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8. ELECTRON,  PROTON,  NEUTRON

8.1. The prologue


 The theory of a photon convincingly shows, that formation of structures of photons of all ranges the law of preservation of the kinetic moment operates. It is quite natural, that the same law should operate formation and other elementary particles. It is easy to be convinced of it at the consecutive analysis of their behavior.

As the law of preservation of the kinetic moment operates formation of elementary particles so from it follows, that lengths 
[image: image473.wmf]).
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 of waves of the elementary particles, established experimentally, should be equaled to radiuses 
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 of their rotation [271], [277]. 


[image: image3.wmf]r

=

l

.                                                            (142)

        The mathematical model of the specified law is represented Planck's with constant 
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 in the developed record 
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which follows from formulas (144) for calculation the energy of  photons.
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 We shall pay attention once again to dimension of a constant of Planck (143). In classical mechanics this dimension corresponds to vector size and 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 [271], [277].  

               Thus, the basic elementary particles can be represented as a first approximation as rotating rings (fig. 37). The vector 
[image: image7.wmf]h

 is directed along an axis of rotation of a ring so, that if to look from its edge rotation will be directed against a course of a hour hand. Planck's constant in this case name spin [271], [277].
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Fig. 37. Scheme to definition of concept: the kinetic moment of a ring 
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 Further we shall see, that electrons, protons and neutrons have the uniform constant 
[image: image10.wmf]0
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 of localization equal to a constant of localization of a photon (54).
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The  dimension of this constant contains precise physical sense: with increase in mass 
[image: image12.wmf]m

 of a ring its radius 
[image: image13.wmf]r

 decreases. It is peculiar, as we have already shown, to photons. If the mass is constant, as at electron also the radius of it is constant [271], [277].

8.2.  Radius of electron

 The theoretical and experimental information about electron is extensive. From it follows, that electron has mass 
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 The resulted information gives us the basis to present of electron as a first approximation as a ring. It is quite natural, that at once there is a necessity of definition of radius 
[image: image16.wmf]e

r

 of a ring of electron theoretically and experimentally. The theoretical size of radius of a ring of electron is defined by division of a constant 
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 (145) its localizations into mass 
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 [276], [277].
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 As 
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e

r

l

=

, there is an opportunity to compare theoretical size of radius 
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 (146) with experimental length of a wave of electron, certain by Compton. He has found the empirical formula for calculation of change of length of a wave 
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 of the x-ray photon reflected from electron 
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 In this formula the size 
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 carries out a role of experimental factor which he has named length of a wave of electron. It appeared equal
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 Concurrence of theoretical size 
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(146) radiuses of electron and experimental size of length of its wave 
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(148) serves as the weighty proof of validity of equality 
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. Reliability of this proof amplifies by an analytical conclusion of the empirical formula (147) of the circuit of interaction of ring models of a photon and electron (fig. 38) [270].
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 reflected a photon from electron  are connected by simple dependence (fig. 38)
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        After interaction of a photon with electron  its pulse will change on size
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Fig. 38. The scheme of interaction of a photon with электроном in effect Комптона
          
 It is known, that Compton’s effect  is shown at interaction between electrons and x-ray photons. It is caused by that they have radiuses of rotation close on size, therefore we have bases to designate 
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              It also is formula of Compton for calculation of change of length 
[image: image39.wmf]D
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 of a wave of the reflected x-ray photon which it has picked up empirically in 1922 and used at interpretation of results of the experiment. 


 The angular speed 
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 of rotation of a ring of electron we shall define, using Planck's constant which for electron enters the name so
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 Speed 
[image: image43.wmf]e
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 of points of a rotating base ring of electron is equal to speed of light 
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 To receive the mathematical models containing other characteristics of electron, it is necessary to analyze in details the forces working on the rotating ring.
8.3. Ring model of  electron
           It is known, that electron has own energy which usually define under the formula 
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. 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. Energy of electron 
[image: image48.wmf]E
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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 of free electron  [270], [271], [277]. 

          For this purpose we assume, that electron has equal among themselves kinetic 
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 and potential 
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 energy which sum is equal to its photon energy 
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     Calculation under this formula gives such value of photon energy of electron
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          If free electron rotates only concerning the axis angular frequency 
[image: image54.wmf]w

e

 of rotation of ring model of free electron, determined of the formula (156), appears equal [270], [276], [277].
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and radius of a ring
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 Apparently, theoretical sizes of angular speed of electron, determined on different formulas (154) and (158) are equal. Theoretical sizes of radius of a ring electron, certain under formulas (146) and (159) are equal to experimental value Compton’s lengths of its wave 
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            Thus, not having revealed while structure электрона, 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: image58.wmf]e

, the magnetic moment 
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 and intensity of a magnetic field 
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 of electron [270], [276], [277].


 By search of these models to not do without new hypotheses. The bases for their formulation we shall take from the theoretical and experimental information describing behavior of charged elementary particles in magnetic fields. 

           Experiments on accelerators have shown, that the curvilinear trajectory of electron in a magnetic field is well described by the mathematical model reflecting equality between centrifugal force of inertia, working on electron, and force of a magnetic field [34].
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 Here involuntarily there is an assumption, that process of formation of ring structure of electron the same law also operates. We shall consider fruitfulness of this postulate. As  electron has the form of a ring we assume, for the description of process of formation of a ring it is necessary to transfer a ratio (160) in the differential form.

            As the charge of electron is in regular intervals distributed on length of its ring model each element of a ring 
[image: image62.wmf]D
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 will have mass 
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 and a charge 
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 (fig. 39). 
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Fig. 39. The circuit of ring model of electron
           On each element of a ring some forces will operate: force of inertia 
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, Coulomb’s   forces of pushing apart, force of magnetic interaction and any others, while unknown to us of force. We shall assume, that centripetal force, i.e. the resulting force bending a trajectory of separate elements of a ring and forcing a ring to make rotary movement around of an axis, will be equal 
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 (fig. 39) [34]. The further analysis as it will be shown, will confirm fruitfulness of this assumption.
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 We shall check up dimensions of the right and left parts of the formula (160) [208]. 
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 They are identical, the formula (160) means is reliable. Designating mass density of a ring 
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, and charging- 
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, we have [270], [276], [277]:

                                                   
[image: image72.wmf]D

D

D

m

l

r

m

m

e

=

×

=

×

d

d

j

,

                                         (162)

                                                     
[image: image73.wmf]D

D

D

e

l

r

e

e

e

=

=

×

d

d

j

.

                                         (163)

     As
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and 
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 Integrating, we shall find
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     So, we have received a mathematical ratio into which enter: mass 
[image: image79.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 ratio Bohr’s magneton   
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        Let's pay attention to that fact, that in the resulted formula (167) 
[image: image86.wmf]h

 - size vector, it gives vector properties to Bohr’s magneton  
[image: image87.wmf]В
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 We shall transform a ratio (166) as follows [270], [276], [277]
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 From this we have
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     Now we can define from a ratio (168) intensity 
[image: image89.wmf]e
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 of a magnetic field inside ring model of electron, 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 (170) magnetic fields in the center of its symmetry. From (166) we have [270], [276], [277]
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that completely coincides with the values of this size determined under formulas (154) and (158).               


 From the formula (169) one more mathematical model for calculation of radius of electron  follows
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 From here 

                  
[image: image95.wmf],

10

426

.

2

10

025

.

7

10

274

.

9

142

.

3

4

10

626

.

6

10

998

.

2

4

)

(

12

8

24

34

8

m

Н

h

С

theor

r

e

В

e

-

-

-

×

=

×

×

×

×

×

×

×

×

=

×

×

×

=

m

p

           (173)

where 
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 - intensity of a magnetic field in the center of symmetry of electron.

          So, the main parameter of ring model free electron - the radius of a ring 
[image: image98.wmf]r

e

determined under formulas (146), (160) and (173), appeared identical and equal to experimental size of length of a wave of electron (148 [276], [277]. The ring model of electron forms intensity of an electric field 
[image: image99.wmf]E
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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 of electron that it does not open the reason of a birth of a positron, therefore 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. 39). The most important feature of the theory and model of electron is concurrence of directions of vectors 
[image: image101.wmf]h

 and 
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. In other to simplify representation Bohr’s magneton  
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 in figures, we shall designate it and 
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 we shall name the magnetic moment of electron.   
8.4. Toroidal model of electron
          So, electron as a first approximation has the form of a ring. As the second approach electromagnetic model of electron we shall consider tor. We shall count for the beginning it hollow.    Radius of a circle of section of tor (fig. 40) we shall designate through 
[image: image105.wmf]r
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. Then the area of its surface will be defined under the formula [276], [277]
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        Let's designate superficial density of an electromagnetic substance of electron 
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m

. Then
                                                        
[image: image108.wmf]d

p

r

m

e

e

e

e

e

m

S

m

r

=

=

4

2

.

