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The Fourth Lecture of the Unity Axiom

EVOLUTION OF ATOMIC THEORIES

Ph. M. Kanarev
E-mail: kanphil@mail.ru           http://Kanarev.innoplaza.net
1. Introduction

Dear searchers of the scientific truth,

You have already known the Unity Axiom implementation conditions. The Unity Axiom has helped us to find equations for a calculation of the spectra of the atoms and ions, from which the absence of the orbital movement of the electron in the atoms follows. Now we should understand to essence of fallibility of the postulates and the atomic theories, which prove orbital movement of the electron. A brief summary of these postulates and theories is given in the book [1]. 

The first idea concerning the atomic structure was theoretically substantiated by Niels Bohr in the year of 1913, and he was awarded the Nobel Prize for it. The hypothesis concerning a quantized orbital angular momentum
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 of the electron of the hydrogen atom is his main contribution into the atomic theory [1]
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where 
[image: image3.wmf]e

m

 is electron mass, 
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is orbital velocity of the electron, 
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 is orbit radius, 
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 is Planck constant, 
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 is orbit number, the main quantum number.

From the quantization conditions (122), the formula is derived for the calculation of the spectrum of the hydrogen atom [1]
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where  
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 is electron charge, 
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E

 is ionization energy of the hydrogen atom.

It is considered that a rule of the quantized orbital angular momentum suggested by Niels Bohr remained a hypothesis till Louis de Broglie
 made a supposition that the wavelength 
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 of the electron is connected with its pulse 
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 due to the relation 
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 of the electron waves 
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 should be laid down in the electron orbit. Bohr's postulate concerning the quantized orbital angular momentum 
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 of the electron appeared from it [1],
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and strangeness took place. How can the fact (
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) be understood that the circumference of the first orbit (
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) is equal to one wavelength 
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 of the electron? Arnold Sommerfeld was not bewildered by absence of the reply to this question, and he suggested a theory of electron movement along elliptical orbits in the year of 1915. He admitted that electron energy on each orbit is not changed. Only orbital angular momentum 
[image: image21.wmf]L

 is changed. It is a strange assumption; nevertheless, it was accepted, and the atomic theory development process in the orbital direction went on [1].

Sommerfeld introduced a new rule of the quantized orbital angular momentum. Instead of the dependence (122), he suggested dependence [1]
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where 
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  is the second quantum number. 

As a result, an inexplicable regularity of change of both quantum numbers 
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 and 
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 appeared. With  
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, the second quantum number assumes values 0 or 1. With 
[image: image29.wmf]3

=

n
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 assumes the values of  0, 1 or 2, etc. In the spectrum calculation, it was established that 
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 is for ground state of the electron. From the point of view of classical mechanics, in this case the electron should move along the straight line, which passes from the nucleus [1]. 

As the contradictions of the theory of orbital movement of the electron in the atom became numerous, it was unclear how those contradictions should be eliminated. Why should the orbital angular momentum of the electron be equal to zero when the electron is on the first orbit? The issue remains unsolved. Physicists and chemists have got accustomed to such situation; they do not notice this issue. As there was no answer, the investigators went on. They have assigned the following names to the electron states when the electron has various orbital angular momentums (Table 16) [1]. 

  Table 16
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Further investigations have shown that actually the orbital angular momentum is changed according to dependence [1]
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Though the orbital movement theory was made more profound by Sommerfeld, it was impossible to calculate the atomic spectra that were more complicated than hydrogen-like atoms (atoms and ions with one electron). It meant lack of understanding of the process of interaction of the electron with the atomic nucleus. No attention was paid to it, and the scientists went in a false direction [1]. 

As the electron charge is negative, it has been agreed to consider that vectors of orbital angular momentum 
[image: image43.wmf]L

 and magnet moment 
[image: image44.wmf]m

 of the electron have opposite directions. It is a strange agreement. The nature attributes vector properties to physical values, and a human being has attributed a sign to the electron. Is it enough to consider that the vectors 
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 and 
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 have opposite directions? [1]

