ranges of a scale of electromagnetic radiations

	Ranges
	Length of a wave, m
	Frequency of fluctuations, 
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	3. Micro waive
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	7. Ultra-violet
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	8. X-ray  
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	9. Scale a range
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          Further we shall result a detailed substantiation 
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, and here only we shall note, that as thermal energy and temperature are formed with photons 
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 The concrete size of temperature in the given point of space is defined with the maximal set of photons which length of a wave is defined under the formula Wien’s  [271], [277]
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 where 
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 From a constant of localization of a photon (54) it is possible to take the information on material density of a substance (ether) of a ring 
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 Apparently (Tab. 3), with increase in mass 
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 (energy) of a photon (Tab. 4) length 
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 of its wave decreases. This law unequivocally follows and from a constant of localization of a photon 
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. This follows and from the law of preservation of the kinetic moment  
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Table 3. Ranges of change of length of a wave 
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 and mass 
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 of electromagnetic radiations

	Ranges
	Length of a wave, m
	Mass, kg
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	3. Micro wave
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	4. Relic (max)
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	5. Infra-red
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	7. Ultra-violet
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	8. X-ray
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	9. Scale a range
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         When mass 
[image: image168.wmf]m

 of a photon increase   the density of its electromagnetic fields (fig. 12) grows and due to it the electromagnetic forces compressing a photon increase, which all time are counterbalanced by the centrifugal forces of inertia working on the centers of mass of these fields. It results in reduction of radius 
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 of rotation of a photon which is always equal to length of its wave 
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. But as the radius 
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 constant is erected in a square for preservation of a constancy of a constant of Planck the frequency 
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 of fluctuations of a photon should increase thus. By virtue of it minor alteration of mass 
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 of a photon automatically changes its radius 
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 of rotation and frequency 
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 so, that the kinetic moment 
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            Thus, photons of all frequencies, keeping the electromagnetic structure, change mass, frequency and radius of rotation so that 
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, that is a principle of this change laws of preservation of the kinetic moment and localization of photons operate.
Table 4. Ranges of change of length of a wave 
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 and energy 
[image: image180.wmf]E

 of electromagnetic radiations

	Ranges
	Length of a wave 
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	3. Micro wave
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	4. Relic (макс)
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	6. Light
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	7. Ultra-violet
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	8. X-ray
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	9. Scale a range
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    We receive the same precise and clear answer and on the following fundamental question: why photons of all frequencies move in vacuum with identical speed?
    Because change of mass 
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 of a photon and its radius 
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 the law of localization 
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 of a photon operates. From it follows, that at increase in mass 
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 decreases proportionally and on the contrary. Then for preservation of a constancy of a constant of Planck 
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     If our judgements are true, from the analysis of movement of the received model of a photon (fig. 12, 14) we should deduce analytically not only initial mathematical models (41, 43, 44, 45, 46, 47, 48 and 49, 50, 51, 52, 53), describing its behavior, but also all others which are used for interpretation of results of various experiments with participation of photons. Some from them:

      Mathematical model  of a pulse  
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inequality Heizenberg 


[image: image211.wmf]h

x

P

x

³

D

×

D

;                                              (58)

  equation de Broglie which describes wave properties of a photon
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Shredingera's equation which describes statistics of behavior of photons in some experiments
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 As in the equations (59) and (60) 
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 and 
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 - independent variables they automatically work behind frameworks of an axiom of Unity. It will evidently be shown at a conclusion of these equations.


 To these  mathematical models of the law of radiation of absolutely black body, the law of change of length of a wave of the reflected photon in effect of Compton, the law of formation of spectra of atoms and ions, the law of formation of temperatures, the law of localization of temperatures, the law of formation of relic radiation, the law of a photo effect, laws of formation diffraction pictures are added, etc. All of them are deduced from laws of classical physics with participation of model of the photon submitted on fig. 12 and 14. These conclusions will be resulted at the analysis of each of the specified laws. Here we shall result conclusions of mathematical models (41, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53 and 57, 58, 59, 60). 


 We shall pay attention once again that in equations de Broglie (59) and Shredinger (60) 
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 and 
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 - independent variables. It means, that these equations work behind frameworks of an axiom of Unity [270], [277]
6.4. A Deducing  of the mathematical models describing behavior of a photon

  For this purpose we should track wave movement of the center of mass 
[image: image220.wmf]M

 of all photon and the centers of  mass 
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 of its separate electromagnetic fields (fig. 15) [271], [277]. 

      On fig. 15 the circuit of moving of the center of mass 
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 of a photon and the center of mass 
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 of its one electromagnetic field in an interval of length 
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 of one wave is shown. 

Movement of the center of mass 
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 of a photon the point 
[image: image226.wmf]M

located on distance 
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 from the geometrical center 
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 of a photon (models fig. 15).

[image: image229.jpg]



Fig. 15. The scheme of movement of the center of mass of M of a photon and 

the center of mass 
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 of its one electromagnetic field

Movement of the center of mass 
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 of one electromagnetic field of a photon the point 
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 located on distance 
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 from the center of mass 
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 of a photon (models fig. 15).


 Some researchers marked, that the photon has the latent parameters. If it was possible to find them the mathematical ratio describing its behavior, would be deduced  analytically. We shall try to establish these parameters. 

            Certainly, complexity of model of a photon (fig. 12 and 14) complicates a conclusion of the mathematical models describing its behavior. However if to take into account, that the photon has a plane of polarization in this plane and movement of the centers of mass 
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E

 of its six electromagnetic fields it is possible to accompany with movement of its center of mass 
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 rolling conditional circles, kinematic and which power parameters will be equivalent to corresponding parameters of a photon. The center of mass 
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 of a photon makes full fluctuation 
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 of  its wave (fig. 15), therefore the radius 
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 (the first latent parameter) the conditional circle describing movement of this center in an interval of length of one wave, will be defined under the formula (fig. 15) 
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 A kinematic equivalent of group movement of the centers of mass of six electromagnetic fields of a photon will be the second conditional circle. Its radius 
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 (the second latent parameter) is defined from a condition of turn of the center of mass of each electromagnetic field 
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 of a photon on a corner 
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 its waves (fig. 15). 
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 We shall especially note, that time during which these two conditional circles turn on different corners 
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 If angular speed of the conditional circle describing movement of the center of mass 
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 of a photon concerning its geometrical center 
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to designate through 
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 (the third latent parameter), and angular speed of the conditional circle describing movement of the center of mass of each electromagnetic field 
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, - through 
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 (the fourth latent parameter), and linear frequency - through 
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  the period of fluctuations of the center of mass of a photon will be defined under formulas (fig. 15):
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 from this we have:
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        The mathematical model of connection between length of a wave 
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which describes the center of  mass 
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 of a photon, and in radius 
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 has a simple kind (fig. 15)
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           Kinematic equivalence between movement of complex electromagnetic structure of a photon and movement of conditional circles with radiuses 
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 also 
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 allows to deduce postulated early the mathematical models describing its behavior (41, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53 and 57, 58, 59, 60). The latent, not observable parameters of a photon participate only in intermediate mathematical transformations and disappear in final formulas.


