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9. MODELS OF ATOMIC NUCLEI OF CHEMICAL ELEMENTS
9.1. General Data on Atomic Nuclei

If the electromagnetic models of the proton and the neutron were known, the task of the determination of the structure of the atomic nuclei of chemical elements would be simplified significantly. But they are not available. That’s why we should base our assertions only on the experimental facts and deductions, which originate from the results of theoretical investigations [27], [118], [121], [138], [154], [167], [170].

The first and the most important result of our investigations, which belongs to the atomic nucleus, is the lack of orbital movement of the electron in the atom. The electrons interact with the atomic nuclei with their axes of rotation. It is possible if the protons of the nucleus are arranged on its surface [18], [26], [109].

Thus, in order to provide the interaction of each electron with the nucleus, it is necessary to arrange the protons on the surface of the nucleus. The same charges of the protons exclude the structure of the nucleus, in which the protons could touch each other. The nature builds the nucleus in such a way that a neutron should be between the protons. As the last requirement is difficult to be met  when there are many protons in the nucleus, additional neutrons are attracted. That’s why the nuclei of almost all chemical elements contain more neutrons than protons. When the number of the protons and the neutrons in the nucleus is increased, the share of “extra” neutrons is increased. It is clear, because it is impossible to get geometrical symmetry of the nucleus, in which the neutrons should be present between the protons [27], [130]. 

It seems that the neutrons are penetrable for magnetic fields of the protons and unpenetrable or weakly penetrable for their electrical fields. Screening the like electrical fields of the protons, the neutrons create the conditions when the magnetic poles of the protons interact with the unlike magnetic poles of the neutrons [121]. 

The electron and the proton have the charges and the magnetic moments. We have already found that the magnetic field of the electron is similar to the magnetic field of a bar cylindrical magnet. One can suppose that the charge of the proton helps to form the same magnetic field as the field of the electron, i.e. the structure of the magnetic field of the proton is similar to the structure of the magnetic field of the bar cylindrical magnet. Let us call such magnetic field a simple magnetic field [121]. 

The neutron has magnetic moment as well and, consequently, magnetic field. But we know nothing about the structure of its magnetic field. If it is similar to magnetic field of the bar cylindrical magnet, the proton and the neutron are connected as the bar magnets, and the structure of the nuclei should be linear. If the neutron has a compound magnetic field, which consists of several magnetic poles, the construction of the atomic nuclei with more complicated space configuration is possible [121].

That’s why the determination of the structure of the magnetic field of the neutron is one of the priority tasks in our search. We have already called the magnetic field of the proton, which is similar to the magnetic field of the bar cylindrical magnet, a simple symmetrical magnetic field. There is every reason to believe that the magnetic field of the neutron has more complicated configuration; that’s why let us call it a compound magnetic field [121].

As the nuclei of all chemical elements consist of the positively charged protons and uncharged neutrons, it is necessary to systematize the information concerning the main characteristics of these elementary particles in order to detail the principles, which control the formation of the nuclei of chemical elements. 

9.2. On Model of the Proton

            It is known that rest mass of the proton is 
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  Electrical charge of the proton is positive and is equal to the negative charge of the electron . Magnetic moment of the proton is equal to 
[image: image3.wmf].
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 Electromagnetic structure of the proton is unknown. If we suppose that it (as the electron) has the form of a torus, radius 
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 of this torus is as follows [109]
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where 
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 is mass of the proton, 
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 is the photon energy of the proton.

      Thus, radius of the proton is by three orders of magnitude less than radius of the electron. Spin of the proton (as spin of the electron) is equal to Planck’s constant. Vectors of these spins are directed along the axes of their rotation. The directions of spins both of the proton and the electron coincide with the directions of vectors of their magnetic moments [70]. It appears from the formula (149), which connects Planck’s constant and magnetic moment of  electron  
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. Let us present it in the following way
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        In modern physics, vectors  
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 are considered to be opposite directional. It is reasoned by the fact that the charge of the electron 
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 in the formula (149) is negative. Rather a strange reason. The nature gives vector properties to values 
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. Physicists themselves have given a negative sign to the charge of the electron 
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. It is conventional agreement, not the law of the nature! In formula (149), the charge of the electron 
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 is a scalar value, and we have no reason to write it as follows [109]
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       Let alone logic of modern physicists; we’d like to consider the formula (231), from which it appears that vectors  
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 and  
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 are directed to one side. 

Magnetic field strength in the vicinity of geometrical centre of the toroidal model of the proton is considerably greater than the same magnetic field strength of the electron. If we assume that the proton is a torus as well, we’ll get magnetic field strength 
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 in the vicinity of the centre of symmetry of the proton using magnetic moment of the proton 
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          This is colossal magnetic field strength in the centre of symmetry of the proton. Outside this centre, it is decreased quickly. Along the axis of rotation of the proton this decrease is inversely proportional to cube of the distance from its geometrical centre [24]. Such large magnetic field strength generates corresponding large magnetic forces. If magnetic field of the proton is similar to magnetic field of the bar cylindrical magnet, unlike magnetic poles will juxtapose the protons and the neutrons. 

          If we imagine the proton in the form of a sphere with radius 
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, Coulomb force will act during the direct contact of two protons between them
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             For the sake of comparison, let us calculate gravitational force, which exists between the protons in this case
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 The results of these calculations prove that during formation of the atomic nuclei electrostatic forces and magnetic ones, not gravitational forces, play a decisive role. They form the atomic nuclei.

In order to get a clear understanding on the proton model, we’d like to note that in the first approximation it is a rotating torus, which can be presented in the form of a geometrical figure having a form of an apple with the magnetic field lines passing along the axis of the apple and closing on each other. Electrical field lines are directed perpendicular to the magnetic filed lines or perpendicular to toroidal surface. Such model has almost spherical electrical field and two magnetic poles: the north pole and the south one. The poles are formed at different ends of axis of rotation of torus. Let us call the described structure of magnetic field a simple structure, and the unknown structure of electromagnetic field of the neutron a compound structure [121].
9.3. On Model of the Neutron
          It is known that rest mass of the neutron is 
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 [109]. Thus, mass of the neutron is larger than mass of the proton by 
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 masses of the electron. It appears from this that in order a proton becomes a neutron, it should capture 2.531 electrons. As there are no electrons with fractional mass, the proton should absorb the whole number of the electrons. If it absorbs three electrons, and its mass is increased only by 2.531 masses of the electron, a question arises: what will become of the remainder of mass of the electron 
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? Modern physics explains the disturbed balance of masses in this process simply: a neutrino is born, which has no charge; that’s why it is very difficult to register the birth of this particle as it is assumed in modern physics. The neutron has magnetic field. Its magnetic moment is estimated by the value 
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The neutron has no charge. As the mass of the neutron differs insignificantly from the mass of the proton, one can suppose that they have similar geometrical dimensions. One can suppose that the neutron radius is almost the same as the proton radius or is a bit larger than the proton radius. 

As we try to find the principle, by which the nature is guided when it forms the atomic nuclei, our information concerning the models of the proton and neutron shows that these particles, which control the formation of the atomic nuclei, have the following properties: the charge and magnetic moment of the proton as well as magnetic moment of the neutron and the lack of charge. Availability of magnetic moments with these particles gives us the reason to imagine that they have magnetic poles [121]. 

Magnetic forces of unlike poles of magnetic fields of the proton and the neutron are the only forces, which can connect these particles with each other. Electrostatic forces of the protons are the only forces, which limit the approach of the protons in the nucleus. 

Nevertheless, the experiments have revealed the existence of nuclear forces connecting the protons and the neutrons in the atomic nuclei. The value of these forces is by a factor of 102 of electrostatic repulsive forces of the protons. The forces generating such interaction are called nuclei forces. Their nature remains unknown. 

If we take into consideration large magnetic field strength near the centre of symmetry of the proton (233) and suppose that it is the same with the neutron, there is every reason to believe that magnetic forces of the proton and the neutron acting at the distances near to their geometrical centres are the forces, which have been called the nuclei ones [121]. 

