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                                                 1. Introduction

Now we’ll try to finds the sources of Niels Bohr errors, which caused an erroneous notion concerning an orbital movement of the electrons in the atoms. The beginning of these errors is connected with the mistakes hidden in the analysis of the spectra of the hydrogen atom [1], [2].

The spectroscopists – experimentalists have registered hundred thousand spectral lines of the atoms, the ions and the molecules. It is the largest file of information about micro world [3], [4]. That’s why a correct interpretation of the spectra is very important in order to form correct notions about micro world. Now we’ll see how the incorrect interpretation of the spectrum of the hydrogen atom has strengthened an erroneous idea concerning the orbital movement of the electron in the atom. It is known to be made by Niels Bohr who was awarded the Nobel Prize in the year of 1922  with the following wording: “For merits in atomic structure study” [5]. There is every reason to show his mistake and to retrieve it. 

This mistake is based on Louis de Broglie’s erroneous idea concerning wave nature of the electron (he was awarded the Nobel Prize for it in the year of 1929 with the following wording: “For discovery of wave nature of the electron” [5]. In the succeeding lectures, we shall describe the electromagnetic structure of the electron in detail and shall show that it is a particle, not a wave. Diffraction patterns are formed as a result of interaction of spins of the elementary particles when they cross their path. That's why the above-mentioned patterns do not concern the wave features of the elementary particles. 
Thus, according to Louis de Broglie’s erroneous idea a whole number 
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 of the waves 
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 of the electron is set in the circumference of radius 
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, which is circumscribed by the electron while its orbital movement. Thereunder we have [6]
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Let us write this equation in the following way
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Taking into account that 
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we get Niels Bohr postulated correlation
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Thus, an equation between Coulomb’s electrostatic electrostatic force 
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 appears from Coulomb’s law and Newton’s law
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If we solve the equations (18) and (19) together, we’ll find
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Then the formula for kinetic energy 
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 of the electron will be as follows:
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It is twice as little compared with the expression (19), and we do not know why. Nevertheless, we can write the following equation of kinetic energies of the electron when it is on the orbits 
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Difference of these energies is equal to energy 
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 of the emitted photon or the absorbed one. It is considered that mass of the electron 
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 is not changed. Taking it into account, we have:
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It is Bohr’s formula for the calculation of the spectrum of the hydrogen atom being obtained from its orbital movement round the nucleus, i.e. the proton [7]. The equation 
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 is considered to be equal to ionization energy 
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 [7]. Then energy 
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 of the emitted photon or the absorbed one is determined according to the formula
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Logic of the above-mentioned calculations and a connection of the theoretical result with the experiment leave no doubt that the formula (25) actually describes the process of orbital movement of the electron in the hydrogen atom.

Nevertheless, we have reasons for doubt. The first doubt is as follows. How can the orbiting electrons unite the atoms into molecules if the atom contains not one electron, but several or dozens??? No answer. 
When the electron moves from orbit to orbit, binding force of the electron with the nucleus should be changed. That's why energy, which corresponds to this force, should exist, and it should be in the spectra of the atoms. There should be a law of dependence of this energy on the number of the orbit where the electron is situated, i.e. on value. We have every reason to suppose that the formula (25) for the calculation of the spectra has one more development, and it is possible that this development will have another physical sense. Now we shall find a new development of this formula and shall see that the electron has no energy corresponding to its orbital movement, but there is its binding energy with the atomic nucleus.

We should note that Bohr's ideas concerning orbital movement of the electron in the atom have found their followers and have got further development in the dead-end direction. The largest contribution into this direction were made by E. Schroedinger and P. Dirac who were awarded the Nobel Prizes in the year of 1933 with the following wording: "For discovery of the new forms of atomic theory", practically for development of the erroneous Bohr's ideas [5]. The Novel Prize received by W. Pauli in the year of 1945 "For discovery of the principle named after him (Pauli principle) fastened the erroneous Bohr's idea concerning orbital movement of the electron in the atom [5]. 

