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The 1-st  paragraph of the third chapter from a rate of lectures 
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3. ELECTRON
Ph. M. Kanarev
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http://Kanarev.innoplaza.net
http://peswiki.com/index.php/Directory:Kanarev_Electrolysis
http://www.new-physics.com/
3.1. The prologue

The theoretical and experimental information about electron it is collected enough that from analysis of existing and new mathematical models and the experimental data describing behavior of electron, to reveal its electromagnetic structure. 


 As electron – the electromagnetic formation located in space possessing a negative charge it should have a constant of localization. It is quite natural, that key parameter of localization of electron is its radius 
[image: image1.wmf]e
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. As electron has mass 
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 property of   its localization demands a constancy of product of mass of electron  on its radius 
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. We shall designate angular speed of rotation of electron through 
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 and we shall transform product 
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 as follows.
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         Let's designate: 
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 - Planck's constant; 
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- speed of light. Then the numerical size of a constant of localization of electron will be equal to a constant of localization of a photon (14), and in technical system of units it - the constant moment 
[image: image9.wmf]0
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 of the forces working inside of electron.

               
[image: image10.wmf].

10

210254

.

2

10

997925

.

2

10

626176

.

6

42

8

34

0

0

const

m

kg

C

h

M

k

=

×

×

=

×

×

=

=

=

-

-

          (94)

            Let's divide a constant of localization of electron (94) into experimental size of its mass 
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 We shall pay attention that the received size coincides with experimental Compton’s  length of a wave of electron 
[image: image13.wmf]m

r

e

e

12

10

426

.

2

-

×

=

=

l

. Such concurrence cannot be casual. As Compton’s  length of a wave of electron is determined in experiments of interaction of x-ray photons with electrons we have strong reasons to consider, that Compton’s length of a wave 
[image: image14.wmf]e
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 of electron is equal to radius 
[image: image15.wmf]e
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 of its rotation. These bases strengthen the physical sense following from dimension of a constant (94) localizations of electron. It means, that product of radius 
[image: image16.wmf]e
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 of electron, as parameter of its localization, on mass 
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 of electron - size a constant. While product of mass of electron  
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 for length of  its wave 
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 does not contain any sense of localization.


 As radius of electron – size a constant the material density of a ring of electron also will be constant.
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or

            
[image: image21.wmf].

/

10

977

.

5

)

10

426

.

2

(

282

.

6

10

210

.

2

2

2

20

2

12

42

2

0

const

m

kg

r

k

r

m

e

e

e

Ke

=

×

=

×

×

×

=

×

=

×

=

-

-

-

p

p

d

          (97)


 The second physical sense of a constant of localization 
[image: image22.wmf]0

k

– the constant moment 
[image: image23.wmf]0
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 of the forces working in internal structure of electron. 


 Angular speed 
[image: image24.wmf]e
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 of rotation of a ring we shall define, using Planck's 
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 The pulse of a ring of electron will be equal
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 Speed of points of a ring is equal to speed of light
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              Mathematical models which would allow to expect its radius with the accuracy close to experimental value Compton’s length of a wave of electron 
[image: image29.wmf]m
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are necessary for amplification of the proof of the fact of localization of electron. Search of such models – our following task. For its decision we shall consider in the beginning ring model of electron.

3.2. Ring model of electron
           It is known, that electron has own energy which usually define under the formula 
[image: image30.wmf]E

m

C

e

e

=

2

. However the sense of such assumption is not always deciphered. And it consists that if all mass of electron   to transfer in mass of a photon energy of electron will be equal 
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. This fact has experimental confirmation. It is known, that mass of electron and a positron are equal. Cooperating with each other, they form two photons. That is why we can attribute to electron the energy equal to energy of a photon, having the corresponding mass. The mass of rest electron 
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 is determined with the big accuracy. Energy of electron 
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, equal to energy of a photon, we shall name photon energy of electron. And now we research opportunities of ring model free electron. 

          For this purpose it is postulated, that electron has equal among themselves kinetic 
[image: image34.wmf]k
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 and potential 
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 energy which sum is equal to its photon energy 
[image: image36.wmf]E

e


                                
[image: image37.wmf].