Thus, we have a possibility to suppose that the nuclei forces are the magnetic forces acting at the smallest distances between the centres of masses of the protons and the neutrons. First of all, let us consider the spherical models of the protons and the neutrons with the magnetic fields, which are similar to symmetrical magnetic fields of the bar cylindrical magnets and the reasons of existence of six-pole magnetic with the neutron. 
9.4. Diagrams of Nuclei of Hydrogen Atom

      A nucleus of the hydrogen atom is known to consist of one proton (Fig. 21, a). Hydrogen, which nucleus has one proton and one neutron, is called deuterium (Fig. 21, b). If the hydrogen atom has one proton and two neutrons, such atom is called tritium (Fig. 21, c).  Let us retrace the process of formation of the nuclei of deuterium and tritium taking into consideration the above-mentioned principle of connection of the protons with the neutrons [121]. 
The approach of the proton P and the neutron N is shown in Fig. 21, b. The approach takes place due to the influence of the magnetic forces formed by magnetic fields of unlike magnetic poles of the proton and the neutron. There are no forces here, which could prevent the approach of these particles. As a result, a deuterium nucleus is obtained (Fig. 21, b). If the magnetic fields of the proton and the neutron are symmetrical, such structure should be stable. There are 0.015% of the deuterium nuclei in the nature. The approach of the proton and two neutrons and the formation of the atomic nucleus of tritium are shown in Fig. 21, c. There are only 
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 of the tritium nuclei in the nature [27], [120], [130]. 
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Fig. 21. Diagrams of approach of the neutrons and the protons due to the influence of their magnetic forces

If the proton has the form of torus and the form of the neutron is approximate to a spherical one, the diagrams of the nuclei of deuterium and tritium can be presented as the most juxtaposed spherical formations (Fig. 21, b and c) [121]. 

If we take into account great strength of magnetic fields of the proton and the neutron near their geometrical centres, the magnetic forces, which juxtapose these particles, will correspond to nuclear forces during arrangement of the nuclei shown in Fig. 21, b and c [121]. 

Thus, the insignificant quantity of the nuclei of deuterium and tritium in the nature (as compared with the number of the nuclei of the hydrogen atoms, which consist of one proton) shows that the structure of magnetic field of the neutron differs from the structure of magnetic field of the proton. Let us try to find these differences using the formation of the atomic nuclei of the chemical elements, which follow hydrogen, as the examples. 

Previously, let us note an attempt of the author  [120] to use the quantum numbers, which originate from Schroedinger’s equation, for the formation of the atomic nuclei. The analysis of his attempts shows that their results have proved to be fruitless as well as the aspiration of the chemists to distribute the electrons in the atoms according to the levels corresponding to the marked quantum numbers. Nevertheless, his work concerning the arrangement of the atomic nuclei of chemical elements is a good reference guide.

9.5. Diagram of Nuclei of the Helium Atom
Let us pay attention to a very important difference between the electric fields and the magnetic fields. It is known that electric fields are easily screened. It is much more difficult to screen magnetic fields. It appears from this that when the electric fields of, say, two protons are screened, it is possible to weaken electrostatic repulsive forces acting between them [121]. 

         What particles screen electrostatic forces of the protons in the atomic nuclei? The neutrons, of course, nothing, but the neutrons. The simplest diagram of the helium atom can be such as it is shown in Fig. 22, a. 
[image: image36.png]



Fig. 22. Diagrams of the nuclei of the helium atom

If the neutron is between two protons (Fig. 22, a), it will screen their electrical fields and, consequently, will weaken electrostatic repulsive forces. As the magnetic fields are penetrable for the neutron, the presence of the neutron between two protons will weaken the electrostatic forces, which repel the protons, and weaken the magnetic forces, which juxtapose them, to a lesser degree. The structure, which consists of two protons and one neutron and is the nucleus of the isotope of the helium atom, is formed (Fig. 22, a). There are 0.000138% of the helium atoms, which have such nucleus, in the nature [120], [121].

The second variant of formation of the nucleus of the helium atom is shown in Fig. 22, b. Here two neutrons screen the electric fields of two protons. Such diagram of the nucleus of the helium atom can be considered more preferable, because in such diagram of arrangement of the nucleus the electrostatic repulsive forces, which act between two protons, are weakened greater than in the diagram shown in Fig. 22, a. Besides, in this diagram both protons have free magnetic poles for the interaction with the electrons. 

It should be noted that in the majority of the nuclear reactions the nucleus of the helium atom is released in the form of a positively charged formation called an alpha particle (Fig. 22, b). Ordinal number 2 of the chemical element helium belongs to a row of magic numbers, which characterize particular stability of the nucleus of this element. The next magic numbers are 8 and 20. Later on we’ll consider the structure of the nucleus of the oxygen atom with the magic number 8 and the nucleus of the calcium atom with the magic number 20, and we’ll see that their geometrical symmetry serves a reason of stability of these nuclei [120], [121]. 

In the variants of the possible arrangement of the nucleus of the helium atom (Fig. 22), the neutrons screen a part of electric field lines of the protons. Due to it, the electrostatic repulsive forces of the protons are reduced. The value of the magnetic forces, which connect the protons and the neutrons, remains almost the same, and its provides durability and stability for such assemblage of the particles.

The number of the helium atoms, which nuclei consist of two protons and two neutrons (Fig. 22, b), is 99.999862%. Lifetime of the helium atoms, which nuclei have 4 or 6 neutrons, is calculated in milliseconds [27], [120], [121]. 
9.6. Structure of the Nucleus of the Lithium Atom
If the nature is guided by a principle of geometrical symmetry during the formation of the atomic nuclei, a question arises: in what sequence does it build a nucleus of the lithium atom? Of course, the nucleus of simpler helium atom serves as a base during the construction of the lithium nucleus. In order to make a nucleus of the lithium atom out of a nucleus of the helium atom, it is necessary to add one proton and one neutron to the nucleus of the helium atom. If the arrangement of the nucleus is carried out at the expense of symmetrical magnetic fields of the proton and the neutron, the diagrams of the nucleus of the lithium atom will be such as they are shown in Fig. 23, a, b. In the nature, 92.5% of the nuclei of the lithium atom have three protons and four neutrons (Fig. 23, a). The rest 7.50% of the nuclei of lithium have three neutrons and three protons each (Fig. 23, b). 
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Fig. 23. Diagrams of the nuclei of the lithium atom

              Why does Nature prefer the compositions of the nuclei of the lithium atom, which are shown in Fig. 23, a and b? Because the protons and the neutrons in the atomic nucleus connect magnetic force, not nuclear forces. The most important fact is that the majority of lithium atoms have four neutrons, not three (Fig. 23, a). An unexpected conclusion results from this diagram: magnetic field of the neutron is formed by four magnetic poles minimum. This supposition is made, because in the diagram of Fig. 23, a, the central neutron has three contacts, which correspond to three magnetic poles. The fourth contact of this neutron is free, it corresponds to the fourth magnetic pole, to which the neutrons of the isotopes of the lithium atom are connected [120], [121].

The isotopes of the lithium atoms can have up to five extra neutrons in the nucleus, but lifetime of such atoms is calculated in milliseconds. The majority of the lithium atoms have the nuclei, which are shown in Fig. 23, a. It is explained by the fact that the protons and the neutrons connect their magnetic forces. Let us pay attention once again to the quantity of contacts between the neutrons and the protons in the diagram in Fig. 23, a. Each proton has only one contact with the neutron being formed by one of its two magnetic poles. One could think that the neutron has two magnetic poles as well, but the middle neutron, which has three occupied contacts and one potentially free one, gives us the reason to suppose that it has a compound magnetic field, which consists of four magnetic poles minimum. 
9.7. Structure of Nucleus of Beryllium Atom
          Let us pay attention to the structure of the nucleus of the beryllium atom (Fig. 24, a) being built on the supposition that the nuclear forces connect the protons and the neutrons in the nucleus.  It consists of four protons and four neutrons. Its is rather symmetrical structure. But there are no beryllium atoms with such nucleus in the nature. The results of the nuclear experimental spectroscopy show that 100% of the natural beryllium atoms have the nuclei with four protons and five neutrons (Fig. 24, b). We do not consider the structure of the artificial isotopes of this element with  a short lifetime [27], [120], [121]. 
[image: image38.png]



Fig. 24. Diagrams of possible composition of the nucleus of  the beryllium atom
         Thus, the absence of the beryllium nuclei with the nuclear structure, which is shown in Fig. 24, a, in the nature gives an additional confirmation of the absence of the nuclear forces. 

        The structure of the nucleus of the beryllium atom shown in Fig. 24,b gives additional evidences of connection of the neutrons and the protons by means of unlike magnetic poles of these particles. This diagram proves significance of the screening functions of the neutron and complexity of its magnetic field. 