The next agreement has turned out to be more absurd. It is known that spin 
[image: image47.wmf]S

 is vector value. It characterizes rotation of the particles; in this case it characterizes rotation of the electron in relation to its axis of symmetry. In order to explain spectral lines splitting when magnetic field is available, it has been agreed that its projection 
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 on the selected direction can have only two values [1].
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where 
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These oddities, which are connected with the atomic theory, were not the only ones. "Full angular momentum" notion being equal to 
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 [1]. 
It is strange, but a question concerning regularity of change of binding energy of the electron with the nucleus in the orbital jumps of the electron was put by nobody. It is the main question in the analysis of all chemical reactions. Why did nobody put this question? It is a puzzle, and undoubtedly historians of science will solve it. The second fundamental question was not put: how do the electrons orbiting their nuclei combine the atoms into the molecules? Rather than to put these questions and to try to find the answers to them, the investigations went on in the dead end. An abundance of quantum numbers dimmed the motion of the electron in the atom. The situations became dimmer due to Schroedinger equation, for which he and Dirac were awarded the Nobel Prize in the year of 1933 [4]. In three-dimensional space, Schroedinger equation has the following form [5]
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The solution of this equation is the following function



,                                                        (129)

In this function, coordinate

 is independent from time

. In this case, the decision result (128) is at variance with the Space-Matter Time Unity Axiom, and it is far removed from reality. Despite of it, Schroedinger equation is considered to play the same role in mechanics of the microworld as Newton’s equations in mechanics of macroworld; Newton’s equation operate within the framework of the Unity Axiom [2], [3], [6], [7]. 
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а) S – orbital;  b) P - orbital
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с)  d – orbital’s


Fig. 14. Forms of the electron clouds

From Schroedinger equation (128), inability to determine a position of the electron in the atom followed. It was possible to estimate only density of its stay in the atom. In order to save an idea of orbital motion of the electron, density of this probability was called an orbital, and it was represented as an electron cloud of a definite form (Fig. 14) [7]. 

As it is clear (Fig. 14), the orbital forms do not resemble the forms of the circular orbits and elliptical ones, but the physicists and chemists are not distracted. They think that the electrons in the atoms move along the orbits [7].

It was Pauli who finished the dead-end track. He formulated a principle, according to which the atom cannot contain the electrons having all similar quantum numbers. He received Nobel Prize in 1945 “For discovery of the principle called after him (Pauli principle)” [4]. 

This way of the atomic principle development failed to give the necessary information: the change regularity of binding energies of the electrons with the nuclei. As a result, the chemists do not know yet binding energies of the electron of the hydrogen atom with the proton, to say nothing of other atoms and electrons. The most amazing thing is that they do not wish to know that it should be known. They are not interested in the information concerning the fact that this task has already been solved [2], [3].

2. Structures of the Atoms of the First Chemical elements

2.1. Structure of the Atom and the Molecule of Hydrogen

Let us give the models of the atoms of the first chemical elements resulting from the described atomic theories and from the new theory. The hydrogen atom is the first and the simplest atom out of them. The proton plays the role of the nucleus, and the electron interacts with it. Schoedinger equation predicts the largest probability of the electron stay on the surface of the sphere with the radius of 
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 (15). One electron of the hydrogen atom forms the electron cloud: the orbital in the form of a sphere. This orbital is called S orbital (Figs 14, 15) [8].
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       Fig. 15. Diagram of the hydrogen atom originating from the atomic theory of the 20th century

This information is insufficient for the process analysis of an interaction of the electron with the proton. As the electron can be on various orbits, it is necessary to know radii of these orbits. It is necessary to know binding energies of the electron with the proton corresponding to various orbits. These energies should be present in the spectrum of the hydrogen atom; indeed, they are there, but the orbital motion of the electron did not allow many investigators to find these energies and a law of their change. That’s why the first and foremost task of a hydrogen atom structure revelation should be devoted to a search of the mathematical models of the change law of binding energy of the electron with the proton [2], [3]. 

It is known that ionization energy of the hydrogen atom is equal to 
[image: image58.wmf]eV

E

i

60

.

13

=

. As this energy, which is imparted to the atom, breaks a bond between the proton and the electron, it s natural that it corresponds to binding energy 
[image: image59.wmf]1

E

E

E

i

b

=

=

 of the electron with the proton when it is on its first (
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Absorbing the photon with energy
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is absorbed and the electron goes from the first orbit to the fourth (
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) one, binding energy of the electron with the proton is decreased and becomes equal to 
[image: image70.wmf]eV

E

b

85

.

0

75

.

12

60

.

13

4

=

-

=

. It appears from this that binding energy 
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 of the electron with the proton is changed according to dependence [2], [3]
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It is a mathematical model of a law of the change of binding energy of the  electron with the proton of the hydrogen atom. It originates from the spectrum of the hydrogen atom, but it has been ignored, and we do not know why. Maybe, the fact of an absence of the spectral line, which corresponds to ionization energy of the hydrogen atom
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, has distracted. Now a cause of the absence of this spectral line has been established. Its essence is as follows.