 As the small conditional circle of radius 
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 moves to planes of rotation of a photon (fig. 15) without sliding speed of its any point will be equal to speed of its center 
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 and group speed of a photon. Using mathematical models (61) and (64), we shall receive
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that corresponds to a equation (47).


 Similar mathematical results  (62) and (65) give also the second to a conditional circle of radius 
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 Now it is visible, that the conclusion of a equation (47) not only will be coordinated to model of a photon (fig. 11, 12, 14) and mechanics its movements (fig. 15), but also explains corpuscular and wave properties of a photon. 


 In other to get equation  (41) we shall pay attention that kinetic energy of movement of a photon with mass 
[image: image273.wmf]m

 is equivalent to kinetic energy of rolling to a conditional circle with the same mass 
[image: image274.wmf]m

 in regular intervals distributed on its length. General kinetic energy of a conditional circle will be equal to the sum of kinetic energy of its progress and energy of rotation concerning the geometrical center 
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[271], [277].
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 The same result will turn out and at use of the second conditional circle of radius 
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 We shall result the equation (69) in a kind (48)
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here
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     In view of a equation (64) we receive formulas (52) and (53).
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       Having divided (72) on (67), we have
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        Let's pay attention to that 
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 - frequency of rotation of a conditional circle of the radius 
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     forming pulses of the center of mass 
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 of a photon (fig. 15) [270], [277].


 Apparently, the latent parameters allow to deduce the basic mathematical models of Quantum mechanics describing behavior of a photon, from laws of Classical mechanics. Conditional circles allow to define and a pulse of a photon.


[image: image294.wmf]mC

mr

m

P

k

=

=

=

n

wr

,                                       (76
[image: image295.wmf]Þ

57) 
or 


[image: image296.wmf]mC

m

P

e

=

=

r

w

0

.                                             (76
[image: image297.wmf]Þ

57) 

 From this it is easy to receive corpuscular mathematical model of De Broil 
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 We shall copy it so
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        In the left part of the equation (78) product of a pulse 
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 of a photon for length of its wave 
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, and in right - Planck's 
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 We shall copy this inequality in the developed  kind
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 As the photon shows the pulse in an interval every length waves and as its size more than two lengths of waves (fig. 12, 14, 15) sizes 
[image: image307.wmf]x

D

 and 
[image: image308.wmf]t

D

/

1

  in an inequality (80) always will be more than 2 everyone. Accepting 
[image: image309.wmf]r

x

3

,

2

»

D

 and 
[image: image310.wmf]n

3

,

2

/

1

»

D

t

 and substituting these values in an inequality (80), we shall receive
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          The inequality of a principle of uncertainty is usual enters the name in such kind
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        Believing, as 
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          Thus, the model of a photon really limits accuracy of the experimental information received with its help. It speaks that the sizes of a photon of a little bit more than two lengths of its waves. Hence, the photon cannot transfer the size of the geometrical information, smaller two lengths of its wave or two radiuses of rotation as it and follows from inequality . 


 If we research object with the help of a photon with the set length of a wave we cannot receive the geometrical information on object which would be equal to length of a wave of a used photon or was less than it. However if for reception of the same information to use a photon with smaller length of a wave accuracy of the geometrical information will increase. It considerably limits physical sense of inequality Heisenberg. If this inequality to carry to the experimental information received with the help of a photon it is fair only within the framework of one length of its wave or one radius of rotation.
 6.5. The wave theory of a photon


 Here pertinently to pay attention to interesting feature hexahedral mechanical model (fig. 11, b). If to take a little hexahedral the different sizes and to place them on an inclined plane all of them will be rolled downwards with the same constant speed 
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, but with different frequency (Tab. 5).

Table 5. Kinematic parameters of movement of bodies.

	The form of bodies
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	Cylindrical
	0.008

0.010

0.013
	2.43

2.30

2.05
	0.83

0.89

0.99
	-

-

-

	Hexahedral
	0.0065

0.0080

0.0130
	5.68

5.67

5.67
	0.18

0.18

0.18
	27.69

22.50

13.85



 We shall pay attention that at increase of radius 
[image: image321.wmf]r

of  hexahedral the frequency 
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 of its movement decreases the same as and at a photon. Certainly, the photon does not have plane on which it could move as the bodies submitted in tab. 5. However, we have already shown, that the center of mass of electromagnetic model of a photon describes the short cycloid which axis of symmetry is the rectilinear axis OX, laying in planes of its polarization.

     Let's start with a conclusion of the equations of movement of the center of mass 
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 of a photon. As the center of mass of a photon goes to planes of polarization and within the framework of an axiom of Unity of space – matters – time for the description of its movement on a wave trajectory it is necessary to have two parametrical equations [270], [271], [277]. 

 As the center of mass 
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 of a photon goes concerning the observer and concerning the geometrical center 
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which goes rectilinearly with a speed 
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 for the full description of such movement it  is necessary to have two systems of readout (fig. 9 and 15): motionless 
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 and mobile 
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  The amplitude 
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 of fluctuations of the center of mass 
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 of a photon will be equal to radius 
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 of its rotation concerning the geometrical center 
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Let's pay attention to small size of amplitude 
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 of fluctuations of the center of mass of a photon in shares of length of its wave or radius of rotation
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The equations of movement of the center of mass 
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 of a photon concerning mobile system 
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 look like the parametrical equations of a circle (fig. 9 and 15):
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       If the photon goes concerning motionless system of readout ХОУ with a speed 
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the equations of such movement become the equations of a cycloid:
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 We shall pay attention that in the equations (88) and (89) 
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. It means, that they describe movement of the center of mass of a photon on a wave trajectory within the framework of an axiom of Unity of space – matters – time. We shall note, that equations of de Broglie (59) and Shredinger (60)  do not possess (60) this property. Taking into account equations (64), (65) and (85), we shall receive:
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On Fig. 16 trajectories of the points 
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shown on (fig. 9) are submitted. We shall pay attention to the important features. The radius of a ring is equal 
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 also a point 
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laying on a ring (Fig. 9), describes an ordinary cycloid of M (fig. 16) [8], [26].  

Radius of the circle described by a point 
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 (fig. 9 and 16), - 
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 and this point describes the lengthened cycloid 
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 (fig. 16). 