        In Fig. 24,b the central neutron has four contacts. It means that the structure of magnetic field of the neutron has four magnetic poles in one plane: two south poles and two north poles [120], [121].  
9.8. Diagram of Nucleus of Boron Atom

        Boron is the fifth element in the periodic table of chemical elements. It seems that the majority of the atoms of this element should have the nuclei with five protons and five neutrons, but it is not the case. Only 20% of the boron atoms have the nuclei with five protons and five neutrons (Fig. 25, a), and 80% of atoms of this element have the nuclei, which consists of five protons and six neutrons (Fig. 25, b) [120], [121]. (Axial neutrons are shown in grey).  
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a)                                             b)
Fig. 25. Diagrams of the nuclei of the boron atom: a) with five neutron, b) with six neutrons

(the protons are shown in white, the neutrons are shown in black)

          In the diagram (Fig. 25, a), the central neutron is shown in grey; in the diagram of (Fig. 25, b), two neutrons forming the axis of the nucleus are shown in grey [120], [121]. 

          The analysis of the diagrams of the composition of the boron atom (Fig. 25, a and b) proves that an additional neutron (Fig. 25, b) separates the fifth proton from the rest four protons at a large distance. Due to this fact, in the nucleus, which diagram is shown in Fig. 25, b, the electrostatic forces of repulsion of the fifth proton from the rest four protons are less than in the nucleus shown in Fig. 25, a. Thus, the additional neutron improves strength of the nucleus of the boron atom, that’s why there are more nuclei of the boron atom with six neutron than with five neutrons in Nature.

 Let us pay attention to a number of contacts of the central neutron with the rest neutrons. There are five of them and one free. If each contact corresponds to a definite magnetic pole of the magnetic field of the neutron, the total number of contacts should be even, i.e. it should be six. One contact (it means one magnetic pole) of the central neutron is free. Later on we’ll see that it is occupied in the structure of the nucleus of the carbon atom when a diamond is formed from it [109], [121]. 
 Thus, we get additional confirmations of connection of the protons with the neutrons in nuclei of the atoms by means of unlike magnetic poles only, not nuclear forces. Each neutron has a  compound magnetic field, which helps to generate six magnetic poles: three north poles and three south poles.
9.9. Diagrams of Nucleus of Carbon Atom
            Carbon is supposed to be a base of life, because it forms a large number of bonds with the atoms of other chemical elements. Let us consider a cause of its such activity.

        A flat nucleus of this element is shown in Fig. 26, a. Involuntarily, one recollects scaly flat composition of graphite, which is formed from carbon. Such substance is formed from the carbon atoms, which nuclei have flat structure made of six protons and six neutrons.  But there is carbon with other, spatial arrangement of the nucleus in Nature. Mechanical properties of diamond (Fig. 26, b), which consists of carbon as well, differ from mechanical properties of graphite significantly [109], [121].
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                      a)                                                               b)
Fig. 26. Structural diagrams of carbon atom: diagram of flat nucleus; b) diagram of spatial nucleus
      Now we can see that the form of the carbon nucleus determines properties of a substance, which consists of the atoms of this chemical element. 
     The structure of other nucleus of the carbon atom is shown in Fig. 26, b. This structure has 7 neutrons. One of them is situated in the centre of the spatial coordinate system, and tree pairs of other neutrons are directed along three coordinate axes. A proton is connected to each outer neutron along these axes. Thus, spatial nucleus of the carbon atom is an ideal point of the lattice. Such structure of the nucleus provides strength of the diamond crystals.
       Experimental  nuclear spectroscopy proves that 98.90% of the carbon nuclei contain 6 protons and 6 neutrons, and only 1.10% of the nuclei of this element has a surplus neutron. Now we see that they are the diamond atoms (Fig. 26, b).

        Let us pay attention to limit symmetry of both nuclei of the carbon atom. Flat symmetric nucleus belongs to carbon, which forms organic substances.

       It is clear from the second structural diagram (Fig, 26, b) of the nucleus of the carbon atom that the neutron has a compound magnetic field, which consist of six magnetic poles. In all cases being considered by us, magnetic pole of the proton remains similar to magnetic pole of the bar cylindrical magnet. 
9.10. Structure of Nucleus of Nitrogen Atom

      Nitrogen is the seventh chemical element in the periodic table. There are 99.63% of the nitrogen atoms in Nature, which nuclei consist of 7 neutrons and 7 protons (Fig. 27, a). The eighth surplus neutron is available in 0.37% of the nuclei of the atoms of this element [120], [121]. 

         a)                                                                   b)
Fig. 27. Diagram of the nucleus of the nitrogen atom

            Six neutrons arranged in one plane have six free magnetic poles directed to the centre of circumference, which they form (Fig. 27, a). As each neutron has four magnetic poles in one plane, the seventh neutron occupies free space in the centre, and the seventh proton is connected to it from above (Fig. 27, a). As the central neutron has one free magnetic pole in its lower part, the eighth neutron can be connected to it forming a nucleus of the nitrogen isotope. It is obvious that  other neutrons can be connected to the neutron increasing the number of the isotopes of this element. The nuclei of the isotopes of the nitrogen atom can have four surplus neutrons [120], [121].

          It should be noted that it is impossible to form the nucleus of the nitrogen atom from the spatial structure of the nucleus of the carbon atom (Fig. 26, b). This structure has already had 7 neutrons and 6 protons, there is no place for the seventh proton. But if  one surplus neutron is added to the spatial structure of the nucleus of the carbon atom, the conditions take place for the formation of a nucleus of the nitrogen atom with seven protons and eight neutrons (Fig. 27, b).

        As there are only 0.37% of the nuclei of the nitrogen atoms with eight neutrons, we have every reason to believe that the majority of the nuclei of the nitrogen atom should have a flat nucleus of the nitrogen atom  (Fig. 27,a) [120], [121].
9. 11.  Structure of Nucleus of Oxygen Atom

         The experimenters attribute magical properties of stability to the nucleus of this atom. The number, which corresponds to the ordinal number of this element, is also considered to be a magic one. Symmetry of arrangement of the neutrons and the protons in this nucleus proves this fact (Fig. 28, a).


                                                                                    a)

                                            b)

                                                                                                       c)

Fig. 28. Diagram of the nucleus of the oxygen atom

         The nucleus of this atom has 8 protons and 8 neutrons. In the central part of the nucleus, two neutrons are arranged along its axis, and two protons are connected to them. As a result, an ideal symmetrical, i.e. stable structure is formed. As the nucleus of the oxygen atom has symmetrical spatial structure, the possibilities of chemical activity are increased greatly. 
            In Nature, 99.762% of the oxygen atoms have eight neutrons and eight protons (Fig. 28, a). Analysis of the diagram of a symmetrical  nucleus of the oxygen atom shows that the neutron can penetrate between the upper and the power central protons, and the nuclei of the oxygen isotopes are formed. There are 0.038% of the nuclei of the oxygen atom with one surplus neutron (Fig. 28, b) and 0.200% of the nuclei with two surplus neutrons in Nature (Fig. 27, c). The nucleus of the oxygen atom can have five surplus neutrons [120], [121].
          It is necessary to note impossibility of formation of the spatial structure of the nucleus of the oxygen atom. In Fig. 26, b, where the spatial nucleus of the nitrogen atom with eight neutrons and seven protons is shown, there is no place for the eighth proton of the nucleus of the oxygen atom. 
9.12. Diagram of Nucleus of Fluorine Atom
        Fluorine is the ninth element of the periodic table. It is situated in the seventh period of this table. Its stable nucleus has 9 protons and 10 neutrons (Fig. 29). When the nucleus of this element is formed, two neutrons and two protons are connected to one of the protons of the nucleus of the oxygen atom arranged along the axis of the nucleus. 

         As fluorine is situated in the same group with hydrogen in the periodic table, its nucleus should have the elements of the nucleus of this atom (Fig. 21, b). The protons arranged at the ends of the axis of the nucleus, play the role of such element [120], [121]. 

Fig. 29. Diagram of the nucleus  of the fluorine atom
9.13. Diagram of Nucleus of  Neone Atom

        Neon is the tenth element of the periodic table. It is situated in the eight group of this table that is why it must contents the elements of the nucleus of helium atom.            
        There are 90.51% of the nuclei of this atom with 10 protons and 10 neutrons in Nature (Fig. 30, a). In fact, 0.27% of the nuclei of this element have one surplus neutron (Fig. 30, b) and 9.22% of the nuclei have two neutrons (Fig. 30 c,). 


                                                      a)
                                                        b)                                                           c)

Fig. 30. Diagram of the nucleus of the neon atom

 In order to preserve symmetry of the nucleus, it is built by means of connection of one neutron and one proton to the axial chain of the nucleus of the fluorine atom. We get a symmetrical structure (Fig. 30, a). 

         If one neutron is added to the lower part of the axis of the nucleus (Fig. 30), the nucleus of an isotope the neon atom is formed (there are 0.27% of such ones in Nature). When the twelfth neutron is connected to the neutron in the upper part of the axis of the nucleus, the screening effect of the neutron is strengthened (Fig. 30,c). There are 9.22% of the neon atoms with such nucleus in Nature [120]. As it is clear (Fig. 30), the nucleus of the isotope of the helium atom is arranged in the apex of the nucleus of the neon atom.