For further description of behaviour of the electrons in the atoms, we introduce a notion of an energy level of the electron in the atom instead of the existing notions the orbit and the orbital.

The electron of the hydrogen atom interacts with the proton at the distance corresponding to the 105th energy level [2], [3]. It cannot jump over all levels and appear on the first (
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) energy level at once having emitted a photon with energy 
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. It approaches the proton step by step, sometimes jumping over several steps. As a result, total energy of all emitted photons becomes equal to ionization energy of the hydrogen atom
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, and a spectral line corresponding to ionization energy 
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is not available. 

We give a mathematical model of a law of formation of the spectra of the hydrogen atom corresponding to the stationary energy levels of the electron [2], [3]. 
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where 
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 is frequency of a photon being absorbed or emitted by the electron when it jumps from one energy level to another energy level; 
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 is frequency of a photon, which energy corresponds to ionization energy of the hydrogen atom; 
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 is frequency of a photon, which energy corresponds to binding energy of the electron with the nucleus when the electron is on the first (
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Later on we’ll show that the mathematical model (131) allows to calculate the spectra of both hydrogen-like atoms and non-hydrogen-like atoms. As it is clear, this model contains no energy and frequency corresponding to the orbital motion of the electron in the atom. It means that it does not move.

If we substitute 
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 in the formulas (130) and (131), we’ll hav not only theoretical values 
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(theor.) of the spectrum of the hydrogen atom, which coincide with the experimental values 
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(exp.) completely, but the binding energies 
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 of the electron with the proton (Table 17). 

Coulomb’s law gives the possibility to determine a distance between the proton and the electron when it is on the first energy level. As binding energy of the proton with the electron is 
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 in this case, we’ll have the following formula when 
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The calculation results 

 for 
[image: image93.wmf]n

=2,3,4… are given in Table 17 [10], [11].

Table 17. Spectrum of the hydrogen atom, binding energies 
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 between the proton and the electron and distances 

between them

	Values
	n
	2
	3
	4
	5
	6
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	12.09
	12.75
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	13.054
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	4.23
	9.54
	16.94
	26.67
	37.89


It follows from the spectroscope law (131) discovered by us that while the electron jumps between the energy levels 
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 and 
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 the energies of the absorbed photons and emitted ones are calculated according to the formula [2], [3] 
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It is clear that the formula (133) is similar to Bohr’s formula (123). The only difference is in the fact that binding energy of the electron with the atomic nucleus (when it is on the first energy level) is given in the parenthesis, not ionization energy of the hydrogen atom. For the electron of the hydrogen atom, it is equal to its ionization energy 
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Let us give the calculation results (Table 18) according to this formula of energies of the photons 
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 (theor.) being emitted or absorbed of an electron of the hydrogen atom within the interlevel jumps 
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Table 18. Energies of the interlevel jumps 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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	1.89
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	0.30
	0.17
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	0.07
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	1.888
	0.661
	0.306
	0.166
	0.100
	0.065


Thus, in the finite expression of the mathematical model of the law of formation of the spectrum of the hydrogen atom (131) the following frequencies are given: 
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 is frequency of the photon being absorbed or emitted by the electron during its jump from one energy level to another; 
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is frequency of the photon, which energy corresponds to ionization energy of the hydrogen atom; 
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 is frequency of the photon, which energy is equal to binding energy of the electron with the nucleus when it is on the first energy level. For the hydrogen atom, this frequency is equal to frequency of the photon, which energy corresponds to ionization energy of the hydrogen atom 
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Hereby, the mathematical model (131) of formation of the spectrum of the hydrogen atom has no component corresponding to the orbital motion of the electron. It means that the electron has no orbital motion in the atom. A question arises: how does an electron of the hydrogen atom interact with the proton? What forces bring these particles together and what forces limit this approach? In order to give reply to these questions, it is necessary to analyse the available scientific information concerning the models of the electron and the proton [2], [3]. 