Radius of the circle described by a point 
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 (fig. 9 and 16) 
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, and it describes the short cycloid 
[image: image356.wmf]K

 (fig. 16).
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Fig. 16. Trajectories of movement of the points 
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submitted on fig. 9: 
M – an ordinary cycloid; N – the lengthened cycloid; K – the short cycloid 

      As at model of a photon amplitude 
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 its center of mass goes on the short cycloid (90), (91).

    Results of tab. 5 demand, that the mathematical model describing speed of the center of mass  of hexahedral  so also a photon, would not depend on its radius 
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 of rotation. The equations (90) and (91) automatically give such result 
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    If to consider, that movement of a photon is equivalent to movement of hexahedral 
[image: image362.wmf]C

V

=
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The schedule of speed (92) centers of mass of a photon is shown on fig. 17. 

     Apparently, speed of the center of mass 
[image: image367.wmf]M

 of a photon really changes in an interval of length of a wave or the period of fluctuations in such a manner that its average size remains constant and equal 
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 [270], [271], [277].
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Fig. 17. The schedule of speed of the center of mass of a photon


 The equations of movement of the center of mass 
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 of one of electromagnetic fields of a photon concerning mobile system of readout 
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 The equations of absolute movement of the center of mass of one electromagnetic field of a photon, that is movement concerning motionless system of readout 
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 become:
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 This are – the equations of a wavy cycloid. They allow to define easily all kinematic characteristics of the centers of mass of electromagnetic fields of a photon [26].


 So, we have received the equations (88) and (89) which are more exact than equation de Broglie (59) and Shredinger (60)  describe movement of a photon. However, if there are more exact mathematical equations for the description of behavior of any object less exact necessarily should contain in them and to be their consequences. This requirement is answered completely with equations (88) and (89), describing movement of the center of mass of a photon.  


In other to receive wave de Broglie (59) equation, it is necessary to remove process of the description of movement of the center of mass of a photon for frameworks of an axiom of Unity of space - matters - time. For this purpose it is necessary to take one of the equations (88) and (89), for example, the equation (89). We pay attention the reader that this operation automatically deduces process of the description of movement of the center of mass of a photon for frameworks of an axiom of Unity of space - matters - time.
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To lead this equation to a kind (59), it is necessary to enter into it coordinate 
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Taking into account, as 
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It is uneasy to show, that the equation (99) of de Broglie  is easily resulted in Shredinger’s    equation  (60). For this purpose we shall express from formulas (71) both (77) frequency 
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 and length of a wave 
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Let's enter a new designation of function (99) and we shall substitute in it values (100) and (101).
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              At fixed 
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If with the help of a equation (103) to describe behavior of electron  in atom it is necessary to take into account, that its kinetic energy 
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 and a pulse 
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 are connected by equation  
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Whence
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Substituting result (105) in the equation (103), we have
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It is known, that full energy of electron 
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 is equal to the sum kinetic 
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In view of it the equation (106) becomes the differential equation (60) Shredinger [270], [277].
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  From stated follows, that the result of the decision of the equation (108) is the function (60) working behind frameworks of the Axiom of Unity of space – matters – time. If in function (108) to share variables 
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 and 
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   it is possible to receive the equation
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which works within the framework of an axiom of Unity, therefore it should give the exact result corresponding to experiment. And it is valid so. It expects a spectrum of atom of hydrogen. There is it because energy of connection of electron  with a proton depend only on distance between a proton and electron and do not depend on time [122].
         Thus, we have deduced postulated early mathematical models of quantum mechanics (41, 43, 44, 45, 46, 47, 48, 49, 51, 52, 53 and 57, 58, 59, 60), describing behavior of a photon. We have shown, that equation of de Broglie  (59) and Shredinger’s  equation  (60) work behind frameworks of an axiom of Unity of space - matters – time [270], [271], [277].
          Further, at the analysis of other physical phenomena in which the behavior of photons is obviously shown, we shall receive analytically  many others, including new mathematical models.

So, we let alone almost all mathematical formulas which for a long time apply to the description of behavior of a photon. In this sense we do not have anything new, we only have confirmed reliability of these formulas and have added to their equations (90) and (91), describing movement of the center of mass of a photon within the framework of an axiom of Unity of space – matters – time.
          As the basic mathematical models describing the main characteristics of a photon, are deduced analytically from the analysis of movement of its model it is a strong reason for use of this model at interpretation of results of all experiments in which photons participate. Quantity of such experiments no count, therefore we shall consider only those from them which have generalizing character. The biggest set of experimental data in which the behaviour of photons – the scale of electromagnetic radiations submitted in tables 2 3, 4 is fixed.

          We shall address to these tables at interpretation almost all set of experiments with participation of photons, and now we shall define only an interval of change of length of a wave of photons.

        The length of a wave of electromagnetic radiation changes in an interval 
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 (tab. 2-4). The minimal size of this interval belongs to a scale - photon, and maximal - to a low-frequency range of radiation. These sizes are established experimentally and we do not have bases to doubt of their reliability. But, as we have already noted, we have bases to doubt that the biggest photon has length of a wave 
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The material density of a base ring 
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 of the photon corresponding to the minimal length of a wave 
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 (tab. 3), is equal
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          The material density of a base ring of the photon corresponding to the maximal length of a wave of electromagnetic radiation 
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            Now it is clear, that the maximal permeability the scale of a photon provides  its minimal size (radius) 
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 (tab. 3). As if to a photon with the maximal length of a wave 
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 (tab. 3), then - a full ambiguity. It is difficult to present a photon with the base radius 
[image: image423.wmf]m

r

6

10

3

×

»

, moving with a speed of light, having material density of a ring 
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         Formation Newtonian and electromagnetic forces is hardly possible at such small material density of a base ring of a photon (111). Therefore there should be a limit of the maximal length of a wave 
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 of a photon. Further we shall carry out a detailed substantiation 
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, and now we shall note once again as thermal energy and temperature are formed with photons 
[image: image429.wmf]max

l

corresponds to the lowest temperature existing in the Nature which experimental value is equal, approximately 
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. The length of a wave of set of the photons forming this temperature, is defined  under the formula of Wines.
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where 
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Photons with such length of a wave correspond to a relic range (tab. 2-4).

Their mass is equal
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The density of a material ring of such photon will be equal
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or
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          Thus, in the Nature there are no photons with length of a wave or radius of rotation the greater 0.052m. Certainly, this size will be specified still, but in any case it will have the values close to 0.052m.

          So, the photon scale of electromagnetic radiations (tab. 2, 3, 4) begins with a relic range. The minimal energy 
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 of rotation) has an infra-red photon in a relic range:
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              The maximal energy 
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        Apparently, the smallest photon - a scale - photon, and the biggest photon - an infra-red photon of a relic range.