2

2

2

0

e

e

e

e

e

k

e

h

r

m

C

m

E

E

E

w

w

×

=

=

=

+

=

                              (101)

     Calculation under this formula gives such value of photon energy of electron
 
[image: image38.wmf]eV
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or
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     If free electron rotates only concerning the axis angular frequency 
[image: image39.wmf]w

e

 of rotation of ring model free electron, determined of the formula (101), appears equal 
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and radius of a ring
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 Apparently, the theoretical size of radius of a ring of electron is equal to experimental value Compton’s lengths of    its wave 
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          Speed 
[image: image43.wmf]V
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 of points of a rotating ring appears equal speed of light
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                 (106)                      

            Further we shall receive the same size (105) radiuses of electron, but with the help of other formulas which contain its electromagnetic characteristics.

            Here it is necessary for us to pay attention to one fact. In classical mechanics as we  know, frequently real objects are replaced with the simplified models. Something similar has turned out and in our case. Not having revealed while structure of electron, we have received its simplified model - a ring. This model helps us to analyze mechanical behavior of electron, but almost does not contain the information on its electromagnetic properties. Therefore we shall look for such mathematical models describing behavior of ring model of electron which would contain its charge 
[image: image45.wmf]e

, the magnetic moment 
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 and intensity of a magnetic field 
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 of electron [1].

            If to assume, that the charge of electron is in regular intervals distributed on length of its ring model each element of a ring 
[image: image48.wmf]D

l

 will have mass 
[image: image49.wmf]D
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 and a charge 
[image: image50.wmf]D
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 (fig. 25).

[image: image51.png]



Fig. 25. The circuit of ring model of electron
           In that case rotating ring model of electron will be similar to a ring current and on each element of this ring two will operate equal on size and opposite forces on a direction: force of inertia 
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          Let's pay attention to that fact, that in modern physics there are two relatives on physical sense of concept for the characteristic of a magnetic field: induction of a magnetic field 
[image: image55.wmf]B

 and intensity of a magnetic field 
[image: image56.wmf]H

which are connected by dependence
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where 
[image: image58.wmf]m

0

- a magnetic constant.

        Experience of the analysis shows, that it creates the certain mess at formation of representations about a magnetic field, therefore some authors refuse the unsuccessful term "a magnetic induction" and leave one, more successful term "intensity of a magnetic field", designating its symbol 
[image: image59.wmf]B

. So has acted  C. E. Swartz - the author of the book "Phenomenal  physics", and we shall follow to his example [22]. A magnetic field we shall characterize in vector size 
[image: image60.wmf]B

, naming its intensity of a magnetic field measured in system of SI in Т (Тesla).


 Then dimensions of the right and left parts of the formula (104) will be written down so [11]
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     Designating mass density of a ring 
[image: image62.wmf]d
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, and charging- 
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, we have
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     As
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and 
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, the equation (107) becomes
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     So, we have received a mathematical correlation into which enter: mass 
[image: image70.wmf]m
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 of free electron, its charge 
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, intensity of a magnetic field 
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 inside a ring which is generated by a charge of a rotating ring, angular frequency 
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 and radius 
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 of a ring of electron. Lacks in this correlation of the magnetic moment of electron 
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 and  Magneton of Bohr 
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        Let's pay attention to that fact, that in the resulted formula 
[image: image78.wmf]h

 - size vector, it gives vector properties  to Magneton of Bohr 
[image: image79.wmf]В

m

. 


 The following important fact – affinity of values of the magnetic moment of electron 
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 and Magneton of Bohr 
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        From formulas (115 and 116) follows, that directions of vectors 
[image: image83.wmf]h

 and 
[image: image84.wmf]M
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 coincide. We shall transform a correlation (114) as follows
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 From this we have
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         The left part of this correlation can be considered and as scalar product of two vectors: 
[image: image86.wmf]B
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 и. 
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. Then energy of electron 
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, as well as a photon 
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, - size vector. Further we shall see, that this important consequence is realized in the law of radiation and absorption of photons by electrons.