Rest mass of the electron is known to be equal to 
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 The detailed analysis of the electron structure has shown that it has a form of a hollow torus (Fig. 16). Its structure proves to be stable, because two rotations are available. The first rotation is in relation to the axis passing through the geometrical centre of the torus perpendicularly to the rotation plane; the second rotations is a vortex motion in relation to the ring axis passing through the centre of a torus section circumference [2], [3].
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Fig. 16. Diagram of the model of the electron

Several methods of the calculation of the radius 
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 of the torus, which include its various energy properties and electromagnetic ones, give one and the same result, which coincides with the experimental value of the Compton wavelength 
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 [2], [3]. Magnetic moment of the electron is equal to Bohr’s magnetron
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If a part of the lines simulating a direction of the magnetic fields and the electric ones is shown in the diagram of the models of the electron, it will be the same as it is shown in Fig. 17.
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Fig. 17. Diagram of the electromagnetic model of the electron

Only a part of magnetic force lines and the lines, which characterize electrical field of the electron are given in Fig. 17. If the aggregate of these lines is shown, the model of the electron will acquire a form that resembles the form of an apple. As the electric lines of force are perpendicular to the magnetic lines of force, the electric field in this model will become almost spherical, and the form of the magnetic field will resemble the magnetic field of a bar magnet. 

Magnetic field strength near the geometrical centre of the electron will be equal to
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It is a very large strength. It is decreased with the increase of the distance from the geometrical centre along the rotation axis of the electron in proportion to cube of the distance. The main new information with regard to the electron concerns its spin. It is equal to Planck constant 
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We have not much information concerning the proton. It is known that it is a very small particle with the positive charge, which is equal to the negative charge of the electron 
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where 
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m

 is mass of the proton, 
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E

 is the photonic energy of the proton [2], [3].

Thus, the radius of the proton is by three orders of magnitude lee than the radius of the electron. Spins of the proton and the electron are equal to Planck constant 
[image: image131.wmf]h

. The vectors of these spins are directed along the axes of their rotation. The directions of the spins of both the proton and the electron coincide with the directions of the vectors of their magnetic moments [2], [3]. It follows from the formula, which connects Planck constant and magnetic moment of the electron 
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. Let us give in the following form [2], [3]
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In modern physics, vectors 
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 and 
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 are considered to be opposite vectors. It is based on the fact that the electron charge 
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 in the formula (136) is negative. It is strange substantiation. The nature assigns vector properties to values 
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 and 
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. The physicists have assigned the negative sign to the charge of the electron. But it is a conventional agreement, net the law of Nature! In the formula (136), the electron charge 
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 is scalar value, and we have no reason to write it in the following form [2], [3]
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Let alone the logic of modern physicists and take the formula (136), from which it follows that vectors 
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 and 
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 are unidirectional. 
Magnetic field strength near geometrical centre of the toroidal models of the proton is greater than the similar magnetic field strength of the electron. If we assume that the proton is torus, we use the magnetic moment of the proton 
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and get magnetic field strength 
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 near the centre of symmetry of the proton [2], [3]. 
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It is a colossal magnetic field strength near the centre of symmetry of the proton. Outside this centre, it is decreased in inverse proportion to cube of the distance from its geometrical centre [2], [3]. We have already supposed this magnetic field strength generates the forces being equal to the nuclear forces connecting the protons with the neutrons [2], [3]. 
It appears from this that the electron with the proton bring together their unlike electrical fields, and the like magnetic poles restrict this approach. The model of the hydrogen atom will be such as it is shown in Fig. 18. 
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Fig. 18. Diagram of the models of the hydrogen atom

Thus, it appears from the results of our investigations that the nucleus is by three orders of magnitude less than the electron. It is situated on its axis at the distance of 
[image: image148.wmf]R
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 from the geometrical centre of the electron that can be calculated on the basis of Coulomb law. If the size of the proton is considered to be equal to one millimeter, the size of the electron will be nearly one metre, and the distance between the nucleus of the hydrogen atom (the proton) and the electron will be equal to one hundred metres (Fig. 18, b). 

In Fig. 19, the energy jumps of the electron of the hydrogen atom originating from the law (130) of formation of their binding energies with the proton and the law (131) of formation of the spectrum of the hydrogen atom are shown. 

If we compare the model of the hydrogen atom originating from the aggregate of old theories of the atom given in Fig. 14 with the diagrams of the hydrogen atom given in Figs 18 and 19 and originating from the new atomic theory, we see a devastating contrast as far as architectonics and informativity are concerned. The new model of the hydrogen atom (Fig. 18) contains almost all information, which is necessary for the analysis of the processes of formation of the hydrogen molecules. 
Now it is considered that the molecules are formed due to overlap of the electronic clouds of the atoms (Fig. 20) [6]. Actually, it means that the atomic electrons combine them into the molecules. They are the results of the large experience of the chemists. This experience has suggested them that the atomic electrons interact and combine them in molecules. But the ideas of the orbital motion of the electron hindered a detailed analysis of this process. There is no such obstacle just now, and we have an opportunity for the detailed analysis of this process. In order to implement this opportunity, it is necessary to find replies to the following questions. 