Schroedinger's equation is a crown of the spectroscopy theory [8], [9], [11], [12], [13]. It made possible the calculation of the spectra of all hydrogen-like atoms (the atoms with one electron) and to analyze probable behaviour of the electron in the atom. But the possibilities of Schroedinger's equation have proved to be the limited ones. It is impossible to calculate the spectra of all succeeding electron (beginning from the atomic nucleus) with the help of Schroedinger's equation. As it is noted in the fundamental paper [10], in these cases the approximate methods, which are based on Schroedinger equation and Maxwell equation, are used for the calculation of the spectra of the atoms and the ions. 

Empiric nature of the approximate methods complicates a formation of the notions concerning an interaction of the electron with the atomic nucleus. In accordance with Pauli principle, in modern quantum physics the electrons are distributed on hulls, levels and sublevels [14].

We should note that the use of the approximate methods of the calculation of the spectra of the atoms, ions and molecules is close to zero. Only these methods can be considered as the useful ones that give the possibility to establish regularity of  the formation of binding energies between the nuclei of the atoms and their electrons as well as between valence electrons of the atoms in the molecules [1], [2]. 

                                            3. Beginning of a New Theory of Spectra

Let us analyse only one energy transition of the electron in the hydrogen atom. Binding energy 
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 of the electron while its stay at the first energy level of this atom is equal to ionization energy 
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 of the hydrogen atom, i.e. 
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 electron volt (eV). When the electron absorbs the photon with energy of 10.20 eV and goes to the second energy level, energy of its connection with the nucleus is reduced and becomes equal to 3.40 eV. Naturally, when the photon is absorbed by the electron, their energies are added, and we should write [1], [2]


[image: image29.wmf].

80

,

23

20

,

10

60

,

13

=

+

                                                (26)

But this result conflicts with the experiment, which points out to the fact that binding energy of the electron with the nucleus after the photon’s absorption is not increased, its decreased, and it becomes equal to 3.40 eV, not 23.80 eV. That’s why the previous ratio should be written in the following way [1], [2]  
        

                                                (27)
            In order to liquidate a contradiction in the formula (27), it has been agreed that energy of the electron in the atom should be considered as negative one, and the formula (27) should be written in the following way [1], [2]
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            But it is very difficult to agree with it. The thing is that the electron in the atom has potential component and kinetic component of its full energy. The above-mentioned agreement is acceptable for potential energy, but it cannot be spread to kinetic energy. That’s why it is necessary to try to find more convincing proof of reasonableness of the agreement being reflected in the formula (28). 

            First of all, there is no complete energy 
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 of the electron in the formula (28). The value 13.60 eV is equal to ionization energy 
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 of the hydrogen atom. The sense of this energy is in the fact that if the electron absorbs the photon with energy of 13.60 eV, it will lose connection with the nucleus after it and will become free. It means that the value of 13.60 eV corresponds to binding energy of the electron with the nucleus of the hydrogen atom at the moment when it is on the first energy level. Energy 
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 is energy of the absorbed photon, which provides a transition of the electron to the second energy level, that’s why energy 
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, which is equal to difference 13.60-10.20 = 3.40 eV, corresponds to binding energy of the electron with the nucleus of the atom at the moment of its stay at the second energy level [1], [2].

            Let us introduce full energy 
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 of the free electron into the equation (28) [1], [2].
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         We should remind that 13.60 eV is energy of ionization of the hydrogen atom. It corresponds to binding energy of the electron with the proton at the time when the electron is on the first energy level, and 3.40 eV is binding energy of the electron with the proton, which corresponds to the second energy level of the electron; 10.20 eV is energy of the absorbed photon. We can remove value 
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 from the equation (29); due to it the equation is not changed, and it will assume the similitude of the formula (28). 

         Now it is clear that energy of the electron in the atom is a positive value, and the equation (28) reflects the change of  binding energies of the electron only during its energy transitions, and minuses before the values 13.60 and 3.40 mean not negativity of energy, but the process of subtraction of energy being spent for the connection of the electron with the proton [1]. 

              It is clear that at the time of the stay of the electron on the first energy level in the hydrogen atom its full energy 
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 is reduced by energy value 13.60 eV of its binding with the nucleus. When the photon with energy 
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 is absorbed, full energy of the electron is increased, and binding energy of the electron with the nucleus is reduced up to -13.60+10.20=-3.40 eV. As it is clear, the law of conservation of energy is strictly observed in the correlation (29). Let us write similar correlations for transition of the electron from the first to the third energy level and to the fourth one [1], [2]. 
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            It is easy to note that as the electron is pulled out from the atomic nucleus, its binding energy 
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 with the nucleus is changed according to dependence
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where n=1, 2, 3 ….. is a number of the energy level of the electron in the atom, the main quantum number.