                                                    (176)

[image: image109.png]



Fig. 40. The scheme of toroidal model of electron
     Let's define the moment of inertia hollow torus. From fig. 40 we have
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       As electron shows simultaneously electric and magnetic properties and has the kinetic moment 
[image: image113.wmf]h

 we have bases to assume, that it has two rotations. Usual rotation concerning an axis of symmetry with angular frequency 
[image: image114.wmf]w
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 we shall name the kinetic rotation forming its kinetic moment 
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 both kinetic energy 
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. And the second - vortical rotation concerning a ring axis with angular frequency 
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 (fig. 40). We shall name its potential rotation forming its potential 
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 energy and the magnetic moment 
[image: image119.wmf]е
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. Vortical rotation concerning a ring axis of toroidal forms a magnetic field of electron, therefore potential energy of electron characterizes its potential electric and magnetic properties [276], [277].

           At the analysis of power of electron as rotating ring, we have shown, that its full photon energy 
[image: image120.wmf]E
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 will consist of kinetic among themselves kinetic 
[image: image121.wmf]E
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 and potential 
[image: image122.wmf]0
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 components. We shall look at an opportunity of realization of this postulate in toroidal model of electron. Kinetic energy of rotation of hollow tor will be defined under the formula (fig. 40) [276], [277].
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        Taking into account frequency 
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 Apparently (181), kinetic energy 
[image: image126.wmf]K

E

 of electron  is equal to half of its full, photon energy (167), confirming serviceability of our postulate [270], [276], [277].

         The size of radius 
[image: image127.wmf]r

e

 of a circle of section of tor (fig. 40) is defined from potential rotation of electron with frequency 
[image: image128.wmf]w
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. For this purpose we assume, that
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            As speed of light concerning space is constant, that is the bases to believe, that speed of points of an axial ring of tor in kinetic rotation is equal to speed of points of a surface of tor  potential rotation [270], [276], [277].
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     From these ratio 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: image134.wmf]0

E

 of electron is equal to its kinetic energy 
[image: image135.wmf]K

E

 (181). Putting results (181 and 186), we shall receive full photon energy of free electron (157).


 So, equality kinetic and potential energy of electron gives the basis to consider proved postulates (182), (183). We shall define intensity of an electric field 
[image: image136.wmf]E

U

 on a surface tor. Taking into account the area of its surface (175) and a ratio between radiuses 
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 It is very big intensity of an electric field, but, according to law of Coulomb, it decreases proportionally to a square of distance from a surface of tor of electron. The size of specific density mass of  hollow tor of electron  is interesting. It will 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 Bohr’s magneton 
[image: image140.wmf]B

m

 should follow. Taking into account radius of section of tor 
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 (185) and known dependences between a current 
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), we shall find  Bohr’s magneton [276] 
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 We shall check up dimension of this formula [208]. 
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 The dimension is observed, therefore the formula (189) is reliable. Concurrence of results of calculation of photon energy of electron, Bohr’s magneton  and radius of electron 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 and to a ring axis of tor, generating thus its kinetic 
[image: image149.wmf]K
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 and potential 
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E

 energy, and also the magnetic moment of electron 
[image: image151.wmf]е
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 equal to Bohr’s magneton 
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 (fig. 41).

[image: image153.png]



Fig. 41. The scheme of model of electron (the part of magnetic force lines is shown only)


 If to show all set of the lines describing a magnetic field of electron its model will take the form, close to the form of an apple (fig. 41). 

        The new information about electron gives the basis to consider, that, the size 
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  resulted in directories named in classical radius of electron, is radius of the cylinder limiting rapprochement of magnetic force lines of electron, its rotations going along an axis in one direction (fig. 41). Reliability of it is confirmed with dimensionless size of thin structure 
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which is equal to the attitude of length of a circle 
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 of the specified cylinder to radius of electron 
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        And now we shall present, that external forces start to rotate such tor in the return side or to brake its rotation. At once on an equatorial surface tor it is formed six vortical, radial the directed ring fields (fig. 14). 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: image159.wmf]С

 [270], [276], [277].

      The rest of electron again restores the vertical ring movement, having changed accordingly angular speeds 
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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 
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 will decrease accordingly.

        As energy of electron is equal to product of a constant of Planck on angular frequency 
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after radiation of a photon energy of electron will decrease due to change of its mass. 


 That Planck's constant has kept the constancy, radius of electron 
[image: image165.wmf]r

e

 should increase, and frequencies 
[image: image166.wmf]w

e

 - to decrease. The changed parameters of electron break stability of its condition therefore it is compelled to restore initial mass. If close there is a photon with such mass it will immediately swallow up it and will restore all constants. If close there is no the photon necessary for restoration of the lost mass of electron  starts to absorb a substance of an environment which we name an ether. It will swallow up such quantity of this substance which will restore its constant mass 
[image: image167.wmf]e

m

. All its other parameters and the constants managing its stability will automatically be restored also  [270], [276], [277].


 Thus, free electron has strictly constant mass 
[image: image168.wmf]e

m

, a charge 
[image: image169.wmf]e
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 and radiuses 
[image: image170.wmf]e
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,

. When it establishes connection with another valent electron it too radiates a photon, and its parameters change, but stability is kept due to energy of connection with a proton or with another valent electron. 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 after that 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 magnetic fields form structure of a photon (fig. 14) on significant distance from electron (fig. 41), determined by duration of transient from 
[image: image171.wmf]V

 up to 
[image: image172.wmf]С

. This distance decreases with reduction of radius radiating   a photon. As the radius of electron is equal to radius of a x-ray photon electron cannot radiate a scale - photon. This function is carried out with a proton at synthesis of nucleus [276], [277].

           Thus, electron has the form rotating hollow torus (fig. 41). Its structure appears steady due to presence of two rotations. The first - concerning an axis which are taking place through the geometrical center of 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 torus.

        Some methods of calculation of base radius of torus, including its various power and electromagnetic properties, give the same result conterminous to experimental value of Compton’s  length of a wave of electron, namely 
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  [270], [276], [277].

        So, at a substantiation of model of electron we have involved in the analysis already existing Coulomb’s  and Newton’s laws and the following constants: a constant of localization 
[image: image174.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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, Bohr’s magneton 
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which we designate so 
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e

M

=

m

,  Compton’s length of a wave of electron which now should be named Compton’s  radius 
[image: image181.wmf]e
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 of electron [276], [277].  

           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 
[image: image184.wmf]е
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or Bohr’s magneton which generates intensity 
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 of a magnetic field of electron (fig. 41). It is equal 
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 in 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 [277].

        Thus, electron represents as hollow torus which has two rotations: concerning an axis of symmetry and to a ring axis of torus. Rotation of electron concerning the central axis the kinetic moment 
[image: image187.wmf]h

 - vector size operates. Rotation concerning a ring axis of torus forms a magnetic field of electron, and directions of magnetic force lines of this field form two magnetic poles: northern N and southern S (fig. 41). 


 The model of electron (fig. 41) 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 rapprochement. In result electrons, incorporating with each other, can form clusters. Already there is an experimental proof to this  to the fact [188].

The analysis shows, that electron (fig. 41) operates formation of structure more than 20 constants in which reliability of everything formulated by us of hypotheses was reflected, and they have got the status of postulates. 

 8.5. About model of a proton


 The information on a proton has less, than about electron, therefore we shall be limited to the first approach its electromagnetic structure. As one would expect, as a first approximation model of a proton as well as models of a photon and electron, are represented with a ring.

             It is known, that the mass of rest of a proton 
[image: image188.wmf].
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. In view of it the constant of localization of a proton appears to an equal constant of localization of a photon [270], [277]
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           Then, believing, that the proton, as well as electron, as a first approximation has the form of a ring, we shall receive 
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where 
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 - the magnetic moment of a proton; 
[image: image193.wmf]P

Н

- intensity of a magnetic field of a proton in its geometrical center. 
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 The received size of radius of a proton (193) is equal to its Compton’s length of a wave 
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 It is quite natural to assume, that a proton, as well as electron, has classical radius 
[image: image196.wmf]pp

r

 its size is equal [277]
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 This radius 
[image: image198.wmf]pp

r

 on three order is less than radius 
[image: image199.wmf]P

r

 (193), therefore we have bases to consider, that it - radius of a circle in the center of symmetry of the proton, limiting rapprochement of its magnetic force lines.