The first question: what forces draw together the electron, which have equal forces? The second question: how is binding energy changed between the clouds when the distance between them is changed? It is strange, but the chemists are afraid to put these questions for about 100 years. They have got accustomed to absurd information concerning formation of the molecules.
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Fig. 19. Diagram of energy jumps of the electron of the hydrogen atom
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Fig. 20. Diagram of formation of a covalent bond by the electronic clouds of the hydrogen atoms [6]

It is the reply to the first question resulting from the new theory of atom. When the hydrogen molecule is formed, the electrons of its two atoms bring together their unlike magnetic poles, and the like electrical fields restrict the approach. As a result, the hydrogen molecule is formed (Fig. 21, a), and we should call the covalent bond an electron bond simply.
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Fig. 21. Diagrams of the hydrogen molecule
[image: image152.wmf]H
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The hydrogen molecule can be formed by means of rapprochement of their protons of its atoms. In this case, the protons bring together their unlike magnetic poles, and the like electrostatic fields of the protons restrict rapprochement. We should call this bond a proton bond. Besides, the electronic proton bond exists as well. 
Let us consider energetics of a formation process of the electronic bond in the hydrogen molecule (Fig. 21, a). It is known that fusion energy of one mole of the hydrogen molecules is equal to 436 kJ and of one molecule is 4.53 eV. This energy is emitted by the atomic electrons in the form of the photons. Each electron emits the photon with energy of 4.53/2.26 eV [2], [3].

As the photons emit the electrons, each electron should emit one photon with energy of 2.26 eV when the hydrogen molecule is formed. A question arises: on what energy levels should the electrons be in the hydrogen atoms before they start uniting into the molecules?

In Fig. 22, an oscillogram of two spectral lines of the hydrogen atom is given. The first light line (leftward) corresponds to the electron jump to the second energy level with binding energy of 3,4 eV; the second line (rightward) corresponds to the jump to the third level with binding energy of 1.51 eV [2], [3]. 
[image: image153.jpg]



Fig. 22. Fragment of the atomic and molecular spectrum of hydrogen

The molecular spectrum of hydrogen is given as a complete light area (leftward) (Fig, 22). It proves that the electrons in the molecule composition do not occupy discrete energy levels as they do when they are in the atoms. In the molecules, their binding energies with the protons and with each other are changed in such a way that their values are equal to the interlevel values: binding energies corresponding to the atomic state.
When the electron is on the third energy level in the hydrogen atom, its binding energy with the proton is equal to 1.51 eV; when it is on the second level it is equal  to 3.4 eV. In order to emit the photons with energies of 2.26 eV when the molecules are formed and to be between the second energy level (with binding energy of 3.4 eV) and the third one (with binding energy of 1.51 eV), the electron should pass from the fourth energy level to the second energy level (approximately). In this case, it emits the photon with energy [2], [3]. 
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Actually, it emits the photon with smaller energy of 2.26 eV and is not on the second energy level, but between the second energy level and the third energy level corresponding to the atomic state. 

If all electrons of the hydrogen atoms during formation of the molecules emitted the photons with the same energy, at least one spectral line would appear in the molecular spectrum (Fig. 22) between the atomic lines corresponding to the second energy level and the third one. The lack of this line and availability of the light areas point out to the fact that the electrons of the hydrogen atoms pass from the 4th energy levels while formation of the hydrogen molecules  emit the photons with different energies in such a way that an average value becomes equal to 2.26 eV. It is natural, because this process takes place not at one temperature, but in the temperature range. As a result, binding energies between the protons and the electrons in the hydrogen molecule are such as shown in Fig. 23 [2], [3]. 
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Fig. 23. Diagram of the hydrogen molecule with binding energies

We'll not get into the analysis of energy balance of the fusion processes of the molecules of hydrogen, oxygen, ozone, water, etc. Those who want to know the details of this analysis can fing it in the book [2], [3]. 

In order to start the analysis of the formation process of the nucleus and the helium atom, it is necessary to have information concerning the neutron. It is known that rest mass of the neutron 
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The neutron has no charge. As the neutron mass differs from the proton mass insignificantly, it can be supposed that they have close geometrical dimensions. One can suppose that the neutron radius is approximately the same as the proton radius or a bit large than the proton radius. 