     Now we can define from a correlation (118) intensity 
[image: image90.wmf]B
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 of a magnetic field inside ring model of electron, to be exact – near to its geometrical center
. Angular speed 
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 of rotation of a ring and its radius 
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        Let's pay attention to very big intensity of a magnetic field near to the center of symmetry of electron. 
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        As district speed of points of a ring is equal to speed of light from this we have
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 From the formula (117) one more mathematical model for calculation of radius of electron follows
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 from here [1]
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where 
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 - intensity of a magnetic field near to the center of symmetry of electron.

          So, the main parameter of ring model free electron - the radius of a ring 
[image: image100.wmf]r
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 determined under formulas (95), (105), (121) and (123), appeared identical. 

         The ring model of electron forms intensity of an electric field 
[image: image101.wmf]ek
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. It is defined under the formula
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 It, is possible to tell, enormous intensity. It surpasses intensity of the electric fields created by the person, almost on seven orders.

         Lack of ring model that it does not open the reason of a birth of a positron, therefore the intuition prompts, that the ring should have any internal structure. Search of this structure - the following task.

        Before to start its decision, we shall pay attention to the circuit of ring model of electron, following of our calculations (Fig. 25). The most important feature of the theory and model of electron is concurrence of directions of vectors 
[image: image103.wmf]e
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. Further we shall see, how these vectors play a main role at formation of atoms, ions and molecules.

3.3. Toroidal model  of electron
  So, electron, as well as the photon, as a first approximation has the form of a ring. As the second approach electromagnetic model of electron we shall consider torus. We shall consider for the beginning,  that torus is hollow. Radius of a circle of section torus (Fig. 26) we shall designate through 
[image: image104.wmf]r
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Then the area of its surface will be defined under the formula
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[image: image106.png]



Fig. 26. The circuit of toroidal model of electron
        Let's designate superficial density of an electromagnetic substance of electron 
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     Let's define the moment of inertia of hollow torus. From Fig. 26 we have
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     As electron shows simultaneously electric and magnetic properties and has the kinetic moment we have bases to assume, that it has two rotations. Usual rotation concerning an axis of symmetry with angular frequency 
[image: image112.wmf]w

e

 we shall name the kinetic rotation forming its kinetic moment 
[image: image113.wmf]h

 both kinetic energy 
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. And the second - vortical rotation concerning a ring axis with angular frequency 
[image: image115.wmf]w
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 (Fig. 26). We shall name its potential rotation forming its potential 
[image: image116.wmf]0
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 energy and potential properties. It is quite natural to assume, that the sum kinetic 
[image: image117.wmf]E
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 and potential 
[image: image118.wmf]0
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 energies of free electron is equal to its photon energy 
[image: image119.wmf]E
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. We shall look at an opportunity of realization of our postulate. Kinetic energy of rotation hollow torus will be defined under the formula (Fig. 26)
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        Taking into account frequency 
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 Apparently (131), kinetic energy 
[image: image123.wmf]K

E

 of electron is equal to half of its full, photon energy (102), confirming serviceability of our postulate..

           It is uneasy to see, that radius 
[image: image124.wmf]r
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 torus, certain of the formula (130), has size 
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       In 1922 the American physicist - experimenter A. Compton has found out, that absent-minded X-rays have the big length of a wave, than falling. Shift of length of a wave 
[image: image126.wmf]D
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 ihe expected under the formula 
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 The size 
[image: image128.wmf]e
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 was defined experimentally and has been named Compton’s length of a wave of electron 
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. Subsequently theoretical value of this size has been received also by the complex mathematical transformations based on ideas relativity [17].   
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      Further, at the analysis of effect Compton, we shall deduce the formula (129) analytically and we shall show, that Compton’s  length of a wave of electron is equal 
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 Calculation under this formula gives the result conterminous to its experimental value  
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       Thus, the size of radius 
[image: image132.wmf]r

e

 of ring model of electron, received by us in the settlement way several methods at which different set of characteristics of electron (95) was used, (105), (121) and (123) completely coincides with experimental value Compton’s lengths of a wave of electron  
[image: image133.wmf].
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          As from the resulted results follows, that the length of a wave of electron is equal to radius of its ring model and as results of different methods of calculation of radius of electron coincide with experimental result of Compton the toroidal model of electron now is the fact, quite sufficient for confident promotion is farther in our search.