            Thus, base radius of a proton (193) on three order less than base radius of electron (173). Spins of a proton also, as well as electron, it is equal Planck's to constant and it is directed along an axis of its rotation (fig. 41).  

       The sign on a charge of a proton is opposite to a sign on a charge of electron. It demands an opposite direction of vectors a spin 
[image: image200.wmf]h

 and the magnetic moment 
[image: image201.wmf]P

M

 (fig. 42). The formula (167) connecting a constant of Planck and Bohr’s magneton, reflects this requirement [270], [277]. 


 Further, at the analysis of process of formation of molecules we shall receive confirmation of that vectors a spin and the magnetic moment at electron coincide on a direction, and at a proton - are opposite. Therefore (167) it is necessary to write the formula with plus for electron and with a minus for a proton (fig. 42).
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[image: image203.png]



Fig. 42. The Scheme of model of a proton

        Intensity of a magnetic field of a proton near to the geometrical center of its ring model (194) is so great, that we have bases to consider, that such intensity is capable to form the magnetic forces connecting protons and neutrons of a nucleus of atom which refer to as nuclear forces.

        Intensity of a magnetic field near to the geometrical center of a proton can be calculated, using its photon energy 
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, under the formula 
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 Apparently, it coincides with the size determined under the formula (194). If the magnetic field of a proton is similar to a magnetic field of a rod magnet heteronymic magnetic poles of such fields will pull together protons, and their same electric charges – to limit this rapprochement. Further we shall see, that such phenomenon is observed at formation of a molecule of hydrogen, and also at performance by atom of hydrogen of function of a connecting link at formation of various molecules.


 Intensity of an electric field of a ring of a proton on 6 orders more than corresponding intensity at electron.
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            If the proton has the form тора, filled with a radio substance the volumetric density 
[image: image207.wmf]P
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 of this substance should be close to density of nucleus of atoms 
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        If to present a proton as sphere with radius 
[image: image210.wmf]m
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 (fig. 42) at direct contact of two protons between them force of pushing away will operate кулоновская
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        For comparison we shall calculate the force of gravitation working in this case between protons.
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 Results of these calculations convincingly prove, that at formation of nucleus of atoms a main role forces of gravitation play not, and electrostatic and magnetic forces. They also form nucleus of atoms.   

        That it was generated more or less precise representation about model of a proton, we shall note, that as a first approximation this ring, and in the second – continuous torus. In view of set of electric and magnetic force lines the proton can be presented as the geometrical figure having the form of an apple with magnetic force lines, taking place along an axis of an apple and becoming isolated against each other. Electric force lines are directed to perpendicularly magnetic force lines or perpendicularly ring surface. Such model has almost spherical electric field and two magnetic poles: northern and southern. Poles are formed on the different ends of an axis of rotation of a ring. Thus directions of vectors 
[image: image213.wmf]h

 also 
[image: image214.wmf]P

M

 are opposite. It provokes us to postulate toroidal model of a proton with the vortical rotation opposite to similar rotation at toroidal model of electron. But the density continuous torus, close to density of nucleus of atoms, suggests, that torus of a proton has only one rotation, therefore we shall present model of a proton while as continuous torus, which axial line – a base ring of a proton (fig. 42).

8.6. About model of a neutron

        It is known, that mass of rest of a neutron 
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. The constant of localization of a neutron appears to an equal constant of localization of a photon, electron and a proton [270], [271], [277].
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          The neutron has no charge. As the mass of a neutron insignificantly differs from mass of a proton Compton’s values of their lengths of waves or radiuses have close values (193), (203).  


 The main property of a magnetic field of a neutron postulated by us (fig. 43) – mutually perpendicular six magnetic poles: northern three and three southern. Further we shall see, that such property of a magnetic field of a neutron automatically reveals structure of nucleus of atoms. The theoretical size of radius of a neutron is equal
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Fig. 43. The scheme of model of a neutron

           Thus, constants of localization of the basic elementary particles: a photon, electron, a proton and a neutron are equal.
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        It is known, that the difference between mass of a neutron and a proton is equal 
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 mass of electron. This implies, that the proton became a neutron, it should grasp 2,531 of electron. As does not exist electrons with fractional mass the proton should absorb an integer electrons. If it will swallow up three electrons, and its mass will increase only for 2.531 mass of electron there is a question: where the rest of mass of electron  
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will get to? The modern physics of this process explains the broken balance of mass simply: the birth neutrino which has no charge, therefore, as considers in modern physics, the birth of this particle is very difficult for registering. However further we shall see, that transformation of not absorbed part of electron a proton in an ether – more plausible hypothesis.

              If to mean the classical radius of a neutron similar to classical radius of electron and a proton it will be equal
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 We do not see the bases to attribute this radius to the geometrical size of all neutron. Most likely, it - the size of its any part which we have named radius of section of a cavity of the central magnetic field, limiting rapprochement of its magnetic force lines.
The conclusion


 Existing and additional mathematical models expect key parameters of electron, a proton and a neutron, received experimentally. Convergence of theoretical and experimental results is so significant, that we have bases to use the received models of electron, a proton and a neutron for interpretation of experiments and the further theoretical and experimental researches.

9. ATOM’S SPECTROSCOPY

9.1. The prologue


 Spectroscopists  have registered already hundred thousand spectral lines of atoms, ions and molecules. It is the biggest file of the experimental information on a microcosm. Therefore correct interpretation of spectra has exclusively great value at formation of correct representations about a microcosm. 


 The theoretical spectroscopy of orthodox physics is based on the approached methods of calculation of spectra of atoms and the ions following from idea of orbital movement of electron in atom and basing equations of Maxwell and Shrodinger. 

The idea of orbital movement of electron in atom is formulated in 1911 by E. Rezerford, and in 1913  postulates by Bohr on stationary orbits and spasmodic transitions electrons between them which are accompanied by radiation of quantums of energy have appeared. Subsequently De Broil  has added these ideas to the whole quantity of lengths of waves 
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 electron in each orbit of radius 
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 [270], [277].
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Taking into account, as 
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 , we receive the mathematical model of Bohr’s postulate   [223], [277]
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At 
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. It was the first difficultly interpretive result, but to it have not paid due attention. Have ignored also more fundamental ambiguity: how electrons the atoms, flying on orbits, connect them in molecules?  

Nevertheless, the received results have allowed to calculate precisely a spectrum of atom of hydrogen, therefore reliability of the specified ideas has been recognized proved. Inability of a postulate of Bohr and his theory to calculate precisely a spectrum of the first electron atom of helium, demanded the careful analysis of the reasons of such position, but it also has been ignored. Equation of Shrodinger  promoted this, that as from it followed impossibility of exact definition of position of electron in atom. Somehow to weaken misunderstanding process of formation of molecules from atoms, concept an orbit have replaced with concept orbital and have gone further, and we shall stop and shall try to remove the marked contradictions [270], [277].

Let's start with the most simple – the analysis of a spectrum of atom of hydrogen. For this purpose at once we shall replace concepts an orbit and orbital with concept a power level electron in atom.

9.2. The beginning of the new theory of spectra

Energy of connection 
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   of hydrogen atom  with a proton at the moment of its stay at the first power level is equal to energy of ionization 
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 eV. When electron absorbs a photon with energy 10,20 eV and passes to the second power level, energy of its connection with a nucleus decreases and becomes equal 3,40 eV [270], [277].  
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To remove the contradiction in the formula (208), the agreement was accepted: to count energy of electron in atom negative and to write down the formula (208) so [270], [277]
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However, if to take into account full energy 
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 of electron,  

                                              
[image: image240.wmf].

40

.

3

20

.

10

60

.

13

-

=

+

-

e

e

E

E

                                         (210)

Now it is clearly visible, that energy of electron in atom - size positive, and the equation (210) reflects change only connection energy of electron  at its power transitions, and minuses before sizes 13.60 and 3.40 mean not negativity of energy, and process of subtraction of the energy spent for connection of electron with a proton [270], [277].  