             This is a mathematical model of the law of the change of binding energy with the nucleus of the hydrogen atom and the hydrogen-type atoms. If Niels Bohr obtained this law, quantum physics and especially chemistry would be quite different now. 
Physical meaning of this energy lies in the fact that it is equal to energy of the emitted photon or the absorbed one when the electron passes from one energy level to another energy level. Thus, in order to transfer the electron from one energy level to another energy level, it is necessary to spend energy, which changes force of its interaction with the proton.
 Let us pay attention to the fact that in this case ionization energy 
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 is equal to binding energy 
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 of the electron with the nucleus corresponding to the first energy level (n=1). 

          The law of formation of the absorption spectra of the atom of hydrogen and hydrogen-type atoms originates from the correlations (28), (29), (30), (31) and (32).
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         As the spectral lines of absorption coincide with the spectral lines of emission, the mathematical model of the law of radiation should be the same as the one of the law of absorption (33). It is natural that it does not radiate at the time when the electron is on the first energy level, because this level is the ultimate one for it. But if it is on the second energy level, it can emit the photon with energy 
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. In this case the equation of the radiation process will be written in the following way
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          When the electron is on the third (n=3) energy level and the fourth (n=4) one, it has binding energies with the nucleus 
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. When the electron goes from the third energy level and the fourth one to the first level, it will emit the photons with energies: 
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, and the equations of these processes will be written in the same way:
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In general, these correlations will be written in the following way
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         If we reduce by 
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 and convert, we’ll find [1], [2]
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           It coincides completely with the equation (33). Thus, the same mathematical model of the laws of radiation and absorption of the photons by the electrons during their energy transitions in the atoms originates from the equations of absorption (29), (30) and (31) and radiation (34), (35) and (36). 

            Now let us consider the physical sense of energies being included in the law (33), (38) of formation of the spectra of the atoms and the ions. 
[image: image58.wmf]p

ph

h

E

n

=

 is energy of the absorbed or emitted photon. 
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 is ionization energy, which is equal to energy of the photon after it being absorbed the electron loses the connection with the nucleus and becomes free. It means that ionization energy is determined according to the same relations as energy of the photon 
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. Binding energies of the electron with the atomic nucleus
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are equal to the energies of the photons. For example, in the hydrogen atom the binding energy 
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 of the electron with the atomic nucleus, which corresponds to the first energy level, is equal to energy of its ionization 
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. If it is taken into consideration, the mathematical model of the law of emission and absorption (38) of the photons by the electrons during their energy transitions in the atoms can be written in the following way [1], [2]
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Or
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              We have got the mathematical model of the law of formation of the spectra of the atoms and the ions, which includes only frequencies of the photons being absorbed or emitted, i.e. frequencies of rotation of the photons in relation to their axes. And where is frequency of rotation of the electron round the nucleus of the atom? It is absent. The energy model of this law (38) has no energy, which corresponds to the orbital motion of the electron. 
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Fig. 4. Diagram of energy jumps pf the electron of the hydrogen atom

           This is an amazing fact. For nearly one hundred years we have supposed that the electron in the atom rotates round the nucleus like a planet round the Sun. The law of formation of the hydrogen atom spectrum (38), (40), (41) denies the orbital motion of the electron. This law contains no energy, which corresponds to the orbital motion of the electron; this means that it has no such motion. This amazing conclusion makes us think about many things, first of all, about haste in reception of the hydrogen atom spectrum interpretation results produced by Niels Bohr.

It is natural that the electron with the proton bring their unlike electric poles nearer, and the like magnetic poles restrict this rapprochement.

When binding energy 
[image: image68.wmf]b

E

 of the electron with the nucleus is increased, it comes nearer to the atomic nucleus or is immersed in its cell. For us, the notion “cell” means a volume of conic form with the apex in the atomic nucleus, in which the electron rotates like the whipping-top. The larger the binding energy of the electron with the nucleus, the nearer it is situated to the nucleus or the deeper in its cell. 