          Neon closes the second period of the periodic table. If we are on a correct way, the nuclei of the following period of chemical elements should be repeated in their groups. This demand originates from periodicity of the properties of chemical determined by D.I. Mendeleyev. Periodicity of chemical properties of the elements should be provided by the electrons, which interact with the protons of the repeated structures of the nuclei. 
9.14. Diagram of Nucleus of Sodium Atom

        Sodium is the eleventh element in the periodic table. It is situated in the first group  of this table [2]. It means that the nucleus of this atom should have the elements of the nucleus of the lithium atom (Fig. 23). In Nature, 100% of the atoms of this element have the nuclei with eleven protons and twelve neutrons (Fig. 31). There are isotopes of this element with various periods of half-life [120], [121].   

Fig. 31. Diagram of the nucleus of the sodium atom

        The upper part of the nucleus of the sodium atom (Fig. 31) contains the elements of the composition of the nucleus of the lithium atom (Fig. 23, b), that’s why lithium and sodium are situated in the same group of the periodic table [2],  [120], [121].  


9.15. Diagram of Nucleus of Magnesium Atom

          Magnesium is the twelfth element in the periodic table (Fig. 32). It is situated in the second group of this table, that’s why the elements of the nucleus of the beryllium atom should be in the structure of its nucleus (Fig. 24, b). In Nature, 78.99% of the nuclei of the magnesium atoms contain 12 protons and 12 neutrons (Fig. 32, a) [120].

      Let us pay attention to the flat structure of the nucleus of the beryllium atom (Fig. 24). There are five neutrons in one plane, and four protons are connected to them. The same structure is formed in the composition of the nucleus of the magnesium atom (Fig. 32, a). The axial neutrons are shown in grey. 

        There are twelve protons and twelve neutrons in the nuclear structure. The twelfth proton is situated in the axis of the nucleus in its power part. In Nature, 10.00% of the nuclei of the magnesium atom have the thirteenth neutron (Fig. 32,b), which is connected to the lower axial neutron. The fourteenth neutron is situated over the upper axial proton. In Nature, there are 11.01% of the magnesium atoms, whose nucleus has 14 neutrons [120], [121].

                                        a)                                                        b)

Fig. 32. Diagram of the nucleus of the magnesium atom

9.16. Structure of Nucleus of Aluminium Atom

      Aluminium is the thirteenth element of the periodic table. In Nature, 100% of the atoms of this element have 13 protons and 14 neutrons. The nuclei with large number of the neutrons belong to short-life isotopes of this element. As aluminium is included into the third group of the periodic table, it should contain  the elements of the nucleus of the boron atom. The structure of this nucleus is given in Fig. 25, a. In Fig. 33, the structure of the nucleus of the aluminium atom  with the specified part, in which the nuclei of the boron atom are present. 

           Thus, in the structure of more complicated nuclei the structures of more simple nuclei are repeated in accordance with the arrangement of chemical elements according to the groups of the periodic table by D.I. Mendeleyev [2]. 

Fig. 33. Diagram of structure of the nucleus of aluminium atom

9.17. Structure of Nucleus of Silicon Atom

        Silicon is the fourteenth element. Its stable nucleus (there are  92.23% of such nuclei) contains 14 protons and 14 neutrons (Fig. 34). As silicon is included in the fourth groupp of the periodic table together with carbon, the nucleus of the carbon atom should be in the structure of the nucleus of the silicon atom. It can be represented in two types: the flat on (Fig. 26, a) and the spatial one (Fig. 26, b).
        There are 4.67% of the nuclei of the silicon atoms with one surplus neutron, and there are 3.10% of the nuclei with two surplus neutrons. One surplus neutron is situated in lower axial part of the nucleus between the central neutron and lower proton. The second surplus neutron is situated on the axis as well. 

          We lack knowledge in chemistry. If we knew better the properties of the chemical elements, for the study of which we have no time, the nuclear structure could be presented more exactly. We make the first steps on this wonderful and interesting way, and we hope that these people who follow us will describe more exactly the details, which have remained unclear for us. 

                                 a)

                                                                                                               b)

       Fig. 34. Structure of the nucleus of the silicon atom

     9.18. Structure of Nucleus of Phosphorus Atom

       Phosphorus is the fifteenth element of the periodic table [2]. It is situated in fifth group together with nitrogen atom that is why it contents the nucleus of this atom (Fig. 27). In Nature, 100% of the nuclei of this chemical element contain 15 protons and 16 neutrons (Fig. 35). There are short-life isotopes of this element as well [120], [121]. As it is clear (Fig. 35), the upper part and the lower one of the nucleus of the phosphorus atom form the nucleus of the nitrogen atom in the aggregate. 

Fig. 35. Structure of the nucleus of the phosphorus atom
9.19. Structure of Nucleus of Sulphur Atom

       Sulphur is the sixteenth element of the periodic table.  It is situated in its sixth group together with oxygen, that’s why the upper part and the lower part of its nucleus form the nucleus of the oxygen atom in the aggregate (Fig. 28).    Each of 95.02% of the nuclei of this element contains 16 protons and 16 neutrons. In Fig. 36, the structure of the main nucleus of this element, which has 16 protons and 16 neutrons, is shown [120], [121].

Fig. 36. Structure of the nucleus of the sulphur atom

9.20. Structure of Nucleus of Chlorine Atom

        Chlorine is the seventeenth chemical element of the periodic table (Fig. 37). Each of  75.77% of the nuclei of this element has 17 protons and 18 neutrons, and 24.23% of the nuclei have three surplus neutron [120]. 

Fig. 37. Structure of the nucleus of the chlorine atom
3.21. Structure of Nucleus of Argon Atom

         Argon is the eighteenth element in the periodic table. It is included in the eighth group of this table. Each of 99.60% of the nuclei of this element contains 18 protons and 22 neutrons. Each of 0.337% of the nuclei has 18 protons and 18 neutrons, and 0.063% of the nuclei have 18 protons and 20 neutrons [121]. 

          Let us pay attention to the structure of the nucleus of the chlorine atom (Fig. 37). It has three tiers. The upper and the lower tiers consist of the nuclei of the carbon atom. The middle tier remains unfinished. It is asymmetric. It is necessary to add one more proton. Then the middle tier will become symmetric. But the electrostatic forces of repulsion, which exist between the protons of the tiers, will be increased. In order to reduce the influence of these forces, it is necessary to increase the distance between the tiers. It is achieved with the help of four surplus neutrons, and a symmetric nucleus of the argon atom is produced (Fig. 38) [120], [121]. 

Fig. 38. Structure of the nucleus of the argon atom

9.22. Structure of Nucleus of Potassium Atom

          Potassium (Fig. 39) is the nineteenth element of the periodic table. The nucleus of this atom contents the nucleus of lithium atom (Fig. 23).  In Nature, 93.258% of the nuclei of this element have 19 protons and 20 neutrons. There are the potassium isotopes with two and three surplus neutrons. 


Fig. 39. Structure of the nucleus of the potassium atom
9.23. Structure of Nucleus of Calcium Atom

         Calcium is the twentieth element in the periodic table (Fig. 40). In Nature, 96.94% of the nuclei of the atom of this element have 20 protons and 20 neutrons. The isotopes of this element have 2, 3, 4, 6 and 8 surplus neutrons. 

Fig. 40. Structure of the nucleus of the calcium atom

          The analysis of the structure of the nucleus of the potassium atom shows that it has the same number of the neutrons as the nucleus of the calcium atom. It means that one free place for the proton should be in the nucleus of the potassium atom. And we see it. One more tier has appeared in the nucleus of the potassium atom instead of one middle tier. One of them has an empty cell for the proton. Let us put a proton in this cells, and we’ll get a symmetric structure of the nucleus of the calcium atom (Fig. 40) with the nucleus of the beryllium atom (Fig. 24) [120], [121]. 

         The model looks well, but it should be taken into consideration that it is built on the grounds of a flat model of the carbon atom. If we take a spatial model of the nucleus of the carbon atom as a basis, the structure of the nucleus of the calcium atom can be different. We leave the possibility of construction of such model to other investigators. 
9.24. Structure of the Nucleus of the Scandium Atom
        Scandium is included in the third group of the periodic table; that’s why the nucleus of the boron atom should be repeated in the structure of its nucleus. One hundred per cent of  the nuclei of this element contain 21 proton and 24 neutrons (Fig. 41) [120]. 