Let's write down similar ratio for transition of electron from the first on the third and fourth power levels [270], [277].
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From ratio (210), (211) and (212) the law of formation of a spectrum of atom of hydrogen [270], [277] follows
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where: 
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- the energy of ionization equal to energy of such photon after which absorption by electron it  loses touch with a nucleus and becomes free; 
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- energy of connection electron with a nucleus of the atom, corresponding to the first power level also is equal to energy of a photon.

For atom of hydrogen 
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. In view of it mathematical model (213) can be written down so [270], [277]
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 We have received mathematical model of the law of formation of a spectrum of atom of hydrogen which includes only frequencies absorbed or radiated  photons, that is frequencies of rotation of photons concerning the axes. And where frequency of rotation of electron around of a nucleus of atom? There is no it. In mathematical model of the law (213) there is no also an energy corresponding to orbital movement of electron.  

   Almost hundred years we believed, that electron in atom rotates around of a nucleus, as a planet around of the Sun. But the law of formation of a spectrum of atom of hydrogen (213) denies orbital movement of electron. Is not present in this law of the energy corresponding to orbital movement of electron so, and there is no at it such movement [270].  

It is uneasy to notice, that in process of removal of electron from a nucleus of atom (210, 211, 212) its energy of connection 
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 with a nucleus changes on dependence [1], [25]
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where 
[image: image251.wmf]n

=1,2,3....-Number of a power level of electron in atom, the main quantum number.

It also is mathematical model of the law of change of energy of connection of electron  with a nucleus of any atom. The size 
[image: image252.wmf]1
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which is included in this equation, - energy of connection of anyone of electron with a nucleus of the atom, corresponding to the first power level. For electron  of hydrogen atom it is equal to energy of ionization 
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, and for electrons other atoms is defined from experimental spectra by a special technique which we shall describe further.

        As spectral lines of absorption coincide with spectral lines of radiation the mathematical model of the law of radiation should be same, as well as law of absorption (213.) it is quite natural, that at the moment of stay of electron at the first power level it does not radiate, as this level is for it limiting. However, if it is at the second power level 
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At the moment of stay at the third 
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In a general view these ratio will be written down so 
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Reducing on 
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 and transforming, we shall find 
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         Thus, from the equations of absorption (211), (212) and (213) and radiations (216), (217) and (218) the same mathematical model of the law of radiation and absorption of photons by electron follows at its power transitions in atom of hydrogen (213, 218).

     From (220) also follows, that energy of connection of electron with a nucleus of atom are defined under the formula (221) similar to the formula (215).
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         Thus in atom of hydrogen energy of connection 
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 of electron with a nucleus of the atom, corresponding to the first power level, is equal to energy of its ionization 
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        It is known, that a spectral line of atom of the hydrogen, corresponding 
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 is absent, but the reason of it for a long time remained the unknown person. Further, at the analysis of a spectrum of the universe, we shall find this reason. It is caused by that the born atom of hydrogen cools down not at once, and gradually. The main sources of space atomic hydrogen – stars. The first contact of electron with a proton begins with 108 power levels. Further, in process of removal from a star and reduction of temperature of environment, it in steps passes to the bottom power levels. Quite naturally that, if the gradient of temperature thus was equal to zero electron could pass at once from 108 power levels to 1-st - and radiate a photon with energy 13,598 eV and then the spectral line corresponding to this energy would appear. But it is not the result of existence of a gradient of temperatures between a proton and electron at the moment of the beginning of a birth of atom of hydrogen and subsequent its rapprochement electron with a proton. 
9.3. Spins of a photon and electron

 The concept of spins of quantum physics characterizes rotation of particles. We have already shown, that energy of a photon 
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 and energy 
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 of free electron, are defined under identical formulas:


[image: image275.wmf]v

h

E

f

×

=

,                                                       (222)


[image: image276.wmf]e

e

h

Е

w

×

=

.                                                      (223)


 The frequency of fluctuations designated by a symbol 
[image: image277.wmf]n

, - is widely used in physics. It is considered to be, that it - scalar size which is easily registered by modern oscillographs at electric measurements. Planck's 
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 constant - size vector. In view of it energy of the photon 
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determined under the formula (222), automatically becomes vector size. 
  

          However, recently the author had suspicions available vector properties at energy individual photons and electrons. To establish true, it was necessary to return to the analysis of physical essence of frequency 
[image: image280.wmf]n

. Whether that is frequency which is fixed with oscillographs and on which all modern electrodynamics is constructed? In fact the oscillograph fixes frequency of pulses of photons (fig. 18), but not the frequency managing movement of each photon separately (fig. 12 and 14). 

               To find the answer to this question, we shall analyze connection between as it is considered, scalar 
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 frequency and angular frequency 
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which it is considered to be vector size. This connection is reflected by dependence 
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  from which follows, that if angular frequency 
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 to consider as vector size, linear frequency 
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 - too size vector. And, directions of vectors 
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 also 
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 coincide (fig. 44).
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Fig. 44. The scheme of a direction of vectors 
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 In view of stated the right parts of formulas (222) and (223) can be considered both as scalar products and as vector products of two vectors [277].  


 The scalar product of two vectors equally to product of their modules on cosines a corner between them. As these vectors coincide on a direction, the corner between them is equal to zero (fig. 44), and cosines this corner - to unit. In this case scalar product of these vectors 
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 and 
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 is equal to scalar size and then to energy of individual photons (222) and electron (223) – sizes scalar [277]. 


 If to consider vector product of the specified vectors it is equal to the third vector which module is defined as product of modules of these vectors on a sine of a corner between them. As the sine of zero is equal to zero vector product of these vectors equally and energy of individual photons (222) and individual electrons (223) also it appear to zero equal to zero. This implies, that sizes energy individual photons and individual electrons have no vector properties [277].


 If such approach to count correct powerful restrictions on the analysis of processes of radiation and absorption of photons by electrons are removed, arising at vector properties of energy individual photons and electrons. Therefore in the given book we count the stated analysis correct, and energy of individual photons and electrons – scalar sizes.

9.4. Calculation of a spectrum of atom of hydrogen

          Let's substitute in formulas (220) and (221) 
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 we shall receive theoretical values 
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(theor.) of energies  of photons absorbed or radiated by electron  at its power transitions in atom of hydrogen which practically completely coincide with experimental 
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(exper.) values of these energies, and energy 
[image: image298.wmf]b
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 of connections of its electron with a nucleus of atom (tab. 9).

Table 9. A spectrum of atom of hydrogen

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	10.20
	12.09
	12.75
	13.05
	13.22
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(theor.)  
	eV
	10.198
	12.087
	12.748
	13.054
	13.220
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(theor.)
	eV
	3.40
	1.51
	0.85
	0.54
	0.38


        From the law of spectroscopy (220) follows, that energy absorbed and radiated  photons at transition of electron between power levels 
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 and 
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 pay off under the formula [223], [270], [276]

                                                
[image: image304.wmf].

1

1

2

2

2

1

1

ú

û

ù

ê

ë

é

-

×

=

=

D

n

n

E

E

E

f

f

                                   (224)

          For electron atom of hydrogen energy 
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 is equal to energy of its ionization 
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. We shall result results of calculation (tab. 10) under this formula  photons energy 
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(theor), radiated or absorbed by electron of atom of hydrogen at between levels of   transitions 
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 and 
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 in comparison with experimental 
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(exper.)  data.

Table 10. Energy between levels transitions of electron of hydrogen atom

	Levels
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	2...3
	3...4
	4...5
	5...6
	6...7
	7...8
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(exper.)
	eV
	1.89
	0.66
	0.30
	0.17
	0.10
	0.07
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(theor.)
	eV
	1.888
	0.661
	0.306
	0.166
	0.100
	0.065


        The formula (224) allows to calculate energy radiated and absorbed photons at any power transitions of electron. For example, at transition of electron with 3-rd on 10-th power level it absorbs a photon with energy which pays off under the formula
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        And if electron passes, for example, with 15-th to 5-th power level it radiates a photon with energy
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 Thus, the resulted formulas allow to calculate energy absorbed or radiated a photon by electron at its transition between any power levels in atom of hydrogen.

9.5. Calculation of spectra hydrogen like  atoms

        The atoms having one electron, are named hydrogen like atoms. We have already shown, that energy of connection of electron of hydrogen atom at the moment of its stay at the first power level is equal to energy of ionization of this atom. Similar law is observed at all hydrogen like atoms.