A lack of orbital motion of the electron forms the conditions when each electron should interact with one proton of the atomic nucleus. It appears from this that the protons should be on the surface of the nucleus. In order to weaken the repulsion forces existing between the protons, they should be united with the neutrons in such a way that the neutrons should be between the protons. Later on we'll see that this condition is fulfilled if the neutron has six magnetic poles. Building on this postulate, let us analyse the structures of the nuclei and the atoms of the following chemical elements [2], [3]. 

2.2. Structure of the Helium Atom

Helium is the second chemical element. There are two neutrons and two protons in its nucleus. There are two electrons in its atom. If the helium atom has one electron, it is considered to be the hydrogen-like one, and Bohr’s formula (123) allows to calculate its spectrum. Bohr’s formula does not allow to calculate the spectrum of the first electron with smaller ionization energy. In this case, the approximate calculation methods, which are based on Schroedinger equations and Maxwell equations, are used [11]. As a result, there appears a lack of information to reveal the atomic structure of this chemical element. Schroedinger equation and Pauli principle allow to represent the helium atom in the following form (Fig. 24) [6]
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Fig. 24. Diagram of the helium atom

The diagram the helium atom (Fig. 24) differs from the diagram of the hydrogen atom (Fig. 14) due to the large diameter of the orbital and due to the fact that two electrons are on it. There is no information concerning binding energies of these electrons  with the atomic nucleus. Such information is obligatory for the chemists. 

Let us see how the helium atom originating from our theory looks like. For this purpose, first of all let us consider the spectrum of its first electron, which has smaller ionization energy. If we substitute 
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 in the formulas (130) and (131), we’ll get (Table 19)
Table 19. Spectrum of the first electron of the helium atom

	Values
	N
	2
	3
	4
	5
	6
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 (exp.)
	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


Let us pay attentions to the fact that binding energy of the electron of the hydrogen atom with the proton (Table 17) and the first electron of the helium atom with the nucleus (Table 19) have cognate values. It denotes that the first electron of the helium atom interacts with one proton of the nucleus. It appears from this that when both electrons are in the helium atom, each of them interacts with one proton of the nucleus. If one electron is removed from the atom, the remaining electron begins to interact with two protons of the nucleus, and its ionization energy is 4fold as much as compared with the electron of the hydrogen atom 
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 [2], [3]. 

The models of the nucleus and the helium atom originating from the new atomic theories are shown in Fig. 25. 
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Fig. 25. Diagrams: a) of the nucleus and b) of the atom of helium, which has no magnetic moment

We should note that the absence of the orbital motion of the electron in the atom and the interaction of each electron of the atom with its proton require a stay of the electron on the surface of the nucleus. The proton has a simple magnetic field, which resembles the magnetic field of a bar magnet. Magnetic field of the neutron is more complicated, it has six magnetic poles [2], [3]. 

2.3. Structure of the Lithium Atom

Bohr’s mathematical models (123) allows to calculate a spectrum of the hydrogen-like atom of the lithium only. This models fails to calculate the spectra of two other electrons. As a result, together with Schroedinger equation and Pauli principle the model of the lithium atom is as follows (Fig. 26) [6] 
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Fig. 26. Diagram of the lithium atom resulting from the old atomic theory

In accordance with Pauli principle, only two electrons can be on the first S orbital (the light area inside). The third electron is situated on the second S orbital (darker area). There is no information concerning binding energies of the electrons with the nucleus.

Our atomic theory allows to calculate the spectra of all electrons. For us, the spectra of the first electron and of the second one are important, because Bohr’s formula calculates the spectrum of the third electron (123) only. Binding energies of the electrons with the atomic nucleus are the most important (Table 20). 

Table 20. Binding energies 
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of the electron of the hydrogen atom 
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 and of the first, the second and the third electrons of the lithium atom 
[image: image169.wmf]Li

with the nucleus 

	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
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	13.6
	3.40
	1.51
	0.85
	0.54
	0.38
	0.28
	0.21
	0.17

	1
	14.06
	3.51
	1.56
	0.88
	0.56
	0.39
	0.29
	0.22
	0.17

	2
	54.16
	13.54
	6.02
	3.38
	2.17
	1.50
	1.10
	0.85
	0.67

	3
	122.5
	30.6
	13.6
	7.65
	4.90
	3.40
	2.50
	1.91
	1.51

	
	
	
	
	
	
	
	
	
	

	n
	10
	11
	12
	13
	14
	15
	16
	17
	18
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	0.14
	0.11
	0.09
	0.08
	0.07
	0.06
	0.05
	0.05
	0.04