Fig. 41. Diagram of the scandium nucleus
9.25. Structure of the Nucleus of the Titanium Atom

            Titanium is situated in the fourth group of the periodic table; that’s why the nucleus of the carbon atom should be repeated in the structure of its nucleus (Fig. 26). In the nature, there are 8.20% of the nuclei of the titanium atom containing 22 protons and 24 neutrons. There are 22 protons and 25 neutrons in 7.40% of the nuclei, 73.80% of the nuclei have 22 protons and 26 neutrons. The number of the nuclei having 27 neutrons is 5.40% and 28 neutrons – 5.20%. In Fig. 42, there is a diagram of the nucleus of titanium atom, in which there are 22 protons and 24 neutrons [120]. 

Fig. 42. Diagram of the nucleus of the titanium atom

9.26. Structure of the Nucleus of the Vanadium Atom

        Vanadium is the twenty third element in the periodic table. It is situated in the fifth group of this table, that’s why the nucleus of the nitrogen atom should be in the structure of its nucleus (Fig. 27). The majority of the nuclei of the atoms of this element contain 23 protons and 28 neutrons (Fig. 43) [120]. 

Fig. 43. Diagram of the nucleus of the vanadium atom

9.27. Structure of the Nucleus of the Chromium Atom
         Chromium is situated in the sixth group of the periodic table. The majority of the nuclei of the atoms of this element contain 24 protons and 28 neutrons (Fig. 44) [120].

Fig. 44. Diagram of the nucleus of the chromium atom
9.28. Structure of the Nucleus of the Manganese Atom
       Manganese is the twenty fifth element in the periodic table. It is situated in the seventh group of this table. One hundred per cent of the atoms of this element contain the nuclei with 25 proton and 30 neutrons (Fig. 45) [120]. 

Fig. 45. Diagram of the nucleus of the manganese atom

9.29. Structure of the Nucleus of the Iron Atom
              Iron (Fig. 46) is the twenty sixth element in the periodic table. The majority of the atoms of this element contain the nuclei with 26 protons and 30 neutrons (Fig. 46) [120]. 

Fig. 46. Diagram of the nucleus of the iron atom
9.30. Structure of the Nucleus of the Cobalt Atom
             One hundred per cent of the atoms of this element contain the nuclei with 27 proton and 32 neutrons (Fig. 47) [120]. 

Fig. 47. Diagram of the nucleus of the cobalt atom

Fig. 48. Diagram of the nucleus of the nickel atom
9.31. Structure of the Nucleus of the Nickel Atom
         Nickel is situated in the eighth group of the periodic table. The majority of the atoms of this chemical element contain 28 protons and 30 neutrons (Fig. 48).
9.32. Structure of the Nucleus of the Copper Atom

The copper atom is situated in the first group of the fourth period of the periodic law of chemical elements. It means that a marked nucleus of the lithium atom should be present in the structure of the nucleus of this element (Fig. 23). A stable nucleus of this atom, and there are 69.17% of such ones, contains 29 protons and 34 neutrons (Fig. 49). As it is clear, the nucleus of the lithium atom is arranged at the top of the nucleus of the copper atom. 

Fig. 49. Diagram of the nucleus of the copper atom

9.32. Brief Conclusions

        1. One can suppose that a principle of the construction of the atomic nuclei of chemical elements has been found. In the atomic nucleus, the neutrons and the protons are connected by magnetic forces of their magnetic poles. The proton has the simplest magnetic field similar to magnetic field of the bar cylindrical magnet. The neutron has a compound magnetic field, which forms on its surface six symmetrically arranged magnetic poles: three south poles and three north ones.

        2. The nucleus of any chemical element is formed in such a way that there should be a neutron between the protons, which connects the protons and plays the role of a screen between the like electric fields of the protons.

           3. The above-mentioned method of the construction of the nuclei of the atoms of chemical elements gives the opportunity to build a nucleus of any atom. It is clear that the flat nucleus of this atom serves as a base for the nuclei of all atoms, which are more complicated than the carbon atom. Further progress will show that the flat components similar to the flat nucleus of the carbon atom will take place in succession. Complexity of the nuclear structure will be determined by a number of the nuclei of the carbon atom in it [121]. 

        4. We understand that during further investigations of the nuclear structures the atomic nuclei of all eight groups of the first period and of the second period will be the closest ones to reality. The structures of more complicated nuclei will be specified. 

10. MODELS OF THE ATOMS AND THE MOLECULES

10.1. General

The mathematical model of the law of formation of the spectra of the atoms and the ions (207) proves the lack of orbital motion of the electrons in the atoms. The atomic nucleus models built by us confirm this fact. 

The protons in the atomic nuclei are arranged on their surface and have a free magnetic pole for the connection with the like magnetic pole of the electron. The chain of consistency of actions of Nature determined in this search confirms adjacency of the models of the electron, the proton and neutron to reality. That’s why we can get ahead and begin to analyze the structure of the atoms of chemical elements. The hydrogen atom is the first and the simplest atom. Let us check the ideas described by us taking its formation as an example. 

10.2. Structure of the Hydrogen Atom

The largest array of experimental information concerning the hydrogen atom is in its spectra [5], [25]. In order to determine the structure of the hydrogen atom, we should analyze this information. We have already given the calculation of the spectrum of the hydrogen atom. As the hydrogen atom model is built on the basis of this calculation, let us give this calculation one again. First of all. Let us calculate the energies 
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 of the photons radiated and absorbed by the electron during its transitions and the binding energies 
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 of the electron with the atomic nucleus (proton), which correspond to these transitions. 

In order to calculate the energies 
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 of the photons absorbed or radiated by the electron during its transitions, we’ll use the spectrum formation law discovered by us  (207) [33], [53], [109] and the experimental spectroscopy data [5], [25]. 

We’ll calculate binding energy 
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 of the electron with the nucleus, which corresponds to any energy level, according to the formula (206). 

Taking into consideration the fact that ionization energy 
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 of the hydrogen atom is equal to binding energy 
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 of the electron with the nucleus, which corresponds to the first energy level 
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  and using the formulas (212) and (213), we’ll get the energies of the photons 
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(theor.) radiated or absorbed by the electron and binding energies 
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 (theor.) of the electron with the atomic nucleus, which correspond to n-energy levels (Table 27). 

Table 27. 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
	13.22
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 (theor.)
	eV
	3.40
	1.51
	0.85
	0.54
	0.38


It follows from the spectroscopy law (212) that the energies of absorbed and radiated photons during the transition of the electron between the energy levels n and n+1 are calculated according to the formula (216).

Let us list the results of the calculation (Table 6) of the energies of the photons 
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 (theor.) radiated or absorbed by the electron of the hydrogen atom during transitions between the levels n and n+1 as compared with the experimental 
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 (exper.) data. 

Table 28. 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
	1.88
	0.661
	0.306
	0.166
	0.100
	0.065


We should note that binding energies 
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 of the electron with the atomic nucleus are specified in Table 27. Other energies of the radiated or absorbed photons during the transitions of the electron are given in Table 28. 

The formula (216) gives the possibility to calculate the energies of the radiated and absorbed photons during any transitions of the electron. For example, when the electron goes from the 1st to the 10th 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, say, the 15th to the 10th energy level, it radiates the photon with energy
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Let us see how free electron energy will be changed during absorption and emission of the photons. As ionization energy of the hydrogen atom is equal to 
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=13.598 eV, it means that when the free electron is united with the nucleus of the hydrogen atom (the proton) 
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, it should emit the photon with the energy being equal to ionization energy  and occupy the first (n=1) non-exited energy level. Its full energy 511.100 eV is reduced and becomes equal to 
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Then, after absorption of the photon with energy of 10.20 eV and the transfer to the second energy level the complete energy of the electron will be increased and will become


[image: image61.wmf].

602

.

511096

2

.

10

402

.

511086

eV

=

+

                                              (239)

Thus, during the transitions to higher energy levels the electron increasing its full energy due to the absorbed photons approximates its value to the energy value, which it has in free state. This increase takes place at the expense of the absorbed photons, and binding energy 
[image: image62.wmf]b

E

 of the electron with the proton being decreased approximates to zero (Table 27), and it becomes free. All electrons of any atom act in such a way, and its allows them to be in free state with one and the same mass and with one and the same charge. That’s why mass and charge of all free electrons are always constant. 

Thus, we have agreed that free electron energy is equal to its photon energy 
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. It means that in order to calculate radius 
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 of the electron when it is on the first energy level in the hydrogen atom, it is necessary to take free electron energy and to subtract the energy, which it has radiated in the form of the photon, from it. During the determination of the electron radius when it is at the first energy level, this energy is equal to 522100-13.6=511086.4 eV. The value of the electron radius will be as follows


(240)

This value differs from the value, which is calculated taking into consideration full energy of the electron (138) for nominal value of 
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It is clear that the energy and, consequently, the electron radius in the atom are changed insufficiently, and this fact matches the constant value of Compton wavelength of the electron, which now we should call Compton radius of the electron. 