When the photons are absorbed, binding energy of the electron with the nucleus is reduced, and it goes on with the rotation and moves away from the nucleus coming nearer to the surface of the atom. When the electron emits the photons, its binding energy with the atomic nucleus is increased, and it immerses deeper into its “cell”.

3. Calculation of the Spectrum of the Hydrogen Atom

        Let us insert 
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 and n=2, 3, 4… into the formulas (38) and (39). As a result, we’ll have the theoretical values 
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 (theor.) of energies of the photons being absorbed or emitted by the electron during its energy transitions in the hydrogen atom, which practically completely coincide with the experimental values 
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 (exper.) of these energies and binding energy 
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 of this electron with the atomic nucleus (Table 1). 

Table 1. Spectrum of the hydrogen atom

	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

	
[image: image75.wmf]b

E

(theor.)
	eV
	3.40
	1.51
	0.85
	0.54
	0.38


              It appears from the law of spectroscopy (38) that energies of the photons being absorbed and emitted during the transition of the electron between the energy levels 
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 and 
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 are calculated according to the formula [1], [2]
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                                                    (42)
It is clear that the formula (42) is similar to the formula (25). The difference is in the fact that  binding energy of the electron with the atomic nucleus during its stay at the first energy level is given in the brackets, not ionization energy of the hydrogen atom. For the electron of the hydrogen atom. It will be equal to energy of its ionization 
[image: image79.wmf]i

E

E

=

1

. 

Let us give the results of the calculation (Table 2) according to this formula of the energies of the photons 
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 (theor.) being emitted or absorbed by the electron of the hydrogen atom  at the interlevel transitions 
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 and  
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 as compared with the experimental  
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 (exper.) data.
Table 2. Energies of interlevel transitions of the electron of the hydrogen atom

	Levels
	n, n+1
	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 (42) gives the possibility to calculate the energies of the photons being absorbed and emitted during any energy transition of the electron. For example, when the electron goes from the third to the tenth energy level, it absorbs the photon with the energy, which is calculated according to the formula
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       If the electron goes from the fifteenth to the fifth energy level, it emits the photon with the energy of
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           Thus, these formulas give the possibility to calculate energy of the absorbed and emitted photon by the electron during its transition between any energy levels in the hydrogen atom.

4. Calculation of the Spectrum of the Helium Atom
        The helium atom has two electrons. Ionization energy of the first one is 
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=24.587 eV, and ionization energy of the second one is 
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=54.416 eV [3], [4]. The spectrum of the second electron is calculated with the help of Niels Bohr equation (25) exactly, because in this case the helium atom is the hydrogen-type atom. The spectrum of the first electron with ionization energy of 
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=24.587 eV cannot be calculated with the help of Niels Bohr equation (25).
The state of the helium atom when both its electrons are on the first energy levels is called the main unexcited one. Excitation energy is the energy of the absorbed photon. It is equal to the difference between ionization energy 
[image: image91.wmf]i
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 of the electron and binding energy of the electron with the atomic nucleus corresponding to the energy level, to what the electron passes after the photon is absorbed. We call such levels the stationary ones.

An interesting and chargeable moment comes. If the mathematical model (38) is in fact a law of formation of the spectra of the atoms and the ions, we should get the experimental values of excitation energies corresponding to the stationary energy levels of the first electron of the helium atom with its help. We should note that binding energy 
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 is determined from the experimental data according to a special method being described in detail in the paper [1], [2]. If we insert 
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=24.587 and 
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=13.468 into the formulas (38) and (39), we’ll get (Table 3).
 Table 3. Spectrum of the first electron of the helium atom

	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


        We should note that tables 1 and 3 contain almost equal binding energies 
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 of the electrons with the atomic nuclei. It proves a bond of each of them with one proton of the nucleus.

5. Calculation of the Spectrum of the Lithium Atom

          The lithium atom has three electrons. Lithium containing one electron is considered to be a hydrogen-like atom. Its spectrum is calculated according to Bohr equation (25) or Schroedinger equation. But the spectrum of the second electron and the first one of this atom cannot be calculated exactly with the help of Bohr equation or Schroedinger equation. Let us consider the possibilities of our formula.