        Thus, the maximal length of a wave of individual photons corresponds to a relic range, and minimal - scale to a range (tab. 2, 3, 4). From a relic range up to scale of a range the length of a wave of a photon decreases, approximately, for 15 orders, and frequency increases so.
At once there is a question: what electromagnetic formation forms electromagnetic radiation with length of a wave, it is more than length of a wave of a relic range? The answer to this question follows from hypotheses of Indian scientist Boze and English Alan Holdena's physics, submitted on fig. 18.

            Apparently (fig. 18), the electromagnetic wave is formed with pulses of individual photons which are submitted as set of balls. Balls are photons. The distance between pulses of photons (balls) equally to length of a wave of electromagnetic radiation, and length of a wave of each separate photon is much less. We have shown already, as defines area of photon localization in space.

            As photons of all ranges move with the same speed 
[image: image454.wmf]C

 and as they form also waves of electromagnetic radiation (fig. 18) speed of electromagnetic radiation of all ranges same [270], [277]. At once we shall pay attention that the concept «a scale of electromagnetic radiations» does not correspond to the physical maintenance of its structure (fig. 18), therefore at us is all bases to replace the name «a scale of electromagnetic radiations» the name «a scale of photon radiations» or is simple «a photon scale».
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Fig. 18. The scheme of a photon wave length    
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            The received information divides a photon scale into two classes: photon and wave. Photons - individual electromagnetic formations, are radiated by electrons of atoms and protons of nucleus. Set of the photons radiated by electrons of atoms or protons of nucleus, forms a photon field. It can be continuous or pulse, that is wave (fig. 18). We live in this field as a fish in water and we do not notice it.

The information on a photon clears up the reason of convergence of results of decisions of Maxwell’s equations  (37-40) with a number of experimental data. The matter is that electrons of any aerial are raised by photons of environment continuously, forming its temperature. Controlled influence on this process forces same electrons to radiate pulses of photons as waves (fig. 18) which raise pulses of a current at the aerial of the receiver, same what are wrongly attributed to action of Maxwell’s an electromagnetic wave (fig. 6). If the wave radiated by the aerial or any other source, will consist of photons (fig. 18) the size of a generated current will depend on quantity of the photons which have got on it, and from their individual energy, but not from the intensity, the electromagnetic field invented for this case. It also proves the device of the YOKE - 1 (fig. 8) [271], [277]. 

             By search of the answer to a question: why Maxwell’s equations  in some cases give the result close to experimental, it is necessary to take into account, that at the numerical decision of these equations procedure of decomposition in number Furie is used. However, if to take into account, that Maxwell’s equations  describe the processes close to sine wave, of them it is possible to replace with the equation of a sinusoid with corresponding parameters and to  the result of the experiment which has been spread out in number(line) Furie, in the result described by a sinusoid. 


 Thus, convergence of results of the decision of Maxwell’s equations  with experimental data – consequence of sine wave character of a photon wave (fig. 18).


 Erroneous interpretation of experience Hertz has caused erroneous representations about physical essence of radiations. The foggy physical sense of Maxwell’s  equations  reliably covered these mistakes more than 100 years.

7. REFLECTION, POLARIZATION AND DIFFRACTION OF PHOTONS


 We have already shown, that all basic mathematical models describing behavior of a photon, are deduced analytically from the analysis of movement of its model (fig. 12, 14). If this model of a photon is close to a reality laws of reflection and polarization of photons should follow from its behavior, and also - formations diffraction pictures. The proof of it we shall begin with the analysis of processes of polarization and reflection of photons.


 The detailed analysis of the existing mathematical models describing parameters of a photon and its behavior in various experiments has led us to  two its hypothetical models: electromagnetic (fig. 12) and magnetic (fig. 14). From the analysis of movement of any of these models all mathematical models describing all parameters of a photon and feature of its behavior in various experiments are deduced analytically. Interested persons can get acquainted with a history of revealing of these models. 


 As distances from centre to centre mass of electromagnetic (fig. 12) or magnetic (fig. 14) fields of a photon are equal to two radiuses of their rotation, and radiuses electric or twice it is less than magnetic fields, forms of both these models flat surfaces with a complex structure. In the simplified kind of them it is possible to represent as rings (fig. 19).

Polarization of photons


 As the photon rotates concerning the axis and goes is forward, such movement refers to plane-parallel, and a plane of rotation – as a plane of polarization. Spin of a photon it is equal Planck's 
[image: image457.wmf]h

 to constant and it is directed along an axis of its rotation perpendicularly to a direction of movement (fig. 19, and  b). The simplified model right circularity  a photon it is shown on fig. 19 and left circularity – on fig. 19, b.
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Fig. 19. The simplified scheme of models of photons: 

а) with right circularity and b) left circularity


 We shall pay attention to the main thing: the direction of a vector 
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 is defined so, that at a kind from its edge rotation should be directed against a course of a hour hand. 


 For the analysis of process of reflection of a photon it is necessary to know law of change of a direction of a vector of a pulse of a photon. The corner between a direction of a vector of a pulse 
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 of the center of mass of a photon and an axis OX is defined under the formula 
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 where 
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- a corner of an inclination of a resulting vector of a pulse 
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 of the center of mass of a photon to an axis OX; 
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 a corner of turn of the center of mass of one electromagnetic or a magnetic field of a photon concerning the center of mass of a photon; 
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 - a corner determining quantity electromagnetic or magnetic fields of a photon, closed with each other on a circular contour.


 The center of mass of a photon is on a crest of a wave at 
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. As model of a photon electromagnetic or magnetic it is easily deformed at a meeting with an obstacle. Thus at the moment of reflection the center of mass of a photon is mainly on a crest or in a hole of a wave, that is at 
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. For all these cases the formula (124) gives one result 
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. That is at the moment of reflection of a photon there is no cross-section component of a pulse 
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. It means, that a plane of falling 3 beams 1 consisting of photons, and a plane of its reflection 4 should coincide irrespective of orientation of planes of polarization of photons (fig. 20).
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Fig. 20. The scheme of polarization of the reflected photons: 1 – a falling beam; 2 – the reflected beam; 3 – a plane of falling; 4 – a plane of reflection; 5 – a reflecting plane


 The absence of a cross-section component of a pulse at all reflected photons should result them in polarization at the moment of reflection. It is quite natural, that in the non-polarized beam of a plane of rotation of photons will be parallel to a direction of movement of a ray of light and are focused any way (fig. 20, a falling beam 1). Further we shall characterize polarization of photons by planes of their rotation. Polarization of the reflected photons was open by Etien Malus  in 1808 year [4].


 There is a question: whether all photons are polarized after reflection so, what the plane of their polarization coincides with a plane of falling of 3 beams? The answer to this question has given Frenel  (fig. 20) [4]. 