     The size of radius 
[image: image134.wmf]r

e

 of a circle of section torus (Fig. 26) is defined from potential rotation of electron with frequency 
[image: image135.wmf]w

r

 (Fig. 27). 
[image: image136.png]



Fig. 27. The circuit of model of electron
               While we do not know a correlation between angular speeds of kinetic and potential rotations of electron, therefore postulate, that angular frequency 
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 of kinetic rotation in 
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 time less than angular frequency 
[image: image139.wmf]w
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 of potential rotation free electron, that is
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     Supposing also, that speed of points of an axial ring torus in kinetic rotation concerning the motionless system of readout connected to an axis of rotation of electron, is equal to speed of points of a surface torus potential rotation, we have
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     From these correlations we shall find
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And
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          Believing, that vortical rotation of electron generates its potential energy, we have 
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 Apparently, potential energy 
[image: image145.wmf]0

E

 of electron is equal to its kinetic energy 
[image: image146.wmf]K

E

 (131). Doubling this result, we shall receive full photon energy of  free electron (102).


 So, equality kinetic and potential energies of electron can be counted the proved postulate.


 We shall define intensity of an electric field 
[image: image147.wmf]ET

H

on a surface of torus. Taking into account the area of  its surface (126) and a correlation between radiuses 
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[image: image150.wmf]

 It is very big intensity of an electric field, but, according to law Colon, it decreases proportionally to a square of distance from a surface of torus of electron.


 The size of specific density of mass of hollow torus of electron is interesting. It to be defined under the formula 
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 If we on a correct way from toroidal model of electron the mathematical model for calculation Magneton of Bohr 
[image: image152.wmf]B

m

 and consequence of difference of its size from experimental size of the magnetic moment 
[image: image153.wmf]e

M

 of electron should follow. As angular frequency of potential rotation of electron is equal 
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that, the radius of section тора has size
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           It is known, that a current 
[image: image156.wmf]I

proceeding on a conductor, it is connected to a circle of its section 
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and the magnetic moment 
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  formed by a current around of a conductor, - dependence 
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, and, that for section torus of electron 
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This size is equal Magneton of Bohr 
[image: image163.wmf].
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 Now there is an opportunity for an explanation of divergences between theoretical size of Magneton of Bohr 
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 and experimental size of the magnetic moment of electron 
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 The reason of so insignificant distinctions is covered, apparently, in discrepancy of performance of equality 
[image: image166.wmf]С
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           Concurrence of photon energy, Magneton of Bohr and radius of electron received at calculation under different formulas, gives the basis to assume, that electron represents the closed ring whirlwind forming toroidal structure which rotates concerning the axis of symmetry, generating, thus, potential 
[image: image167.wmf]0
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 and kinetic 
[image: image168.wmf]K

E

 energy.

        And now present, that external forces start to rotate such torus against a course of the screw or to brake its rotation. At once on an equatorial surface it is formed six vortical, radially the directed ring fields (Fig. 4). Leaving from electron, they form structure of six ring magnetic fields closed with each other. The slightest change of density of one of these fields or the slightest its remoteness from the geometrical center forms noncentral forces which start to rotate such structure. Arising asymmetry between its fields forms the unstable position of such structure automatically attracting it in rectilinear movement with speed of light 
[image: image169.wmf]С

 (Fig. 6).

      The rest of electron again restores the vortical movement, having changed accordingly angular speeds 
[image: image170.wmf]w
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 and radiuses 
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 so that difference between them in 
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 time was kept. Energy of electron 
[image: image173.wmf]E
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 will decrease accordingly.

        As energy of electron is equal to product of a constant of Planck on angular frequency, after radiation photon energy of electron will decrease due to change of its angular frequency 
[image: image174.wmf]w

e

. That Planck's constant has kept the constancy, radius of electron 
[image: image175.wmf]r
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 should increase, and the mass 
[image: image176.wmf]e
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 - to decrease. After absorption of a photon all its parameters will change upside-down.