           Researches have shown, that numbering of electrons in atoms should be begun with electrons, having the least potential of ionization. It considerably simplifies the subsequent mathematical models for calculations of spectra.  

             So, for example, at atom of helium two electrons. One has energy of ionization 54.416 eV, and another – 24.587 eV. In view of stated, the first electron of helium atom we shall count the electron with smaller energy of ionization 24.587 eV, and the second – with the greater 54.416 eV. Then the following element - lithium - the first will have electron with energy of ionization 5.392 eV, the second ionization with energy 75.638 eV, and the third – 122.451 eV. Similar numbering of electrons  we shall accept and for other chemical elements.


 It is known, that number of chemical element Z in Mendeleyev's table corresponds to quantity of protons in a nucleus of atom, and energy of connection of electron of hydrogen like  atom at the moment of its stay at the first power level is proportional to a square of quantity of protons in a nucleus.


 Energy of connection of electron  with a proton (nucleus) of atom of the hydrogen, corresponding to the first power level, is equal 13.598 eV. Hence, energy of connection 
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 of electron of hydrogen like atom  of any other element 
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, corresponding to the first power level, will be equal [270], [277]


[image: image318.wmf]eV

Z

E

z

2

1

598

.

13

×

=

.                                              (227)


 Below (tab. 11) are resulted theoretical and experimental values connections energy of electrons of hydrogen like   atoms, corresponding to their first power levels, for some chemical elements [270], [277]. 

            Apparently, with increase in a serial number of a chemical element of a divergence between theoretical and experimental values increase. The true reason of it is still unknown, but it will start to clear up at the analysis of spectra of multielectronic atoms. We shall consider it at the analysis of processes of formation of spectra of all of four electrons of beryllium atom.


 Certainly, if results of our analysis were known to spectroscopists to experimenters they could understand processes of formation of spectra and is more exact interpret results of the experiments. Absence of such opportunity compelled them to enter the various poorly proved reserves at formation of sequences of change energy spectral lines.

Table 11. Theoretical and experimental values connections energy of electrons of hydrogen like atoms, corresponding to their first power levels

	Chemical element
	Number of element Z
	Energy of connection
[image: image319.wmf]b
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, eV

	
	
	experiment
	the theory

	H
	1
	13.598
	-

	He
	2
	54.416
	54.392

	Li
	3
	122.451
	122.382

	Be
	4
	217.713
	217.568

	B
	5
	340.217
	339.950

	C
	6
	489.981
	489.528

	N
	7
	667.029
	666.302

	O
	8
	-
	870.272


        Let's name a stationary power level of electron in atom such power level, being on which, electron can swallow up such photon at which energy of its connection with a nucleus becomes equal to zero and it appears free. Then energy of connection of electrons of hydrogen like  atoms, corresponding to stationary power levels, will pay off under the formula
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 The symbol 
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n

 designates own frequency of the photon absorbed by electron at leaving from a stationary power level 
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 in a free condition. 
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- energy of ionization of atom of hydrogen. Results of calculation under the formula (228) are resulted in tab. 12. 
Table 12. Energy of connection of electron   with nucleus of hydrogen like atoms

	Z
	Chemical element
	Method
	Energy of connection 
[image: image324.wmf]b
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, eV

	
	
	
	n=1
	n=2
	n=3
	n=4

	1
	H
	Exper.

Theor.
	13.598

-
	3.398

3.399
	1.508

1.511
	0.848

0.849

	2
	He
	Exper.

Theor.
	54.416

-
	13.606

13.604
	6.046

6.046
	3.396

3.401

	3
	Li
	Exper.

Theor.
	122.451

-
	30.611

30.613
	13.601

13.607
	7.651

7.653

	4
	Be
	Exper.

Theor.
	217.713

-
	54.423

54.428
	24.183

24.190
	13.613

13.607

	5
	B
	Exper.

Theor.
	340.217

-
	85.047

85.054
	37.797

37.801
	21.257

21.263

	6
	C
	Exper.

Theor.
	489.981

-
	122.461

122.495
	54.431

54.446
	30.611

30.624

	7
	N
	Exper.

Theor.
	667.029

-
	166.689

166.757
	74.089

74.114
	41.669

41.689


           Let's not expect spectra of electrons of hydrogen like  atoms of all chemical elements, and we shall result only a design procedure for some from them. We shall calculate, for example, a spectrum of electrons of hydrogen like atoms of helium and lithium [270], [277]. 


 As helium with one electron is considered as hydrogen like atom, so the energy of connection of electron with its nucleus, corresponding to the first power level, is equal to energy of its ionization 
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. Substituting these results in formulas (220) and (221), we shall find (tab. 13 [270]), [277].

Table 13. A spectrum of the second electron of hydrogen like atom of helium and energy of  its connection 
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 with a nucleus of atom at stationary power levels

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	40.91
	48.37
	51.02
	52.24
	52.90
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(theor.)
	eV
	40.91
	48.37
	51.02
	52.24
	52.90
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(theor.)
	eV
	13.60
	6.05
	3.40
	2.18
	1.51


   The third electron of lithium atom has the greatest energy of ionization 
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. Iit is equal to energy of connection of its electron with a nucleus of the atom 
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. Substituting 
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 in formulas (220) and (221), we shall find (tab. 14).

Table 14. A spectrum of the third electron  of lithium hydrogen like atom and energy of its comconnection 
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 with a nucleus of atom at stationary power levels

	Values
	n
	2
	3
	4
	5
	6

	
[image: image335.wmf]f
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(exper.)
	eV
	91.84
	108.84
	114.80
	117.55
	119.05
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(theor.)
	eV
	91.84
	108.85
	114.80
	117.55
	119.05
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(theor.)
	eV
	30.61
	13.60
	7.65
	4.80
	3.40


        Equation (220)  have named  the law of formation of spectra of atoms and ions because before revealing this law spectra hydrogen like atoms paid off with the help of equations Balmer - Ridberg or Shrodinger, and for calculation of spectra of all subsequent electrons the approached numerical methods were used. The equation (220) allows to expect spectra of all electrons, but under certain conditions. We shall consider these conditions in detail by the example of calculation of a spectrum the first electron atom of helium [270], [277].    

9.6. Calculation of a spectrum of atom of helium


 The atom of helium has two electrons. Energy of ionization of the first 
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, and the second- 
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.  The condition of atom of helium at which both its electrons are at the first power levels, refers to as the basic, not excited. Energy of excitation is an energy of the absorbed photon. It is equal to a difference between energy of ionization 
[image: image340.wmf]i
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 of electron and energy of connection of electron with a nucleus of the atom, corresponding to a that power level to which passes electron after absorption of a photon. We have named such levels stationary. 


 The atom of helium with one electron is in the ionized condition, therefore it name an ion of helium. We have already shown, that law of change energies of stationary power levels at all atoms consisting of a nucleus and one electron, same. Spectra of such ions pay off on mathematical model (221) of the law of formation energies of connections of electrons  with nucleus of atoms. 


 We shall pay attention readers to the main thing: opportunities of Shredinger  equation  by exact calculation of spectra come to an end hydrogen like atoms. The spectrum of the first of the first electron of helium atom Shrodinger equation does not allow to calculate  precisely. We shall look at opportunities of our mathematical model (220) of formation of spectra of atoms and ions to calculate a spectrum of the first эelectron atom of helium [270], [277].


 For this purpose we shall write out from the directory of energy of excitation of the first electron of the helium atom, corresponding to stationary power levels. At 
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, we have (tab. 15).

 We shall remind, that energy of connection 
[image: image342.wmf]b

E

 of the first electron with a nucleus of atom are defined as a difference between energy of ionization 
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 and energies of the excitation 
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, equal to energies of absorbed or radiated photons 
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 (tab. 15). 


 Crucial importance in our search accepts accuracy of experimental data of spectroscopy as on their basis the further representations about a picture of interaction of the first electron with a nucleus of atom of helium are formed.

Table 15. Power parameters of stationary power levels of the first electron of helium atom

	Number of a level, n
	Energy of connection
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	Energy of excitation
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, eV

	1
	?
	?