Thus, ionization energy of the second electron of the lithium atom is equal to 
[image: image99.wmf]i

E

=75.638 eV, binding energy with the atomic nucleus corresponding to the first energy level is equal to 
[image: image100.wmf]1

E

=54.152 eV. If we insert these data into the formulas (38) and (39), we’ll get (Table 4). 

Table 4. Spectrum of the second electron of the lithium atom

	Values
	n
	2
	3
	4
	5
	6
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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: image103.wmf]b

E

(theor.)
	eV
	13.54
	6.02
	3.38
	2.17
	1.50


          Let us calculate the spectrum of the first electron of the lithium atom. Its ionization energy is 
[image: image104.wmf]i

E

=5.392 eV, fictitious binding energy with the nucleus corresponding to the first energy level is 
[image: image105.wmf]1

E

=14.05 eV. If we insert these data into the mathematical model of formation of the spectra of the atoms and the ions (38) and into the formula (39) of the calculation of  binding energies of  this electron corresponding to the stationary energy levels, we’ll get a spectrum of this electron (Table 5). 

Table 5. Spectrum of the first electron of the lithium atom
	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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E

(theor.)
	eV
	1.18
	3.83
	4.51
	4.83
	5.00
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(theor.)
	eV
	3.51
	1.56
	0.88
	0.56
	0.39


6. Calculation of the Spectrum of the Beryllium Atom

The beryllium atom has four electrons. The fourth electron has the largest ionization energy, the first electron has the smallest ionization energy. Ionization energy of the third electron of the beryllium atom is equal to 
[image: image109.wmf]i

E

=153.893 eV. Binding energy with the nucleus, which corresponds to the first energy level, is equal to 
[image: image110.wmf]1

E

=120.892 eV.

If we insert the values 
[image: image111.wmf]i

E

=153.893 eV and 
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E

=120.892 eV into the formulas (38) and (39), well find (Table 6).

Table 6. Spectrum of the third electron of the beryllium atom

	Values
	n
	2
	3
	4
	5
	6
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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: image115.wmf]b

E

(theor.)
	eV
	30.22
	13.43
	7.56
	4.84
	3.36


           The second electron of the beryllium atom has ionization energy 
[image: image116.wmf]i

E

=18.211 eV and binding energy with the nucleus corresponding to the first fictitious energy level 
[image: image117.wmf]eV

E

259

.

56

1

=

. If we insert this value  and ionization energy 
[image: image118.wmf]i

E

=18.211 eV into the formulas (38) and (39), we’ll find (Table 7). 

Table 7. Spectrum of the second electron of the beryllium atom

	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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(theor.)
	eV
	4.15
	11.96
	14.70
	15.96
	16.65
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E

(theor.)
	eV
	14.81
	6.25
	3.52
	2.25
	1.56


The theory predicts (Table 7) the existence of excitation energy of 4.15 eV corresponding to the second energy level, but it seems that its is fictitious value of energy.

The first electron of the beryllium atom has ionization energy of 
[image: image122.wmf]i

E

=9.322 eV and energy corresponding to binding energy of the electron with the nucleus during its stay at the first energy level 
[image: image123.wmf]1

E

=16.17 eV. If we insert 
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E

=9.322 eV and 
[image: image125.wmf]1

E

=16.17 eV in the formulas (38) and (39), we’ll find (Table 8). 

Table 8. Spectrum of the first electron of the beryllium atom

	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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E

(theor.)
	eV
	5.28
	7.53
	8.31
	8.67
	8.87
	8.99
	9.07
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(theor.)
	eV
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25


         Thus, if we remove the electrons one by one from the beryllium atom, their binding energies as compared with binding energies of the electron of the hydrogen atom will be changed as it is shown in Table 9; when all of them are present in the atom, their binding energies with the protons will be equal (Table 10). Similar binding energies of the electrons with the protons have other, not the first electrons in the atoms, and Tables 4, 5 and 7 are easily reduced to Table 10. 