           He has established, that the photons polarized in a plane of falling 3 and is perpendicular to it, after reflection do not change direction the planes of polarization. If planes of polarization of photons are not parallel and planes of falling 3 reflection of such photons is accompanied by turn of planes of their polarization in such direction are not perpendicular, that all of them appear polarized in the plane of reflection 4 conterminous to a plane of falling 3. This implies, that in a falling ray of light the direction of the plane of polarization after reflection is changed with only those photons at which a corner 
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 between a plane of falling 3 beams 1 and a plane of polarization are in an interval 
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), are reflected, not changing orientation of the plane of polarization. Actually, the reflected photons are polarized in two mutually perpendicular planes, one of which coincides with a plane of falling 3, and another - is perpendicular to it. From description of Frenel follows, that the most part of photons is polarized in a plane of reflection 4 (fig. 20) and a smaller part - in a plane, a perpendicular plane of reflection. Schematically it can be shown as the diagram (fig. 20). 


 The wide vertical strip in the reflected beam 2 symbolizes polarization of the most part of the photons, conterminous with a plane of its reflection 4. The narrow horizontal line symbolizes preservation of polarization of photons in a plane, a perpendicular plane of falling 3 and planes of reflection 4.


 Thus, if the plane of polarization of a falling photon (fig. 20) is perpendicular planes of falling 3 or lays in it the plane 5 on which the photon falls, does not change direction a plane of its polarization. If the plane of polarization of a falling photon is not perpendicular planes of falling 3 the reflecting plane 5 changes its direction so, that it becomes a parallel plane of reflection 4. 


 Thus, in the reflected beam the most part of photons is polarized in a plane of reflection 4 and a smaller part in a plane, a perpendicular plane of reflection. There is a question: why photons behave so? We have published the answer to it in 1990 г.                         

          If the plane of polarization of a photon is not perpendicular planes of falling 3 all photons start to contact to a reflecting plane 5 one (from six) an electromagnetic (magnetic) field that facilitates process of turn of their planes of polarization. Thus, if the corner of falling is equal or close to 
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speed of the center of mass of a photon is equal 1,4С. It is the main fact of existence of corner Bruster (fig. 22, dependence 3).


 When the plane of polarization of a photon is perpendicular planes of falling 3 the photon, approaching with a reflecting plane 5, contacts to it basically two electromagnetic (magnetic) fields that increases stability of process of contact and complicates turn of a plane of polarization of a photon.


 Now it is necessary for us to remember reference points of polarization of photons. The first and main – the plane of rotation of a photon coincides with a plane of polarization and a direction of movement of photons. The second - a direction a spin 
[image: image482.wmf]h

 of a photon. It is always directed perpendicularly to a direction of movement of a photon, a plane of its rotation and a plane of polarization. This implies, that if on the circuit the trajectory of movement of a photon (ray of light) the plane of polarization of a photon is parallel to this trajectory, and spin 
[image: image483.wmf]h

 is shown - is perpendicular to it.  


 On fig. 21 the circuit of the experience proving polarization of reflected photons is submitted. Through a vessel 5 with water, which has a drop of milk, passes light. If it goes from a source 9, not being reflected from the screen (fig. 21, а) in the indicator of polarization which role carries out a vessel 5, and on the screen 4 it is observed dispersion of light in all directions (9, 10). If through the same vessel passes a ray of light (fig 21, b) reflected under a corner approximately 
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dispersion of light is observed basically in a horizontal plane 7 (a line 8 on the screen 4), and at the top view on a vessel, a diffused light it is very weak.  

       Thus, the ray of light which is taking place through a vessel without preliminary reflection, dissipates in all directions that specifies that photons in it keep initial polarization 9, 10. If to a vessel to direct same, but the reflected beam it, being reflected, is polarized and, passing through a vessel, dissipates basically in a horizontal plane 7 that is the proof of that the reflected beam is polarized basically in a plane of falling 7 (fig. 21, b) as it is shown (8) on the screen 4. This simple experience which has been carried out by S.I.Vavilov, is the indirect demonstration of absence of a cross-section component of a pulse at the reflected photons (124). From this also follows, that irrespective of a direction of planes of polarization of falling photons the plane of polarization of the reflected photons 3 coincides with a plane of falling 7.  
        Further, it is necessary to know details of process of reflection of the polarized photons. On fig. 22 dependences of factor of reflection of photons with different polarization on border air - glass are shown.
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Fig. 21. Polarization of light at reflection:

1- falling beam; 2 – a reflecting plane; 3 – the reflected beam; 4 – the screen; 5 – a vessel with  water, which has a drop of milk; 6 – a beam past through a vessel; 7 – a plane of falling of a beam; 8 – a plane of polarization of the reflected beam; 9 – the non-polarized beam of a light source; 10 – the non-polarized beam past through a vessel 5
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Fig. 22. Dependence of factor of reflection of photons on border air – glass from a corner of 

falling 
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 at their different polarization: 

1 – planes of falling of photons and polarization are perpendicular; 

2 – the non-polarized beam;

 3 - planes of falling, polarization and reflection of photons coincide


 We shall pay attention that at concurrence of planes of falling, reflections and polarization of photons the factor of reflection at the corner of falling close to 
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, comes nearer to zero (fig. 22, dependence 3). This corner refers to as corner Bruster. Its size depends on a parameter of refraction 
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. If 
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 it is equal 1,4; 1,5; 1,6 or 2,0 corner of Bruster makes accordingly 
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           We have already described the reason of such behavior of photons. At the corner of falling close to 
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, the center of mass of the photon, beginning to contact to a reflecting plane, on a crest of a wave and its speed is equal 1,42 C. Therefore it  passes through a material of a reflecting plane or is absorbed by molecules of this material (fig. 22, dependence 3).

Diffraction of photons


The diffraction of photons gives rise to the pictures similar to pictures, arising at interaction of waves. Therefore diffraction of photons is considered the main proof of their wave properties. 
 However, the energy of a photon determined under the formula 
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, convincingly proves, that a photon – a corpuscle. The analysis of the existing mathematical models describing behavior of a photon as we have already shown, confirms this fact [1], [2].

           Now we shall see, how diffraction of photons copes process of interaction of their rotational fields which are formed by their spins 
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.


 The main fact which we should take into account at the analysis of processes of diffraction of photons – their interaction of spins. To understand essence of this interaction, we shall analyze interaction of axes of rotation (it is equivalent spins) a gyroscope. As a gyroscope it is possible to present a rotating top. 