	2
	3.627
	20.96

	3
	3.367
	21.22

	4
	1.597
	23.01

	5
	1.497
	23.09

	6
	0.847
	23.74

	7
	0.547
	24.04

	8
	0.377
	24.21

	9
	0.277
	24.31

	10
	0.217
	24.37

	11
	0.167
	24.42

	12
	0.137
	24.45

	13
	0.117
	24.47

	14
	0.097
	24.49

	15
	0.077
	24.51

	16
	0.067
	2452



 We shall note, that in directories [5] and [25] experimental values energies of ionization are determined to within the third sign, and energy of excitation of stationary power levels - up to the second. Composers of directories mark, that value of the second sign  excitation energies differ at different authors on 
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 Hence, for revealing the empirical law forming a series energies of excitation of stationary power levels first electron of the atom of helium, it is necessary to approximate results of calculations energies connections to the second sign after a point.


 And not everything, that it is necessary to take into account it at the analysis of experimental data. We shall pay attention to such record in the directory [5]: «Alongside with experimentally measured lengths of waves in offered tables there are such lines which lengths of waves are designed on power levels in view of rules of selection. It or till now not found out lines of thin structure, or the weak, roughly measured spectral lines. Legality of such calculation does not cause doubts as power levels are established on reliably measured lines with use of secondary standards».


 It is difficult for us to agree with such method of experimenters. To take, for example, energy of excitation 23.01eV (tab. 15) corresponding to the fourth stationary power level. In the directory [5] it in general are not present, and in the directory [25] it is resulted without the instruction(indication) of brightness of a line, that is as very weak or not observable. How to us to act in this case? Will exclude more correctly it while from consideration by search of law of formation of energies of  excitation, corresponding to stationary power levels. In similar position there is also the energy of excitation equal 20.96eV. Therefore we shall exclude also it from consideration.


 At once we shall pay attention to how the empirical law for calculation of energy connections of the first electron of the helium atom has been received, resulted in tab. 16 
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, and completely conterminous with the law (221), forming energy of connection of electrons of hydrogen like atoms. For this purpose energy 3.37eV, corresponding in tab. 16 of energy of excitation 21.22eV has been taken, and increased on 4. 

              The received number 
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appeared energy of the connection corresponding to the first power level first electron of the atom of helium. Certainly, it is fictitious energy, but the number formed at its energies  (tab. 16, last column) completely coincides with a line of corresponding experimental values, confirming competency of exception of these lines energies of excitation 20.96eV and 23.01eV. 

          The received result is shown, that with energy of connection of the first electron of atom of the helium, corresponding to the first power level 
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, is not equal to energy of ionization of its electron 
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. Why? It is the central question on which we shall give the answer at the analysis of process of formation of atom of helium.

Table 16. Energy of connection 
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 of the first electron of atom of helium with its nucleus

	Number of a power level, n
	Energy of excitation, 
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	experiment
	the theory 
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	1
	24.586
	?
	13.47

	2
	21.22
	3.37
	3.37

	3
	23.09
	1.50
	1.50

	4
	23.74
	0.85
	0.85

	5
	24.04
	0.55
	0.55

	6
	24.21
	0.38
	0.38

	7
	24.31
	0.28
	0.28

	8
	24.37
	0.22
	0.22

	9
	24.42
	0.17
	0.17

	10
	24.45
	0.14
	0.14

	11
	24.47
	0.10
	0.10

	12
	24.49
	0.09
	0.09

	13
	24.51
	0.08
	0.08

	14
	24.52
	0.07
	0.07



 Results of table 16 demand return to experiment by definition of a spectrum of the first electron atom of helium to finalize presence or absence of the experimental lines corresponding энергиям 20.96eV and 23,01eV.


 Involuntarily there is a question: why at the second electron of atom of helium has value energies of ionization 
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 and connections 
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? We shall receive the answer to this question at the analysis of structure of atom of helium.

        If the formula (220) really is the law of formation of spectra of atoms and ions with its help we should receive experimental values of energies of excitation. Substituting in formulas (220 (221) 
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, we shall receive (tab. 17).

Table 17. A spectrum of the first electron of atom of helium

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	21.22
	23.09
	23.74
	24.04
	24.21
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 (theor.)
	eV
	21.22
	23.09
	23.74
	24.05
	24.21
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(theor.)
	eV
	3.37
	1.50
	0.84
	0.54
	0.37



 Further we shall receive spectra and other multielectronic atoms, using a method of definition of energy 
[image: image366.wmf]1
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 of connection of electron with a nucleus, corresponding to the first power level, developed by the example of the analysis of a spectrum of the first electron of atom of helium.
9.7. Calculation of a spectrum of atom of lithium  


 In atom of lithium three electrons. The lithium containing one electron, is considered hydrogen like  atom. We have already shown, as spectra of hydrogen like atoms, including hydrogen like atom of lithium (tab. 14) pay off. We shall calculate a spectrum of the second electron of this atom.


 Energy of ionization of the second electron of atom of lithium is equal 
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. Now it is necessary to find energy of connection of the second electron of atom of the lithium, corresponding to the second power level. For this purpose we shall write out from the directory a line of experimental values energies of excitation, corresponding to stationary power levels of its electron [5, 25]; 69.65; 72.26; 73.48; … eV. 


 As the second electron of atom of lithium cannot borrow the first power level the first energy of excitation 62.41eV in a number energies of  excitation, corresponding to stationary power levels, should belong to the second power level of its electron. Further, we shall find a difference between energy of ionization 
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 of its electron  and the energy of excitation corresponding to the second power level 
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 Now we shall increase the received difference 
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 on a square of the main quantum number corresponding to the second power level: 
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 The Received result will correspond to energy of connection of the second electron of atom of lithium with a nucleus of atom at the moment of its stay at the first power level. Its value 
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[270].  

           So, energy of ionization 
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 of the second electron of  atom of lithium is not equal to energy 
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 of its connection with a nucleus of the atom, corresponding to the first power level. Substituting these data in formulas (220) and (221), we shall receive (tab. 18).

        Let's calculate a spectrum of the first electron of atom of lithium. Its energy of ionization 
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, and a number energies of excitation, corresponding to stationary power levels, such [5,25]: 4.52; 4.84; 5.01; 5.11; 5.18; 5.22; 5.25; 5.28; 5.30; 5.31; eV.

Table 18. A spectrum of the second electron of  atom of lithium

	Values
	n
	2
	3
	4
	5
	6

	
[image: image377.wmf]f
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(exper.)
	eV
	62.41
	69.65
	72.26
	73.48
	-
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(theor.)
	eV
	62.41
	69.62
	72.25
	73.47
	74.13

	
[image: image379.wmf]b
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(theor.)
	eV
	13.54
	6.02
	3.38
	2.17
	1.50



 The difference between energy of ionization of its electron and the energy of excitation corresponding to the third stationary power level, will be such: 
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. Further, we shall find energy of connection of its electron with a nucleus of the atom, corresponding to the first fictitious power level.
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 So, energy of ionization of the first electron of atom of lithium 
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, and fictitious energy of connection with a nucleus, corresponding to the first power level 
[image: image383.wmf]eV

E

05

.

14

1

=

. Substituting these data in mathematical model of formation of spectra of atoms and ions (220) and in the formula (221) calculations energies of connections of its electron, corresponding to stationary power levels, we shall receive a spectrum of its electron (tab. 19).

Table 19. A spectrum of the first electron of atom of lithium

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	-
	3.83
	4.52
	4.84
	5.01
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(theor.)
	eV
	1.18
	3.83
	4.51
	4.83
	5.00
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	eV
	3.51
	1.56
	0.88
	0.56
	0.39


9.8. Calculation of a spectrum of atom of Beryllium

 The atom of Beryllium has four electrons. The greatest energy of ionization the fourth electron has, and the least – the first. We shall not result calculation of a spectrum of the fourth electron this atom as its results are resulted in tab. 12 as a spectrum of hydrogen like atom. We shall not repeat completely a detail of a design procedure of spectra of the third, the second and the first electrons of this atom, and we shall result only key moments of this technique [270], [277].


 Energy of ionization of the third electron of atom of Beryllium is equal 
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. Energy of excitation of it электрона, corresponding to stationary power levels, make the following number(line) [5, 25]: 140.39; 146.28; 149.01; 150.50; 151.40 eV. The difference between energy of ionization and value of the first energy in this number will be equal
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 Energy of connection of the third electron with a nucleus of the atom, corresponding to the first power level, will be defined so
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           Substituting values 
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 in formulas (220) and (221), we shall find (tab. 20).