We have already shown that photon mass 
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, radius 
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 and frequency 
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 are changed in such a way that their product (
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) remains constant, because the change of a set of the above-mentioned parameters is governed by the law of conservation of angular momentum [11], [40]. The same law governs a change of the same set of the parameters of the electron. 

Let us pay attention to one more important fact. Binding energy of the electron with the nucleus is changed in proportion to the change of square of frequency 
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 [70]. But if we consider the dependence of frequency 
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 of electron rotation relative to its axis of symmetry from strength 
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 of magnetic field of the electron (148), one more reason of the change of electron bond energy with the nucleus takes place during its energy transition [70]
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As angular rotational speed of the electron is proportional to its magnetic field strength, we substitute strength 
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 of its magnetic field for electron rotational speed 
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 in the mathematical expression, which determines electron energy,
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and get the same result, but with another physical meaning: electron energy is aliquot not to angular frequency 
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, but to strength 
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 of magnetic field of the electron. It is an important consequence. It points out to possible lack of rotation of the electron in relation to its axis in the  moment when it is in the atom.

We’d like to draw our readers’ attention to the result of the joint solution of the relations (14), (18), (148), (150) and (241)
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Is it a new constant?

Hydrogen is the simplest atom. It has one electron, and its nucleus consists of one proton. The information found out by us concerning the structure of the electron and proton gives the opportunity to get a notion about the formation process of this atom [94]. 

One can suppose that magnetic fields of both the proton and the electron are similar to magnetic fields of the bar magnets and have magnetic poles. As proton mass is much more greater than electron mass, the hydrogen mass formation will begin with the convergence of the electron to the proton. We know that in free sate the electron has magnetic moment and rather large magnetic field strength in its geometrical centre, that’s why both electrical force and magnetic forces will govern the process of the convergence of the electron with the proton at the first stage. 

As the magnetic fields of both the proton and the electron have the largest strength about their axes of rotation, the electron and the proton will rotate align during the convergence. If their opposite magnetic poles are directed to meet each other, both the electrical forces and the magnetic ones will draw the electron and the proton together, and the proton will absorb the electron and will become a neutron. As the results obtained by the Japanese investigators have shown [51], this process is realized during plasma electrolysis of water. When the electron is drawn together with the proton and their like magnetic poles are directed to meet each other, Coulomb’s forces acting not along the convergence axis, but normally to toroidal surface of the electron will draw it together with the proton, and magnetic forces will repulse them from each other. An equilibrium will be set between these forces, and the structure being formed is such a way is the hydrogen atom (Fig. 50). This phenomenon is confirmed by the results of the investigations of plasma electrolysis of water [70].

A question arises: how does the electron move in relation to the atomic nucleus if it has no orbital movement? As the law (88, 214, 215) reflects the electron rotation only in relation to its axis, the electron with the nucleus can interact only by the axis of rotation. It can be presented in the form of a rotating peg-top, which electromagnetic axis of rotation rests on the atomic nucleus, and it rotates in relation to its axis of symmetry (Fig. 50). 

The nature has made the electron in such a way that it has electric field, which form is similar to a spherical one and magnetic field is similar to magnetic field of the bar magnet. The forces of unlike electrical fields bring the electron close to the atomic nucleus, and the forces of their like magnetic poles limit this approximation. 

Thus, it appears from the results of our investigations that the atomic nucleus has the size by a factor of 
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 less than the size of the electron. It is arranged on its axis, at a certain distance 
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 from the geometrical centre of the electron, which can be calculated taking Coulomb’s law as the base. It gives the opportunity to determine the distance between the proton and the electron when it is on the first energy level. As the binding energy of the proton with the electron is equal to 
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 in this case, we’ll have the following expression when 
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Fig. 50. Diagram of the hydrogen atom model


[image: image86.wmf].

10

058

.

1

10

602

.

1

598

.

13

10

854

.

8

142

.

3

4

)

10

602

.

1

(

4

10

19

12

2

19

1

0

2

1

m

E

e

R

-

-

-

-

×

=

×

×

×

×

×

×

×

=

×

×

=

e

p

                   (244)

The calculation results 
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 for n=2,3,4…. are given in Table 29. 

Table 29. Spectrum of the hydrogen atom, its binding energy 
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 between the proton and the electron and distances 
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 between them

	Volumes
	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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	eV
	10.198
	12.087
	12.748
	13.05
	13.22
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	3.40
	1.51
	0.85
	0.54
	0.38
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	4.23
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Minimal distance, at which the electron comes to the proton, is 
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 (234), i.e. of the order of Angstrom; it agrees with the hydrogen atom size accepted in modern physics (Fig. 50). 

If we accept that the size of the proton is equal to one millimeter, the size of the electron will be nearly one meter, and the distance between the nucleus of the hydrogen atom (the proton) and the electron will be equal to one hundred meters (Fig. 50, b). 

In Fig. 51, a diagram of the consecutive transition of the electron of the hydrogen atom from the first energy level (I) to the second one (II), from the second one to the third one (III) and from the third one to the fourth one (IV) is shown. 

As it is clear, binding energy of the electron with the proton P at the moment of its stay at the first (I) energy level is equal to 
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=10.2 eV, the electron goes to the second (II) energy level, and its binding energy becomes equal to  
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=3.4 eV. When the photon with energy  
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=1.89 eV is absorbed, the electron goes to the third (III) energy level, and its binding energy with the nucleus becomes equal to 
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Fig. 51. Diagram of addition of vectors of energies of the photon 
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, the electron 
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 and binding energy of the electron with the atomic nucleus 
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When binding energy 
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 wit the electron with the nucleus is increased, it comes nearer to the atomic nucleus or is submerged deeper into its cell. We understand ‘the cell” as a volume of a conical form with the apex at the atomic nucleus, in which the electron rotates like the peg-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 rotating and precessing on the nucleus and with draws  from it 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 is submerged deeper in its “cells”. 

It is important that there are no trigonometric functions in the mathematical expression (212) of the spectrum formation law. It means that the processes of absorption and emission of the photons by the electrons take place only in case when vectors of their single energies are directed along one straight line. If it were not the case, the correction factors or trigonometric functions would be present in the spectrum formation law of the atoms and ions. But we cannot exclude the possibility of emergence of these factors and trigonometric functions during the calculation of the spectra of the atoms with many electrons and the ions. 

        Thus, the hydrogen atom is a core with the positively charge proton at one end and the negatively charged electron at the second end. The size of the electron is by a factor of 
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 less than the size of the atom itself, and the size of the proton is by a factor of 
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 less than the size of the electron and by a factor of 
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 less than the size of the atom (Fig. 50, b). 

As magnetic moment of the electron (
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 greater than the magnetic moment of the proton (
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) and as their vectors in the hydrogen atom are directed in the opposed ways, magnetic moment of the hydrogen atom is practically equal to magnetic moment of the electron or Bohr magneton(
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Besides, equality of spins of the electron and the proton and their opposite directivity make the hydrogen atom spin equal to zero. 

The hydrogen atom model shown in Fig. 50 demonstrates its activity. On the one hand, there is a positively charged proton, which is ready to be connected with a free electron; on the other hand, there is a negatively charged electron, which is ready to be connected with a proton or an electron. That’s why the hydrogen atoms can exist only at high temperature (5000…10000)
[image: image114.wmf]0

C. At this temperature the atomic electrons are in exited state, i.e. at the highest energy levels where their bond with the protons is very weak. 

The cause of the emission of the photons during approximation of the electron with the proton can be described in the following way. During the coaxial approximation of the electron with the proton different numbers of their revolution in relation to one and the same axis form the moment of forces, which will inhibit or accelerate rotation of the electron. In the initial stage, the moments of forces of the proton and the electron will be different. In order to restore equality of these moments, the electron emits a part of its mass in the form of the photon or absorbs it from the environment and is brought nearer or comes off from the proton. 

Here one should take into account the photon condition of the environment. If the concentration of the photons, which are necessary for the electron for the transition to the next energy level, is enough, it will absorb such photon and make the corresponding energy transition. If there is a lack of the photons, which correspond to the existence of the electron at the definite energy level, in the environment, it will emit this photon and will move to lower energy level. The necessary equilibrium of the photons is preserved in the environment, which determines its temperature. It is necessary to analyze photon pressure on everything that exists in the photon environment in the same way as, for example, in liquid or gaseous medium, but we’ll not consider this necessity, because there exist more interesting tasks. 