              It is known, that if to work on an axis of quickly rotating top it will start to describe a conic surface and at a top two rotations will appear: one concerning an axis of its symmetry and the second – rotation of an axis of a top concerning a vertical, named wobble  a top. However wobbling rotation of a top appears short. Its axis of rotation quickly comes back in vertical position. Process of return of an axis of a top from inclined in vertical position the gyroscopic moment 
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determined under the formula [5] operates
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where 
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 - angular speed of rotation of a top concerning the axis; 
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 - angular speed of rotation of an axis of a top concerning a vertical (angular speed of wobble); 
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 - the moment of inertia of a top concerning an axis of rotation 
[image: image503.wmf]Z

; 
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 - a corner between vectors 
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 The gyroscopic moment – consequence of reaction of a surface which the axis of a top concerns. The main consequence of the described phenomenon – aspiration of a top to have one axis of rotation. It proves to be true behavior of a free gyroscope at which the forces working on an axis, are close to zero. Therefore it has one axis of rotation which direction in space does not vary at any turn of the case in which the gyroscope fastens [5].


 And now we shall pay attention to the formula (125). At concurrence of an axis of rotation of a gyroscope and an axis of wobble 
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. As the moment of inertia of a gyroscope is equal 
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, in the formula of the gyroscopic moment (125) there is an expression 
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. It also is spin 
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 of a gyroscope – size vector. At a photon it is equal Planck's 
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to constant, therefore the photon also possesses gyroscopic properties, but the axis of its rotation has no what – or a material basis. Nevertheless, in space surrounding it the rotational field which carrier is, apparently, a substance named an ether of which the magnetic field around of a conductor with a current (fig. 23) is formed is formed. 
         Last years such field name torsion. As this term was not fixed yet it is represented to us, that the concept «a rotational field» reflects that is formed near to a rotating body or a particle more precisely. A source of formation of such field is process of rotation which is characterized by the size named spin.


 At a photon, electron, and at other particles, this function is carried out Planck's with constant. As spin 
[image: image515.wmf]h

 of a photon it is perpendicular planes of its rotation and to a direction of movement there is a question: how two photons if axes of their rotation will coincide will cooperate with each other, and spins will be directed to one side? In this case planes of their rotation will be parallel, and they will have identical circular polarization (fig. 24, а). 
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Fig. 23. The scheme of movement electrons in a wire from plus (+) to a minus (-) and formations on its ends southern (S) and northern (N) magnetic poles and a magnetic field 

around of a wire


Experimentally established if the distant between of two moving  parallel rays of light with the identical circular polarization equal to 0,5 mm so they begin are drawn (fig. 24, а), and at opposite circular polarization – make a start (fig. 24, b). It is marked, that force of interaction between them in square depends on distance [4]. 
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Fig. 24. Interactions of beams of photons: 
а) with identical circular polarization;  b) with opposite circular polarization


 That wrote about it Frenel in 1816 «The Polarized light waves cooperate, as forces, perpendicular to beams» [4]. Further he has noted, that the beams polarized in mutually perpendicular planes, do not render against each other such influence which is observed at the beams polarized in one direction. This very important supervision. It clears up a picture of interaction of individual photons (fig. 24).

           It is uneasy to see, how two photons with identical circular polarization if lines of their movement will be crossed (fig. 25) will behave.

[image: image518.png]



Fig. 25. The scheme of possible change of a direction of movement of photons with the synchronized frequency and identical circular polarization


 If spins 
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 of photons will be mutually perpendicular or will be close to a perpendicular condition it agrees to Frenel, they will not cooperate. If the corner between directions of spins will be sharp, that is all bases to believe, that at rapprochement their behavior will be similar to behavior of the top, rotation having two axis. As well as the top, photons will aspire to make the axes of rotation coaxial, and spins 
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 - directed in one side (fig. 25).  

         As parameters of their rotational fields define Planck's  constants, and they at all photons identical, that, cooperating with each other, they will aspire to combine the axes of rotation. The resulting axis of rotation of photons will change directions of their movement (fig. 25). If up to a meeting they moved on trajectories 1 and 2 in which planes of their polarization after interaction of spins 
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 they will start to move on trajectories 1 ’ and 2 ’ lay and appear on the screen not in points A and B but in point D. This will be promoted also by effect of rapprochement of trajectories of photons with identical circular polarization (fig. 24, а).


 So, the information stated to us allows to proceed to the analysis of the phenomena of diffraction and an interference of photons. Now we shall see, that this one and same phenomenon and is not present need to name its two concepts.


 Now we should describe characteristics of objects, cooperating with which, photons form diffraction pictures. First of all, we shall pay attention on diffraction pictures formed by photons, taking place through apertures. On fig. 26, and diffraction Fraudgofer on a round aperture in diameter of 6 mm, and on fig. 26, b – it is diffraction a picture on a rectangular aperture (7х8 mm) is shown. 


 At once it is visible, that the leaging role in formation of these pictures. If a contour – a circle diffraction, so the picture will consist with geometry of a contour of an aperture is played of circles and rings (fig. 26, а). If the form of a contour of an aperture rectangular the diffraction  picture will consist of two series of mutually perpendicular strips (fig. 26, b). From this unequivocally follows, that a leaging role in formation of diffraction pictures the contour of an aperture, to be exact – plays a contour of reflection of photons. For simplicity of the subsequent analysis we shall take a round aperture with a diameter 
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 or a wire with the same diameter. 
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Fig. 26. The diffraction pictures of Fraundgofer: 

а) On a round aperture in diameter of 6 mm; b) on a square aperture (7х8 mm)


 As the length of a wave of photons of a light range changes from 
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  further we shall use size 
[image: image527.wmf]m

7

10

5

-

×

. Taking into account, that the size of a photon approximately twice more than its length of a wave, we have 
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. This implies, that the aperture in diameter 1mm approximately on three order (in one thousand times) is more than size of one photon. 


The diffraction of photons on an aperture are formed as a result of crossing trajectories of the photons reflected from edges O-O of an aperture (fig. 26, b and 27). Besides during reflection they are polarized.
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Fig. 27. The scheme of interaction of photons with different circular polarization


 If trajectories of photons with different circulating polarization (fig. 24) will be crossed, different direction of rotational fields will push away them from each other (fig. 24, b).

          Trajectories of photons 
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 and 
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B

 (fig. 27) will approach in the beginning (1-1 ’) and (2-2 ’), and then to miss (1'-1 ") and (2'-2 ") and they appear on screen NN ’ not in points C and D, and in points A and B (fig. 27). If in a stream there are photons 
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 and 
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D

, with identical circular polarization trajectories of their movement will approach, and they appear on the screen not in points C and D, and in point Е.

         Interaction of spins of photons begins on distance between them approximately equal 0,5 mm, that is on distance, approximately, in 500 times the greater of the sizes of photons. If to present a photon in the size equal to millimeter the distance on which spins of photons start to cooperate, will be about 500mm. 