Table 20. A spectrum of the third electron of atom of beryllium 
	Values
	n
	2
	3
	4
	5
	6

	
[image: image392.wmf]f
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(exper.)
	eV
	123.7
	140.4
	146.3
	149.0
	150.5
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(theor.)
	eV
	123.7
	140.5
	146.3
	149.0
	150.5

	
[image: image394.wmf]b

E

(theor.)
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	30.22
	13.43
	7.56
	4.84
	3.36



 The second electron of atom of beryllium has energy of ionization 
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 and the following number of energies of excitation, corresponding to stationary power levels [5, 25]; 11.96; 14,70; 15.99; 16.67; 17.08 eV.  


 We shall pay attention that the size of energy 3.96eV obviously falls outside the limits law of formation assumed by us energy of excitation. In the directory [25] this spectral line appears bright, therefore we do not have bases to exclude it from consideration. We still have one opportunity - to assume, that the second electron of atom of beryllium can have two positions in atom and it is connected to structure of its nucleus. Further we shall analyze structures of nucleus of atoms and we shall try to find the answer to the arisen ambiguity. Now we still have one opportunity: to consider, that energy of excitation 3.96eV and the rest of energy 11.96; 14.70; 15.99; 16.67; 17.08 eV  correspond to different positions of the second electron in atom, therefore we shall try to receive theoretically only a number 11.96; 14.70; 15.99; 16.67; 17.08 eV. For this purpose we shall find a difference between energy of ionization 
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 and energy 11.96eV.
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 Then energy of connection of the second electron of atom of beryllium, corresponding to the first fictitious power level, appears such: 
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. Substituting this size and energy of ionization 
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 in formulas (220) and (221), we shall find (tab. 21).

Table 21. A spectrum of the second electron of  atom of beryllium
	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	-
	11.96
	14.72
	15.99
	16.67
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	eV
	4.15
	11.96
	14.70
	15.96
	16.65
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	14.81
	6.25
	3.52
	2.25
	1.56


             The theory predicts (tab. 21) existence of energy of excitation 4.15eV, corresponding to the second power level, but it, on – seen, fictitious size of energy.  

            The first electron of atom of beryllium has energy of ionization 
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 and the following number of energies of  excitation [5, 25]; 5.28; 7.46; 8.31; 8.69 eV. We shall note, that in the directory [25] there is no energy 2.73 eV, and in the directory [5] she is resulted without the indication of its brightness. It gives us the basis to exclude it from consideration. Then the difference energies will be equal 
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, and the energy corresponding to the first fictitious power level, appears such 
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. Substituting 
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 in formulas (220) and (221), we shall find (tab. 22).


 Meanwhile mathematical models (220) and (221) yielded satisfactory results. However it were spectra of atoms and ions of first four elements of the table of D.I.Mendeleyev. These are the most simple atoms.

Table 22. A spectrum of the first electron of atom of beryllium 

	Values
	n
	2
	3
	4
	5
	6
	7
	8
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(exper.)
	eV
	5.28
	7.46
	8.31
	8.69
	8.86
	8.98
	9.07
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	eV
	5.28
	7.53
	8.31
	8.67
	8.87
	8.99
	9.07

	
[image: image410.wmf]b

E

(theor.)
	eV
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25


The note: experimental values energies of excitation, corresponding 6 -th, 7-th and 8-th to power levels are taken from the directory [25]. 

            If electrons it is valid wobbling  on nucleus of atoms at increase in their quantity in atom they start to cooperate with each other that mathematical models (220) and (221) do not take into account. As process of wobbling of electron  is accompanied by change of position his(its) back 
[image: image411.wmf]h

 this process should be accompanied by absorption or radiation of photons. In result the spectral line will extend or instead of a spectral line light strips will be formed, as is observed in molecular spectra. There are bases to believe, that for atoms with a plenty electrons and for molecules in mathematical models (220), (221) correction factors or trigonometrical functions which will characterize wobbling of electron   in a cell of atom will appear. We understand a cavity of the conic form in which basis it is located of electron as a cell, and the top is directed to a nucleus of atom. 


 There is a question: what purpose can be pursued, expecting spectra of atoms and ions. The first purpose - reception of the information for revealing structure of atom and its nucleus. The second purpose - calculation energy connections valent electrons with nucleus of atoms for their use at the analysis of power balance in various chemical reactions. The first purpose is represented far and, nevertheless, we shall make first steps to this purpose. The second purpose is closer to practice and consequently deserves priority attention. In view of it further we shall try to expect spectra valent electrons. 


 At the analysis of structure of nucleus of atoms and atoms of chemical elements we shall see, that if in atom there is all electrons, their energy of connection with protons of nucleus about identical.


 We have already agreed to name electron with the least potential of ionization by the first electron. This electron is valent. Further we shall see, that nucleus of atoms have such structure at which at once a little electrons have equal potential opportunities to be valent electrons. Therefore numbering of electrons in atom – business conditional. We shall try to calculate a spectrum of electron of atoms  having least potential of ionization. We shall name this electron the first [270], [277]. 

9.9. Calculation of a spectrum of the first electron of Bohr’s  atom 

 The atom Bohr’s atom  has five electrons. The electron which has the least energy of ionization 
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, we shall name the first. It has the following number energies of  excitation [5, 25]; 5.93; 6.79; 6.82; 7.44; 7.46; 7.75; 7.88; 7.92; 7.95; 8.02; 8.03; 8.08; 8.09; 8.13; 8.16; 8.18; 8.20; 8.22; 8.23; 8.24; 8.25; 8.26; 8.27 eV. long enough number. We shall pay attention to the underlined close values of energies. It, probably, doublets and triplets, that is the split lines. Therefore calculation should give one of the underlined values or their average sizes. We shall look so it whether or not? A difference energies 
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. Energy of connection of its electron with a nucleus of the atom, corresponding to the first fictitious power level, will be defined under the formula 
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 in formulas (220) and (221), we shall find (tab. 23).

Table 23. A spectrum of the first electron of Bohr’s atom
	Values
	n
	2
	3
	4
	5
	6
	7

	
[image: image417.wmf]f

E

(exper.)
	eV
	4.96
	6.82
	7.46
	7.75
	7.92
	8.02

	  
[image: image418.wmf]f

E

 (theor.)
	eV
	4.96
	6.81
	7.46
	7.76
	7.93
	8.02

	Values
	n
	8
	9
	10
	11
	12
	13
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 (exper.)
	eV
	8.09
	8.13
	8.16
	8.18
	8.20
	8.22
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 (theor.)
	eV
	8.09
	8.13
	8.16
	8.18
	8.20
	8.22

	Values
	n
	14
	15
	16
	17
	18
	19
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 (exper.)
	eV
	8.23
	8.24
	8.25
	8.25
	8.26
	...

	  
[image: image422.wmf]f
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 (theor.)
	eV
	8.23
	8.24
	8.25
	8.25
	8.26
	...



 The analyzing the resulted experimental number of energies of excitation and the results of its calculation submitted in table 23, we see good convergence theoretical and experimental data. 

         Further we shall not try to expect spectra of all electrons of all atoms, and we shall result only calculations of spectra of those atoms and those valent electrons which we used at the analysis of results theoretical and experimental researches.

 9.10. Spectra valent electrons of some atoms of chemical elements


 Carbon has six electrons. To the most active valent electron is its electron, having the least energy of ionization 
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 and the following number  energies of excitation, corresponding to stationary power levels [5, 25]: 7.68; 7.95; 9.68; 9.71; 9.83; 10.38; 10.39; 10.40; 10.42; 10.43; 10.71; 10.72; 10.73; 10.88; 10.89; 10.98; 10.99; 13.12 eV. The first three underlined values are so close, that we have bases to believe, that they belong to a triplet, therefore we shall find their average value 
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. Then the difference energies will be equal 
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, and fictitious energy of connection with a nucleus of the atom, corresponding to the first power level, will be such 
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 in formulas (220) and (221), we shall find (tab. 24).

Table 24. A spectrum of 1-st electron of atom of carbon

	Values
	n
	2
	3
	4
	5
	6

	 
[image: image429.wmf]f
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 (exper.)
	eV
	7.68
	9.67
	10.37
	10.69
	10.86
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 (theor.)
	eV
	7.70
	9.68
	10.38
	10.71
	10.88

	 
[image: image431.wmf]b

E

 (theor.)
	eV
	3.58
	1.58
	0.89
	0.57
	0.39


          Let's prepare the reader for unexpectedness which will meet to us at the analysis of structure of nucleus and atoms of chemical elements. The first unexpectedness consists that energy of connection of all electrons with nucleus of the atoms which are taking place in a free condition, about identical. At first sight it contradicts experiment as it gives different values of energies to connection different electrons with nucleus of atoms. However it is necessary to take into account conditions of experiments which give such distinctions. 