As a lack of orbital motion of the electrons results from the experimental spectroscopy, each electron of this atom interacts with its proton (Fig. 4, 5). 
Table 9. Binding energies
[image: image129.wmf]b

E

 of the electron of the hydrogen atom 
[image: image130.wmf]H

e

 and the first, the second, the third and the fourth electrons of the beryllium atom 
[image: image131.wmf]Be

with the nucleus during their sequential removal from the atom

	N
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
[image: image132.wmf]H

e


	13.6
	3.40
	1.51
	0.85
	0.54
	0.38
	0.28
	0.21
	0.17

	1
	16.17
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25
	0.20

	2
	56.26
	14.06
	6.25
	3.52
	2.25
	1.56
	1.15
	0.88
	0.69

	3
	120.89
	30.22
	13.43
	7.56
	4.83
	3.36
	2.47
	1.89
	1.49

	4
	217.71
	54.43
	24.19
	13.6
	8.71
	6.05
	4.44
	3.40
	2.69

	
	
	
	
	
	
	
	
	
	

	n
	10
	11
	12
	13
	14
	15
	16
	17
	18

	
[image: image133.wmf]H

e


	0.14
	0.11
	0.09
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	1
	0.16
	0.12
	0.10
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	2
	0.56
	0.46
	0.39
	0.33
	0.29
	0.25
	0.22
	0.19
	0.17

	3
	1.21
	1.00
	0.84
	0.72
	0.62
	0.54
	0.47
	0.42
	0.37

	4
	2.18
	1.80
	1.51
	1.29
	1.11
	0.97
	0.85
	0.75
	0.67


Table 10. Binding energies
[image: image134.wmf]b

E

 of the electron of the hydrogen atom 
[image: image135.wmf]H

e

 and the electrons (1, 2, 3, 4) of the beryllium atom 
[image: image136.wmf]Be

with the nucleus when all of them are in the atom

	n
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
[image: image137.wmf]H

e


	13.6
	3.40
	1.51
	0.85
	0.54
	0.38
	0.28
	0.21
	0.17

	1
	16.17
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25
	0.20

	2
	16.17
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25
	0.20

	3
	16.17
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25
	0.20

	4
	16.17
	4.04
	1.80
	1.01
	0.65
	0.45
	0.33
	0.25
	0.20

	
	
	
	
	
	
	
	
	
	

	n
	10
	11
	12
	13
	14
	15
	16
	17
	18

	
[image: image138.wmf]H
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	0.14
	0.11
	0.09
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	1
	0.16
	0.12
	0.10
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	2
	0.16
	0.12
	0.10
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	3
	0.16
	0.12
	0.10
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	4
	0.16
	0.12
	0.10
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04


           As four protons of the nucleus are situated on its surface and each of them has one free magnetic pole, the magnetic poles of the electrons of like polarity interact with these poles restricting rapprochement of the electrons with the protons. When they pass to higher energy levels, they recede from the atomic nucleus and from each other, and their interaction becomes weak. The data of Table 10 show that beginning from the 13th energy level the binding energies of all electrons of the beryllium atom with the nucleus become similar to the energies of the electron 
[image: image139.wmf]H

e

 of the hydrogen atom. It means that while the electrons recede from the atomic nucleus, their mutual influence on each other almost vanish, and they behave as the electron of the hydrogen atom [1], [2].

                                                                  

                                                                        3

                                                     1                                                        2

                                                                                      4                                  

Fig.  5. Diagram of structure of the nucleus and the atom of beryllium 

1, 2, 3 and 4 are the electrons;  


     are the protons;     
are the neutrons 

It is high time to check the role of Pauli principle in the beryllium atom. This principle is known to be used when describing behaviour of the elementary particles, in particular, the electron in the atoms, the protons and the neutrons in the atomic nuclei. According to this principle, the electrons in the atoms are distributed in accordance with the levels and sublevels, which we have not seen when analyzing the structure of the beryllium atom and the spectra of its electrons. It is no wonder, because Pauli principle is based on the orbital motion of the electrons in the atoms; as we have shown, they do not carry out this motion. It restricts the framework of the use of Pauli principle while describing micro world. 

As Bohr equation (25) allows the calculation a spectrum of the hydrogen atom only as well as the hydrogen-type atoms and does not allow to determine binding energies of the electron with the nucleus, the equations (38) and (39) have advantages. That’s why the spectrum calculation method employing these equations deserves further development. 

Now we see that nature has hidden deeply a mystery of behaviour of the electron in the atom, and we understand that it is not simple to find it; that’s why we should refrain from censure of Bohr and his experts. Nevertheless, our long-term search of this mystery is not justified. The following lecture will be devoted to Maxwell equations. 
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