	1
	0.14
	0.12
	0.10
	0.08
	0.06
	0.06
	0.05
	0.05
	0.04

	2
	0.54
	0.45
	0.38
	0.32
	0.28
	0.24
	0.21
	0.19
	0.17

	3
	1.23
	1.01
	0.85
	0.72
	0.63
	0.54
	0.48
	0.42
	0.38


If we analyse Table 20, we can see proximity of binding energies of the electron 
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 of the hydrogen atom and the first electron of the lithium atom on the first, the second and the third energy levels and almost complete coincidence on all other ones. It proves the fact that the first electron of the lithium atom interacts with one proton of the nucleus. 

One can see that one (the third) electron remains in the lithium atom, it begins to interact with three protons at once, and its binding energy with the nucleus, which corresponds to the first (
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) energy level, is determined according to the formula [2], [3]
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It coincides with the values of this energy in Table 20 and proves our hypothesis that if one electron remains in the atom, it interacts with all protons of the nucleus at once. 

Let us calculate binding energy of the third electron (
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) of the lithium atom with the nucleus when it is on the 5th energy level
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As it is clear this value agrees with similar binding energy of the third electron of the lithium atom with the nucleus when it is on the fifth energy level (Table 20). As the lithium atom has one electron, it is a hydrogen-like atom, that’s why let us calculate binding energy of the second electron (
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) of this atom with the nucleus when it is on the seventh energy level [2], [3]. 
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This result agrees with binding energy of the second electron of the lithium atom when it is on the seventh energy level (Table 20). 

If we could measure binding energies with the nucleus of the rest two electrons of the lithium atom without a removal of the first electron, it would turn out that all three electrons had similar binding energies with the nucleus. But such experiment was hardly possible in this step of scientific investigations. We have already given a hypothetical explanation of this phenomenon [2], [3]. A coincidence of the calculation results according to the formula (142) with the experimental results given in Table 20 proves survivability of such explanation. 

It is not difficult to imagine that diverse values of binding energies of various electrons of the lithium atom (Table 20) corresponding to the first energy level (
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) are obtained due to the fact that after removal of the first electron from the atom the remaining proton begins to interact with the second electron increasing its binding energy to a value, which is close to binding energy of the second electron of the helium atom (
[image: image180.wmf]2

/

4

.

54

n

E

b

=

). 

When the second electron is removed from the atom, two free protons remain in the nucleus. Immediately, they start an interaction with the remaining third electron increasing its binding energy with the nucleus 
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fold.

If we begin to return all electrons into the atom, quantity of the protons interacting earlier with one electron is reduced. Binding energy of this electron will be decreased to the value, which is approximately equal to binding energy with the nucleus of the electron of the hydrogen atom. 

The following lithium model results from the above-mentioned facts (Fig. 27) [2], [3].

A bond is established by means of an interaction of the unlike electrical fields of the protons and the electrons that bring them closer as well as the like magnetic poles that restrict this approach. It turns out that each electron interacts only with one proton of the atomic nucleus (Fig. 27). 

The analysis of the diagram in Fig. 27 shows that the electrons, which are arranged symmetrically, will have similar binding energies with the nucleus. Electrostatic repulsive forces of two other electrons will influence an electron being arranged rightwards from the nucleus; that’s why it will be arranged further from the nucleus, and its ionization energy will be the smallest. We assign the first number to this electron; let us pay attention to the fact that its ionization energy (
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). The diagram of the lithium atom (Fig. 27) allows to understand a cause of such difference. As it is clear, two axis electrons (2 and 3) being arranged symmetrically remove the first electron from the nucleus with the help of their electrostatic fields and decrease its ionization energy [2], [3].
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Fig. 27. Diagram of the models of the nucleus and the atom of lithium: N is the atomic nucleus; 1, 2, 3 are the numbers of the electrons

2.4. Structure of the Beryllium Atom

          Let us remind that Bohr’s formula (123) as well as Schroedinger equation allow to calculate the spectrum of the hydrogen-like beryllium atom, i.e. of the atom with one electron. As a result, together with Pauli principle the model of the beryllium atom is as follows (Fig. 28) [6] 
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Fig. 28. Diagram of the beryllium atom resulting from the old atomic theory

In accordance with Pauli principle, only  two electrons with various directions of spins can be on both S orbitals. Their binding energies with the nuclei are unknown.

The new atomic theory gives the following models of the beryllium atom (Fig. 29) [2], [3].