10.3. Models of the Hydrogen Molecule

As the temperature is reduced, the electrons of the hydrogen atoms move to lower energy levels (come close to the protons). Their bond with the protons becomes stronger, and the conditions appear for the connection into a unified structure of two protons and two electrons. But prior to it the formation of an intermediate structure 
[image: image115.wmf]+
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 is possible , which is called a molecular ion of hydrogen. The structure of such ion is given in Fig. 52 [2], [52]. Let us pay attention to the formation of its spin.
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Fig. 52. Diagram of molecular ion 
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: a) originates from our theory; b) originates from Schroedinger’s equation

As in general vectors of angular momentum 
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 and magnetic moment 
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 coincide in their direction and as the like magnetic poles of the electron and the first proton are directed to meet each other, vectors of their angular momentum 
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 are directed to meet each other, that’s why their sum is equal to zero. Vector of angular momentum of the second proton remains uncompensated, that’s why spin of molecular ion of hydrogen 
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 is equal to Planck’s constant. The directions of vectors of magnet moments of both protons coincide, that’s why magnet moment of ion 
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 is reduced as compared with magnet moment of the hydrogen atom by a value of magnet movement of the second proton and becomes equal  to 
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Molecular ion of hydrogen is unstable formation as well, because its second proton has weaker connection with the electron and, therefore, it has a stock of free electromagnetic lines in order to be connected with free electron, and this phenomenon does not take place. Hydrogen molecule 
[image: image124.wmf]2

H

 is formed (Fig. 53). Magnetic and electrical lines of force interact with each other, that’s why such structure is chemically inactive at usual temperature. 

Two protons and two electrons, as it is accepted in modern chemistry, form the structure with rather strong bond equal to 436 kJ/mol. In calculation for one molecule it will be 


[image: image125.wmf]eV

E

b

53

.

4

10

6

.

1

10

02

.

6

1000

436

19

23

=

×

×

×

×

=

-

,                                              (246)

and for one atom – 2.26 eV.
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Fig.  53. Diagram of the hydrogen molecule 
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H

: a), b) – orthohydrogen, c) – parahydrogen

Let us pay attention to an important thing. According to the existing notions, the hydrogen molecule can have two structures. In the structure of orthohydrogen, the directions of vectors of magnetic moments of the protons are turned to one direction, and in the structure of parahydrogen to opposite directions [2]. But we have already shown that the value of magnetic moment of the proton is by a factor of 
[image: image128.wmf]2
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 less than the value of magnetic moment of the electron, that’s why the hydrogen molecule classification adopted in modern chemistry should be determined not by magnetic moment of the proton, but by magnetic moment of the electron. If this peculiarity is taken into consideration, the hydrogen molecule will have the following difference in its structure. 

In Fig.  53, a, b, the directions of vectors of magnetic moments 
[image: image129.wmf]e
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 of both electrons coincide; it means that the directions of vectors of their angular momentum 
[image: image130.wmf]h

 coincide. Let us call the structure orthohydrogen. In Fig. 53, c the above-mentioned vectors are opposite, that’s why let us call this structure parahydrogen [2]. 

Let us pay attention to the logical actions of the Nature connected with orthohydrogen structure formation (Fig. 53, a). Electro static forces of mutual attraction of the first electron and the first proton are balanced by magnetic forces of these particles turned to opposite directions. That’s why vectors (
[image: image131.wmf]e
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 and  
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  of their magnetic moments are turned to opposite directions. Electrostatic forces of repulsion existing between the first electron and the second one are balanced by magnetic forces converging them, that’s why the direction of vectors (
[image: image133.wmf]e

M

 of their magnetic moments coincide. In order to compensate for electrostatic forces of mutual attraction of the second electron and the second proton, it is necessary to make magnetic forces of these particles opposite directed ones. This action is reflected in opposite directed vectors  
[image: image134.wmf]P
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 and 
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 of magnetic moments of the second proton and the second electron. 

One more variant of an arrangement of orthohydrogen molecule is shown in Fig. 53, b. The principle of formation of this molecule is the same. Vectors of magnetic moments of the electrons and the protons are directed in such a way that if electric forces bring the particles nearer each other, magnetic forces should move away them from each other. As a result, an equilibrium is established between them. Stability of structure formed in such a way depends on binding energies between its elements. As magnetic movements of the electrons are by a factor of 
[image: image136.wmf]2
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 greater than magnetic moments of the protons ,electromagnetic forces of the first structure (Fig. 53, a) keep its elements together stronger than in the structure shown in Fig. 53, b, that’s why there is every reason to believe that the first structure of orthohydrogen is more stable than the second one. 

Let us retrace logical actions of the Nature during the formation of a molecule of parahydrogen (Fig. 53, c). The logic of bond formation between the first electron and the first proton remains the same. The forces of mutual attraction of the first electron and the second proton are balanced by their opposite directed magnetic forces. 

It is easy to see that the distances between the second proton and the electrons are less than between the first electron and the second one; it means that electrostatic forces of attraction of these electrons to the second proton will be greater than electrostatic forces of repulsion acting between the first electron and the second electron. Electrostatic forces of mutual attraction of the first electron and the second proton are balanced by opposite directed magnetic forces. As they are by a factor 
[image: image137.wmf]2
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of  greater in the electrons than in the protons, vector  
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 of magnetic moment of the second electron should be directed opposite to magnetic moment vector as it is shown in Fig. 53, c. 

It is high time to analyze the existing notions concerning the chemical bond between atoms in the molecules. They are described by several theories [36], [37], [38], [42]. 

Ion theory of bond describes the bonds established between unlike charged ions. On these grounds the bond between the first proton and the first electron as well as between the second electron and the second proton in the molecules of orthohydrogen (Fig. 53, a) is considered to be an ion bond. 

In accordance with the covalent bond theory, it is formed by two non-coupled electrons of tow atoms. Such bond can be observed between the first electron and the second one of the orthohydrogen molecule (Fig. 53, a). The reason why this bond has been called “covalent bond” is not clear for us, we’ll call the bond between the electrons simply the electron bond, between the protons – the proton bond, and the bond between the electron and the proton will be called the electron and proton bond. 

The hydrogen bond theory describes chemical bonds realized by the hydrogen atom. The diagram of the hydrogen atom (Fig. 50) shows that the hydrogen atom is an ideal link between the atoms. This bond is formed both by Coulomb’s forces of the proton and the electron and their magnetic forces. 

It is known that there is a phenomenon of electron capture by the proton and neutron formation with the emission of the neutrino as the modern physicists think. Let us consider the realization of this  phenomenon on the examples of the formation of the structures of the atom and the hydrogen molecule. It is clear that the situation is possible when vectors of magnetic moments (Figs 50, 51) of the proton and the electron coincide. The electrostatic and magnetic forces will attract the electron and the proton to each other, and the proton will absorb the electron. In order that the proton becomes the neutron, it should absorb more than two electrons. We have already noted that this process is realized during plasma electrolysis of water as the Japanese scientists T. Ohmori and T. Mizuno have found out [51]. The remainder of the third electron is called the neutrino by modern physicists and chemists. As it has no charge, it is an evasive particle. We have the possibility to suppose (i.e. to formulate another hypothesis) that a part of the third electron is not absorbed by the proton, it dissipates as a substance being called the ether [84]. 

10.4. Structure of the Helium Nucleus and Atom

As it is known, the helium atom has two electrons. We have already described the method of determination of binding energy 
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 of the first electron with the atomic nucleus, which corresponds to its first energy level. It is equal to 
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=13.48 eV. Taking into consideration of ionization of this electron 
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=24.587 eV and using spectroscopy law (212), we’ll get the necessary data (Table 30). 

Table 30. Spectrum of the first electron of the helium atom

	Volume
	n
	2
	3
	4
	5
	6
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Thus, if the electron of the hydrogen atom interacting with the nucleus is at a distance, which 100fold exceeds the size of the electron itself , it is interesting to know the first electron of the helium atom interacts with the nucleus. 

The reply to this question is given by binding energy (3.37 eV) of the first electron with the nucleus when it is on the second energy level (Table 30). In its quantity, this energy resembles binding energy (3.40 eV) of the electron of the hydrogen atom with the nucleus , which consists of one proton only when it is on the second energy level (Table 29). It is clear that at such binding energy with the nucleus the first electron cannot interact with two protons of the nucleus simultaneously as the second electron of the helium atom does having binding energy with the nucleus corresponding to the first energy level, which is equal to 13.6(4=54.40 eV. It appears from this that the first electron of the helium atom interacts only with one proton of its nucleus. It is confirmed by the structure of the nucleus of the helium atom (Fig. 22). Both protons  of the nucleus are arranged at two ends of the nucleus with linear structure. Each electron interacts with its own proton (Fig. 54) [109].