        We have already noted, that rotational fields of photons feel each other on the distance equal, about 0.5 mm. The same size of the beginning of interaction of photons has established by Frenel [4]. It almost in 500 times more the size of a photon. Taking into account this feature, we shall describe formation of diffraction pictures behind a wire (fig. 28, 29). 
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Fig. 28. The scheme of formation of 

a shadow  wire
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Fig. 29. Diffraction of light, 

formed by a wire




            Let's note those important supervision which have been made by Frenel at the analysis o diffraction of pictures behind a wire.


 If to cover light proceeding from one side of a wire internal borders disappear. Hence, for formation of borders interaction of the beams going from both sides of a wire is necessary. From this also follows, that borders are formed as a result of a crossing of the rays of light going from both sides of a wire or, otherwise, as a result of crossing of trajectories of movement of photons. Frenel considered, that borders outside of a shadow are formed by crossing of the beams proceeding from a luminous point and from edges of a wire, and borders inside a shadow are formed by crossing of the rays of light bent about both edges of a wire. If one edge of a wire to close, borders disappear.
          Frenel considered, that results of his experiences - the weighty proof of the wave nature of light and an inaccuracy of the point of view of Newton about its corpuscular structure. Now we shall see, that Newton had right point of view,  but mistaken Frenel.

           Photons 1 and 4 fly by near to a wire. Photons 2 and 3 are reflected from edges of a wire (fig. 30). It is quite natural, that at reflection from a wire photons are polarized with different circular polarization. Certainly, spins 
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 at all photons identical on size, but to facilitate the analysis of their behavior, we shall give them numbers. If spins of photons 1 and 2 
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 are directed opposite (fig. 30, а) their trajectories leave from each other (fig. 24, b). Also photons 3 and 4 similarly behave. As spins of photons 1 and 4 are directed to one side of their trajectories approach (fig. 24, а) and they appear not in points A  and B In screen NN ’, but in a point C (fig. 30). Photons and with opposite circular polarization (fig. 30, b) similarly behave. In result in the center of a shadow from a wire the light strip is formed. That about it wrote O.Frenel [4]: 

            «From experiences which I have carried out, follows, that the phenomena of diffraction cannot be attributed only to beams which concern bodies and consequently it is necessary to assume, that infinite set of other beams separated from these bodies by appreciable intervals, nevertheless, appear revolved from the initial direction and also participate in formation of borders ». Described at the analysis rice 30, confirms this thin supervision Frenel. 


 Frenel considered, that if a light source 
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 (fig. 31) is located on distance 
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 from a wire in diameter 
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 the size of its geometrical shadow on screen NN ’, located from a wire on distance 
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, will be equal 
[image: image543.wmf]D

. 


 And now we shall analyze theories of Frenel. He considered, that at interaction of waves of light going from a dot source, with edges of a wire (fig. 28 - 30) secondary waves which, being crossed, form diffraction pictures in a shadow of a wire are formed. For the theoretical proof of this hypothesis he has taken extreme points of a wire as the centers and has carried out from them two circles with the radiuses distinguished on half of length 
[image: image544.wmf]l

 of a wave of light. 

	[image: image545.png]



	[image: image546.jpg]|






Fig. 30. The scheme of formation of a light strip in the center of a shadow from a wire

[image: image547.png]



Fig. 31. The scheme to the analysis of the formula for calculation of a geometrical shadow


 It is necessary to admire with subtleties of supervision of Frenel and carefulness of measurements of experimental results which he has received. However, confuses absence of many circuits, as experimental installations, and - for check of theoretical results. We eliminate this lack and we shall show the circuit (fig. 32) from which the formula for calculation of parameters of the internal borders formed by a wire is received. 


 Light goes from a dot light source and its beams A’ and B’ (fig. 32) concern edges A and B a wire where in opinion by Frenel secondary waves which are distributed as spheres with radiuses 
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 which length differs on half of length of a wave 
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 of light are formed. In system of readout 
[image: image551.wmf]XOY

 he has written down the equations of light circles so:
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Fig. 32. The scheme to analysis  of Frenel’s theory of diffraction of light 


 The joint decision of these equations gives result
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 Neglecting a square of length of a wave whereas size this very small, he receives 
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      Thus, the equation (129), in his opinion, allows to calculate coordinate 
[image: image557.wmf]y

 of a point 
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 of crossing of circles (fig. 32). Following step of Frenel makes without any explanatories. Instead of radius of sphere 
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 he puts in the equation (129) size 
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 - distance from a wire up to the screen 
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 (fig. 32). 
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 At once it is visible that to do  it is impossible, as a point of crossing of circles (126) and (127), the point 
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 does not lay in a plane of the screen 
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 (fig. 32). In a point 
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 the radius of a circle 
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 differs from size 
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 more than for length of a wave 
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. Nevertheless, if we shall design this point on the screen its double coordinate 
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 with the big accuracy will describe distances between two borders symmetric concerning an axis 
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. The wrong mathematical conclusion of the formula (130) results in correct calculation of experimental result. In what here business?


 Before to search for the answer to this question, we shall be convinced that the formula (130) gives the result close to experiment. That the formula (130) allowed result of calculation of distances between dark borders of different orders, Frenel has entered into it factor which accepts values 
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 and the formula (130) has accepted the following final kind 
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            In tab. 6 experimental data of Frenel and results of calculation under the formula (131) are resulted. Thus diameter of a wire 
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 was equaled 1 mm, and length of a wave of light - 
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Table 6. Results of experiences of Frenel

	Size b, m
	The order

 borders
	The theory

(m)
	Experiment (m)

	0, 592
	2-nd
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    Apparently (tab. 6), convergence of theoretical results with experimental data good enough, despite of an inaccuracy of process of a conclusion of the formula (131). The incorrectly deduced formula, gives correct result. It means, that there is a correct conclusion of this formula and our problem to find it. But before it to do, it is necessary to understand with all mistakes of Frenel. 

First of all there is a question: why the wave going from a point A, outstrips a wave going from a point B, on half of length of a wave 
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? The answer to this question at Frenel is not present. Further, we shall pay attention to that (fig. 32), that a point of crossing of circles (point М) (130) it should have negative coordinate 
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, but in the formula (128) positive. It too a mistake. Check of a conclusion of this formula, since the initial equations (126) and (127), confirms positive size of coordinate 
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, that obviously contradicts the initial data resulted on fig. 32. Uneasy to find the reason of this mistake. Therefore we address to the main independent judge – the Axiom of Unity of space – matters – time. 