                                                                         3
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Fig. 29. Diagram of the structure of the nucleus and the atom of beryllium: 1, 2, 3 and 4 are the numbers of the electrons

Beryllium is the fourth element in the chemical elements table. The results of the nuclear experimental spectroscopy show that 100% of natural beryllium atoms have the nuclei with fourth protons and five neutrons (Fig. 29). We do not consider a structure of the short-lived artificial isotopes of this element.

The fact that all nuclei of the beryllium atoms have 4 protons and 5 neutrons is an astonishing fact, which helps us to understand many ambiguities being connected with the structure of the beryllium nucleus, the structure of its atom, the spectra of the electrons of this atom [2], [3]. 
Availability of one spare neutron in the atomic nucleus of beryllium explains its structure at once. It is flat and symmetrical to the limit. It appears from this structure that the central neutron has four magnetic poles in one plane. As it is clear, the fifth neutron is necessary to connect the rest four neutrons in such a way that a proton can be connected with each of them. The protons and the neutrons connect magnetic forces, which are called the nuclear forces by the physicists [2], [3]. 

As a lack of orbital motion of the electrons results from the experimental spectroscopy, all four electrons of this atom (each interacting with its proton) form its symmetrical structure (Fig. 29). 

As all four protons of the nucleus are arranged on its surface and each of them has one free magnetic pole, the magnetic poles of the electrons of the like polarity interact with these poles restricting an approach of the electrons to the protons. The equations (130) and (131) allow to calculate the spectra of all electrons of this atom. For us, it is more important to know a change of their binding energies with the nucleus. If the electrons are removed from the atom one by one, they will be as follows (Table (21) [2], [3]. 

Table 21. Binding energies
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 of the electron of the hydrogen atom 
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 and of the 1st, the 2nd, the   3rd and the 4th electrons of the beryllium atom 
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with the nucleus
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
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	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
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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
	0.56
	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


When all electrons are present in the atom, they have almost similar binding energies with the nucleus (Table 22) [2], [3].

Table 22. Binding energies
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 of the electron of the hydrogen atom 
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 and of the electrons
 (1, 2, 3, 4) the beryllium atom 
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with the nucleus when all of them are in the atom 

	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
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	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
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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


The data of Table 22 show that beginning from the 13th energy level the binding energies of all electrons of the beryllium atom with the nucleus are the same as the binding energies of the electron of the hydrogen atom. It means that with the increase of the distance between the electrons and the atomic nucleus their mutual influence on each other disappears almost completely, and they start behaving in the same way as the electron of the hydrogen atom [2], [3]. 

As it is clear, when we analysed the models of the atoms of lithium and beryllium, we failed to see the reasons distributing their electrons along the orbitals, levels and sub-levels resulting from Pauli principle. That’s why we have a feeling that it is a vain principle, which is not connected with reality [2], [3].
3. Additional Information

Apparently, the reader would like to see a structure of the atomic nucleus, at which we stopped our search. It is a nucleus of the copper atom (Fig. 30) [2], [3].


Fig. 30. Structure of the nucleus of the copper atom

Apparently, it is interesting to know the structures of the water molecules resulting from the new atomic theory. They are shown in Fig. 31 and 32 [2], [3].

[image: image195.png]



Fig. 31. Structure of the water molecule at an angle of 105( between the hydrogen atoms
[image: image196.png]



Fig. 32. Structure of the water molecule: 1, 2, 3, 4, 5, 6, 7, 8 are the numbers of the electrons of the oxygen atom, 
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1

,

P

P

 are the nuclei of the hydrogen atoms (the protons); 
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1

 and 
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2

 are 
the numbers of the electrons of the hydrogen atoms

In Fig. 31, a diagram of the water molecule is given. From this diagram, it is possible to form a famous angle of this molecule, which is equal to 105(. In Fig. 32, a diagram of the molecule is given without this angle, but with the full aggregate of the possibilities to explain all properties of water [2], [3].
CONCLUSION
The idea of Claudius Ptolemy concerning motion of the Sun round the Earth has existed during nearly two thousand years. The idea of Niels Bohr concerning the orbital motion of the electrons in the atoms has existed during less than one hundred years. But it caused more damage than Ptolemy's idea.

Now one can affirm that the idea of the orbital motion of the electrons in the atoms is on its way to history of science, and it is substituted by an idea concerning linear interaction of the electrons with the atomic nuclei. It describes reality more precise and carries much more information for profound understanding of an arrangement of the micro world. 
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