 Free electron has strictly constant mass 
[image: image177.wmf]e

m

, a charge 
[image: image178.wmf]e
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 and radiuses 
[image: image179.wmf]e

e

r

r

,

. When it radiates a photon its parameters change, but stability is kept due to energy of connection with a nucleus of atom. If this connection to break off in the mechanical way conditions of stay of electron in a stable condition disappear. To restore these conditions, electron should swallow up the radiated photon or quantity of an electromagnetic substance equivalent to it from an environment which we name an ether. Only in such kind it will keep the stability.


 We shall pay attention that radiuses of light and infra-red photons on many orders is more than radius of electron. It means, that at the moment of radiation excluded ring electric fields form structure of a photon (Fig. 6) on significant distance from electron (Fig. 26). This distance decreases with reduction of radius radiated a photon. As the radius of electron is equal to radius of a x-ray photon so electron cannot radiate a scale - photon. This function is carried out with a proton at synthesis of nucleus.

           Thus, electron has the form rotating hollow torus (Fig. 26). Its structure appears steady due to presence of two rotations. The first - concerning an axis which are taking place through the geometrical center torus perpendicularly planes of rotation, and the second - vortical rotation concerning the ring axis which are taking place through the center of a circle of section of torus.

        Some methods of calculation of radius of torus, including its various power and electromagnetic properties, give the same result conterminous to experimental value Compton’s of length of a wave of electron, namely 
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     So, free electron has potential (vortical) rotation concerning its ring axis and kinetic - concerning an axis of symmetry. It radiates when external influence suddenly changes balance between these rotations.

           And now we shall present, that external forces not only have braked kinetic rotation of electron, but also have changed its direction. What will take place with a direction of potential rotation? It too will change, and electron will turn in a positron. But this very unstable electromagnetic formation, therefore time of a life of a positron is insignificant a little.

        So, at a substantiation of model of electron we have involved in the analysis already existing laws Colon and Newton, Lorentz's electromagnetic force and the following constants: a constant of localization 
[image: image181.wmf]0
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, speed of light C, Planck's 
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constant, mass of rest electron 
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, its charge 
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, energy of rest electron, an electric constant 
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, Magneton of Bohr 
[image: image186.wmf]B

m

, 
[image: image187.wmf]M
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- experimental size of the magnetic moment of electron which we designate so 
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, Compton’s length of a wave of electron which now should be named Compton’s radius 
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 of electron.  

           Other important characteristic of electron is its spin. It is equal accuracy Planck's to constant and is size vector 
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          The third important characteristic of electron - the magnetic moment or Magneton of Bohr 
[image: image192.wmf]B
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, which generates intensity 
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e

 of a magnetic field of electron (Fig. 28). It is equal 
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vicinities of its geometrical center. It - significant size, but it intensively decreases in process of removal from the geometrical center of electron along an axis of its rotation [22].


 On Fig. 28 the part of magnetic force lines and the lines describing an electric field of electron is shown only. If to show all set of these lines the model of electron will take the form, close to the form of an apple. As force lines of an electric field are perpendicular to force lines of a magnetic field the electric field in such model becomes almost spherical, and the magnetic field under the form will be close to a magnetic field of a rod magnet.


 We shall pay attention that magnetic force lines have the maximal rapproachement in the center of symmetry of electron (Fig. 28). It gives us the basis to believe, that the radius of a circle 
[image: image195.wmf]ee
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 limiting magnetic power (force) lines in the center of symmetry of electron is equal to size which has been named classical radius of electron.
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where 
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 - Compton’s length of a wave of electron.      

[image: image202.png]



Fig. 28. The circuit of electromagnetic model of electron 
(in figure the part electric is shown only and

 magnetic force lines)

          The information about electron, is stated above, gives the basis to doubt that the size 
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 characterizes the basic size  of electron. 


 The model of electron (Fig. 28) involuntarily forms representation about an opportunity of formation clusters of electrons. Heteronymic magnetic poles can pull together them, and the same electric charges to limit this rapproachement. In result electrons, incorporating with each other, can form clusters. Already there is an experimental proof to this fact [15], [16].
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� It is known, that intensity of a magnetic field should be equal the geometrical center to zero.
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