Process of distribution of light – function of time, therefore the decision of this problem should be begun with drawing up of the equations in which coordinates of any point of a light circle would be functions of time. For a circle with the center in a point A and B we have (fig. 32):
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For a circle with the center in a point B the equations will be such:
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Let's transform the equations (132) as follows:
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 Further, we shall erect the left and right parts of the equations (134) in a square and we shall combine them. In result, after transformations, we shall have
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Similar transformations we shall carry out and for system of the equations (133). In result we shall receive
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Equating the right parts of the equations (135) and (136), we shall find
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Now, in the formula (137) which coincides with the formula (128), the minus specifying negativity of coordinate 
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 of a point 
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 has appeared. It fully complies with position of a point of M of crossing of circles on fig. 32. Neglecting composed 
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 in view of it little, we shall receive the formula (129), replacing in it size 
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 on size 
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, we shall receive the formula (130). Entering in this formula Frenel’s factor  
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 and lowering a minus, we shall have finally the formula (131) for calculation of distances between dark diffraction borders in a shadow of a wire.  

Let's pay attention to that in the formula (131) before coordinate 
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 there is figure 2. It is transferred from a denominator of the formula (130) in the left part that specifies that 
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this distance between two borders symmetric concerning an axis OX. The circuit on fig. 32 does not give us is right on such interpretation as circles (132) and (133) have one point of crossing in a zone of the screen 
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, located below axes OX and the formula (137) confirms it.

Thus, any replacement of size 
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 by size 
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, presence only one point of crossing of circles (132) and (133) in a zone of the screen, and also absence in the formula (128) minuses, deprive with us is right to use it for interpretation of result of experiment, according to which diffraction pictures behind a wire – consequence of addition of waves of light. 

However, good convergence of experimental results with calculations under the formula (131) deprives with us is right to deny its connection with really described phenomenon. Hence, the formula (131) should have other mathematical conclusion. To find it is our following task. For this purpose we shall transform the formula (131) as follows
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From this formula follows, as 
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EMBED Equation.3[image: image605.wmf]b

 , together with 
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EMBED Equation.3[image: image607.wmf]y
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 - cathetuses of similar rectangular triangles (fig. 33). 
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Fig. 33. The scheme to the analysis of experiment of Frenel


 The circuit on fig. 33 shows, that at constant values 
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 and 
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 the corner 
[image: image611.wmf]a

 is constant. It means, that the numerator 
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 and a denominator 
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 in the formula (138) change proportionally so, that their attitude remains to constants (fig. 34).
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Fig. 34. The scheme to the analysis of law of change of the right part of the formula (138)


 Thus, the numerator 
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 and a denominator 
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 of the formula (138) change so, that their attitude remains to constants for all dark borders of diffraction pictures behind a wire. Sizes 
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 show the location of a border on screen NN ’ (fig. 34). Thus, formulas (130) and (131) of Frenel have no any attitude to wave distribution of light. They follow from the described process of interaction spins of photons, as particles.


 In tab. 7 results of Frenel’s experiment  are submitted and calculation of a tangent of a corner 
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on which size it is possible to judge small size of a corner, under which photons is given, having touched edge of a wire, move to the screen.

Table 7. Results of  Frenel’s experiments 

	Size b, m
	The order of a border
	Formulas for 

calculation
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	0.592
	2-nd
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	0.000845
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	3-rd
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         Thus, the formula (131) of Frenel follows from a rectangular triangle (fig. 33) which is formed by crossed trajectories of movement of photons between an obstacle forming diffraction a picture, and the screen.         

          As a corner 
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 in the formula (138) very small at a conclusion of formulas it is possible to use two trigonometrical functions 
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 and 
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, therefore it is necessary to know limits of change of this corner at which such replacement (tab. 8) is allowable.

Table 8. Values of corners and trigonometrical functions

	Corner 
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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


          Comparing tables 2 and 3, we see, that the biggest corner 
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 in experiments (tab. 2) is less 
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. Hence (tab. 8), is present an opportunity to use instead of - 
[image: image633.wmf]tga

 function 
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. Necessity of use of a hypotenuse of a rectangular triangle instead of its cathetuses can arise at experimental researches. Then to the formula (138) there will correspond the circuits shown on (fig. 33 and 34). 


 The representation about the wave nature of light were generated not only on the basis of Frenel’s experiences, but also - Yang. Most well-known of them is experience on an interference of light behind two cracks (fig. 35). Light passes through cracks A and B and on screen NN ’ is formed, as was considered, interference  a picture. Yang has established, that distances between light strips pay off under the formula [6]
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 The similar size in experience of Frenel in view of the formula (131) will be defined so
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Fig. 35. The scheme of experiment Yang with two cracks

In experience of Frenel 
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 and the formula (140) becomes formula of Yang (139). If size 
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 to measure from an axis of symmetry (fig. 34, 35), [6]
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          Formula of Frenel (131) for calculation of diffraction pictures behind a wire (fig. 28, 30) differs from formula of Yang (139) for calculation diffraction pictures behind two cracks (fig. 35) value of factor 
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. Frenel measured distances as he wrote, between dark borders in view of the center of a picture [4]. Yang measured simply distances between light borders, starting from the central light strip. As the phenomenon forming diffraction pictures in both cases one and too the formula for their calculation turns out one. As in the center of a picture a light strip (fig. 29, 30, 36) the factor 
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, and in the formula (131) of Frenel - values 
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Yang  has established, that the quantity interference strips increases with increase in distance from cracks up to the screen (fig. 36). Such law speaks increase in quantity of crossings of trajectories of photons in process of their distance from sources of polarization, that is - from edges of cracks (fig. 36).

	[image: image646.jpg]



а)
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b)
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c)


Fig. 36. The foto of formation interference strips behind two cracks at different distance up to the screen

And now we shall pay attention that increase in light exposure in a point O (fig. 35) – consequence in it photons from two cracks A and B, instead of consequence of addition of waves. Therefore for the characteristic of distribution of photons behind two apertures or cracks (fig. 35, 36) is not present any necessity to enter additional concept "interference", as the increase in light exposure in a point O (fig. 35) or behind two cracks (fig. 36) is formed by the same phenomenon – a stream of the photons reflected from edges of cracks. So all pictures considered by us – result of diffraction of photons, but not additions of waves of light.


 We have resulted qualitative and, in part, a quantitative explanation of corpuscular properties of light at interaction of spins of photons taking place through apertures and reflected from edges of a wire and cracks. It  is enough for the proof of formation diffraction pictures streams of photons which  spins cooperate at crossing trajectories of their movement.

THE CONCLUSION


 Certainly, reading of the stated scientific information demands special attention and concentration. If this condition is carried out, the reader receives convincing proofs of communication of the revealed model of a photon with a reality. Without it it is impossible to receive the described interpretation of results of experiments on reflection, polarization and diffraction of light. 
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