 The process of fixation of spectral lines occurs in conditions of transition of atoms in a free condition. Thus almost all electrons of atom have approximately identical opportunity to be separated from it. But as soon as one electron has left atom then the released proton in a nucleus starts to distribute the action to others electrons, increasing their attraction to a nucleus, so also energy of connection [270], [277]. 


 Usually electrons from atom leave consistently on one. As each of them cooperates with one proton of a nucleus released protons start to cooperate with electrons which remain in atom. In result energy of connection of electrons, the rest in atom increases. When electron there is one in atom it cooperates with all protons of a nucleus and energy of its connection with a nucleus increases proportionally to a square of quantity of protons in a nucleus. 

              Hence, all electrons of atoms at the same power levels have about the same energy of connection 
[image: image432.wmf]b
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 with a nucleus, as well as electron of atom of hydrogen (tab. 9, 17, 19). Further, at the analysis of structures of atoms we shall be convinced of validity of this assumption. And now we shall calculate spectra of two electrons atom of oxygen.

The least energy of ionization of electron of atom of oxygen is equal 
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i

= 13.618 eV, and energy of connection of its electron with a nucleus of the atom, corresponding to the first power level, - 
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=13.752 eV. We shall name this electron the first. Calculation of power parameters of this electron under formulas (220) and (221) yields the following results (tab. 25).

Table 25. A spectrum of the first electron of atom of oxygen

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	10.18
	12.09
	12.76
	13.07
	13.24
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(theor.)
	eV
	10.16
	12.09
	12.76
	13.07
	13.24
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(theor.)
	eV
	3.44
	1.53
	0.86
	0.55
	0.38


     Energy of ionization of the second electron of atom of oxygen is equal 
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 =35.116 eV, and energy of its connection with a nucleus of the atom, corresponding to the first power level, 
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=83.98 eV. We pay attention readers to the big divergences of experimental data on the second potential of the ionization, placed in directories [5] and [25]. We with the big trust have considered the new data placed in the directory [5]. Taking into account all this, the spectrum of the second electron of atom of oxygen appeared to such (tab. 26).

Table 26. A spectrum of the second electron of atom of oxygen

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	14.12
	25.83
	29.81
	31.73
	32.88
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(theor.)
	eV
	14.12
	25.79
	29.87
	31.76
	32.78
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(theor.)
	eV
	21.00
	9.33
	5.25
	3.36
	2.33


          As is known, chlorine is 17-th element of the table of Mendeleyev. Potential of ionization its 1-st electron is 
[image: image443.wmf]eV

E

i

967

.

12

=

, and energy of its connection with a nucleus of the atom, corresponding to the first power level 
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. Experimental and theoretical values energies 
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 absorbed and radiated of photons it electrons, corresponding to different power levels, and energy of connection 
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 of it electron with a nucleus of atom of chlorine are resulted in table 27.

Table 27. A spectrum of 1-st electron of atom of chlorine

	Values
	n
	2
	3
	4
	5
	6
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(exper.)
	eV
	9.08
	11.25
	12.02
	12.34
	12.53

	
[image: image448.wmf]f
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(theor.)
	eV
	9.08
	11.24
	11.99
	12.34
	12.54
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(theor.)
	eV
	3.89
	1.72
	0.97
	0.62
	0.43


 Copper - 29 element of the table. The potential of ionization of its electron is equal 
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to 1-st, and the energy of connection corresponding to the first fictitious power level 
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. Other power parameters of its electron are resulted in table 28.

Table 28. A spectrum of 1-st electron of atom of copper

	Values
	n
	5
	6
	7
	8
	9
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 (exper.)
	eV
	3.77
	4.97
	5.72
	6.19
	6.55
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(theor.)
	eV
	3.77
	4.98
	5.71
	6.18
	6.50
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(theor.)
	eV
	3.96
	2.75
	2.02
	1.54
	1.22


      Gallium - 31 element. Energy of ionization its electron is equal 
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to 1-st, and the energy corresponding to the first power level 
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. Other power parameters of its electron are resulted in table 29.

Table 29. A spectrum of 1-st electron of atom of gallium

	Values
	n
	4
	5
	6
	7
	8
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 (exper.)
	eV
	4.11
	4.71
	5.06
	5.23
	5.40
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 (theor.)
	eV
	4.12
	4.70
	5.04
	5.27
	5.42
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(theor.)
	eV
	2.93
	1.87
	1.30
	0.96
	0.73


       The first electron of atom of sodium (
[image: image460.wmf]Na

) also has the least of energy of connection with a nucleus, therefore it is the main thing valent electron of this atom (tab. 30). Energy of ionization of the first electron of atom of sodium is equal 
[image: image461.wmf]eV

E

i

139

.

5

=

, and energy of connection with a nucleus, corresponding to the first power level,- 
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. Substituting these results in formulas (220) and (221), we shall find (tab. 30).

Table 30. A spectrum of 1-st electron of atom of sodium

	Values
	n
	2
	3
	4
	5
	6

	 
[image: image463.wmf]f
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 (exper.)
	eV
	-
	3.68
	4.31
	4.62
	4.78
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 (theor.)
	eV
	-
	3.68
	4.32
	4.62
	4.77
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 (theor.)
	eV
	3.27
	1.45
	0.82
	0.52
	0.36


       In table 30 are resulted theoretical 
[image: image466.wmf]f
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 (theor.). And experimental 
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 (exper.). Values energies of photons, radiated or absorbed by its electron, and energy of its connection 
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 (theor.). With a nucleus of the atom, designed under formulas (220) and (221). We pay attention that the second power level at it electron, as well as the first, fictitious [270], [277].

     Modern theories of formation of molecules establish only value of the energy necessary as in them it is treated, for carry of one electron and estimate its equal 1,2 - 1,3 eV. It is energy of connection of electron  with a nucleus of a unknown power level. 

              Apparently from our analysis, everyone electron has a series energies of connections. The new theory allows to calculate these of energy for any power level of electron and to define number of this level, so also distance between a nucleus of atom and valent electron.


 The finishing a statement of the theory of formation of spectra of atoms and ions, we shall note important points for those who will continue these researches. First of all, it only the beginning. It is based on results of experiments. If results of experiment differ from real this or that spectrum of electron so procedure of search of energy 
[image: image469.wmf]1
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sharply becomes complicated. As the size of this energy is based on value of energy of excitation which stands to the first in a number of all energies the excitation, corresponding to stationary power levels exact definition of the first energy of excitation plays a main role. But existing directories on spectroscopy do not answer this requirement. We shall take, for example, energy of the excitation, corresponding to stationary power levels of the second electron of carbon atom. 

        The directory [5]  contains the following number(line) of these energies: 5.33; 9.29; 11.96; 13.71; 13.72; 14.45; 18.04; 19.49; 20.84; 21.49; 22.13; 22.47; 22.57; 22.82; 23.38; 26.58 eV. In the directory [25]  this number has such values: 9.30; 11.96; 13.72; 14.46; 16.32; 17.62; 18.04; 18.06; 18.66; 19.49; 20.14; 20.84; 20.91; 20.95; 22.13; 22.54; 22.56; 22.90; 23.11; 24.27; 24.37; 24.59; 24.64; 25.98; 27.41; 27.47; 27.48 eV.

 The underlined values of energies coincide in both directories, instead of underlined - do not coincide. Apparently, not so it is easy to find energy which corresponds to the first level of excitation. This problem, probably, should be solved by increase in quantity of the directories involved for the analysis, and development of the special computer program which would provide the decision of a task in view. If there will be such numbers energies which do not submit to the law (220) it will mean, that the cell such of electrons occupies non-standard position in atom. It is possible, that in some cases it is necessary to repeat experiments for more exact definition of the first potential of excitation. 


The conclusion


 The mathematical model (220) for calculation of spectra of multielectronic atoms is revealed. From it absence of orbital movement of electron in atom follows. It demands revision of developed representations about structure of atoms with orbital movement of electrons.


 Energy of connection of all electrons with protons of nucleus change under the law (221).

�EMBED Equation.3���





�EMBED Equation.3���








� This, at first sight, evidence has been taken by us for a basis in former publications.
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