Let us recollect the spectroscopy analysis results, from which it is clear that all electrons lack orbital motion energy and, consequently, the orbital motion itself. The electron in the atom has only rotational energy relatively its axis, it being the main unexpected result. It makes us think that the electron interacts with the nucleus as a bar magnet, i.e. with its axis of rotation. Thus, the fact of interaction of the first electron of the helium atom by the axis of rotation with its nucleus from the spectroscopy law and is confirmed by a value of binding energy (3.37 eV) with the nucleus when it is on the second energy level.

                                                                        1

                                                                               N
                                                                      2

Fig. 54. Model of the nucleus and the atom of helium: N is the nucleus of the atom, 1,2 are the numbers of the electrons

It is necessary to explain the notion “axis of interaction”. It is an imaginary line, which passes through the magnetic poles of the electron or the proton. It connects geometrical centers of the proton or the electron or two electrons when they interact. Magnetic forces act along this line. They provide interaction of these particles and together with Coulomb forces form the conditions for stability of such formation. 

When determining the diagram of interaction of the second electron with the nucleus of the helium atom one should take into account that magnetic moment of the helium atom is equal to zero. It means that vectors of magnetic moments and vectors of their angular moment are directed along one straight line in opposite directions. The models of the helium atom with series of energy transitions of the first electron is such as it is given in Fig. 55, c. 

It is high time to speak about the notion “orbital motion of electron”. Now this notion does not reflect the essence, which is understood, that’s why it is necessary to introduce a new notion, which should reflect the process of the discovered motion of the electron in the atom more exactly. 

[image: image145.png]



Fig. 55. Model of the helium nucleus and the atom with energy transitions of the first electron: a) diagram of the model of the isotope nucleus of the helium atom; b) diagram of the model of the atomic nucleus of the helium atom; c) model of the atom: 1,2 are the numbers of the electrons; N is the atomic nucleus; 1’, 1’’, 1’” are the energy levels of the first electron

Let us recollect that the chemists embarrassed by the fact that Schroedinger’s equation does not give the opportunity to determine the exact position of the electron in the atom and specifies probability, with which it is possible to determine the position of the electron in this or that field of the atom, have decided to substitute the notion “orbital” for “orbit” implying something uncertain [2].

Now we see (Fig. 55, c) that during absorption of the photon the electron moves relatively to the nucleus along its axis of rotation, i.e. axis of symmetry, passing from one energy level to another one. That’s why in the future we’ll not use the notion “orbit”, we’ll use the notion “energy level”, or simply “level”. As the axis of rotation of the electron during the interaction with the nucleus can deviate, i.e. it can make precession motion, it is possible to call the movement of the electron in the atom a precession one.

Let us consider the electron charge. It is known that free electrons have one and the same charge. The question arises: is this charge changed during energy transitions of the electron in the atom? There is every reason to believe that it is changed. Let us pay attention to the interaction of the first electron and the second electron in the helium atom. Magnetic force repulsing the second electron from the nucleus, is directed along the axis, which connects their centers, and the electric forces, which exist between the electrons, bring them closer to each other. Regularity of the change of these forces determines regularity of the change of binding energy (213) of the electrons with the nucleus. 

A very important and interesting moment has come. As each electron of the helium atom interacts only with its proton, their binding energies with each proton should be equal. But the experiment gives another result. Let us copy out binding energies of the electron of the hydrogen atom with the proton, which correspond to n energy levels, from Table 27 and binding energies of the second electron of the helium atom with its nucleus from Table 10. Let us copy out binding energies with the atomic nucleus of the first electron of the helium atom (Tabl. 13) and put everything in Table 31. 

As it is clear, the electron of the hydrogen atom 
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 and the first electron 
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 of the helium atom have practically equal binding energies with the atomic nuclei at the corresponding energy levels. Binding energy of the second electron 
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 of the helium atom with its nucleus corresponding to the first energy level is fourfold greater than the corresponding binding energy of the hydrogen atom, that’s why all other values of binding energies of the electron, which are equal to the corresponding binding energies of the first electron of the helium atom and the electron of the hydrogen atom, are shifted. 

Table 31. Binding energies 
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 of the electron of the hydrogen atom 
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 and the first 
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 and the second 
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 of the electrons of the helium atom He with the nuclei

	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
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	3.37
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	0.55
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	0.22
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	54.4
	13.6
	6.04
	3.40
	2.18
	1.51
	1.10
	0.85
	0.67


Let us pay attention to the fact that within the framework of the permissible error binding energies of the electrons of the helium atom (Table 31) corresponding to the first energy level (n=1) are calculated according to the formula
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        where 
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 is ionization energy of the hydrogen atom, l is the number of the electron in the atom corresponding to the number of the potential of its ionization. 

Then the formula for the calculation of binding energy of any electron of the helium atom corresponding to any energy level will be as follows
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The coincidence of the calculation results according to this formula with the experimental results given in Table 31 proves correctness of the directions of the investigations. 

When binding energy of the second electron of the helium atom with the nucleus at the moment of its stay on the third energy level is determined, the formula (248) will be written in such a way:
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          A question arises: why does each electron in the helium atom interacts independently from each other with separate protons of the atomic nucleus, and binding energies with the nucleus are different? The answer will be as follows. 

In reality when both electrons are in the atom, and each of them interacts with its proton in the nucleus, their binding energies with the nucleus are similar or almost similar. When one electron is removed from the atom, the remaining electron (the second electron) begins to interact with two protons of the nucleus, not with one. Force 
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 of interaction between the electron and the nucleus, which has two protons, will be written in the following way:
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If we multiply the right part by radius 
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, which determines the distance between the electron and the atomic nucleus, we’ll get the value of binding energy of the second electron with the nucleus of helium atom.
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It appears from this that if the first electron of the helium atom returns to the atom, binding energy of the nucleus of the second electron will be reduced and will be equal to binding energy with the same nucleus of the first electron of the helium atom. 

This conclusion is very important for chemistry. Both electrons of the helium atom have equal probability of formation of the connections with the electrons of other atoms, because they have equal binding energies with the nucleus on all energy levels. Later on we’ll see the same regularity of formation of binding energies with the atoms of the symmetrical structure of the nuclei. 

10.5. Structure of the Lithium Atom

We have already shown that the majority of the atomic nuclei of lithium have 4 neutrons and three protons (Fig. 23, a). All the protons have free magnetic poles for the connection with the magnetic poles of the electrons when an atom is formed (Fig. 56).

The connection is established by means of interaction of the unlike electric fields of the protons and the electrons, which bring them close to each other, and the like magnetic poles, which restrict this approach. It comes out that each electron interacts only with one proton of the atomic nucleus (Fig. 56). 

The analysis of the diagram of Fig. 56 shows that the electrons, which are arranged symmetrically, will have similar binding energies with the nucleus. The electron, which is arranged to the right of the nucleus, will be influenced by electrostatic forces of repulsion of two other electrons, that’s why it will be situated farther from the nucleus, and its binding energy with the nucleus will be the smallest one. That’s why we confirm that first number to this electron. 


                                                                       2
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Fig. 56. 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

Let’s write binding energies of the first electron of the lithium atom with its nucleus out of Table 15 and of the second one out of Table 14. We’ll take binding energies with the nucleus of the lithium atom of the third electron out of Table 8.  Let us make a consolidated Table of binding energies of the electrons of the lithium atoms with its nucleus (Table 32). 

Table 32. Binding energies 
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 of the electron of the hydrogen atom 
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 and the first, the second and the third electrons of the lithium atom 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 analyze Table 32, we see proximity of binding energies of the electron 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 the rest ones. It is one of the evidences of the fact that the first electron of the lithium atom interacts with one proton of the nucleus of its atom. 

It is not difficult to see that if one (the third) electron remains in the lithium atom, it will begin to interact with three protons at once, and its binding energy with the nucleus, which corresponds to the first energy level, will be determined according to the formula (248).
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It coincides with the values of this energy in Table 32 and confirms our hypothesis in relation to the fact that if one electron remains in the atom, it interacts simultaneously with all protons of the nucleus. 

Let us calculate binding energy of the third electron of the lithium atom with the nucleus according to the formula (248) when it is on the fifth energy level.
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As it is clear, this value matches similar binding energy of the third electron of the lithium atom with the nucleus when it is on the fifth energy level (Table 32). As the lithium atom with one electron is the hydrogen-like atom, let us calculate binding energy of the second electron of this atom with the nucleus to be convinced when it is on the seventh energy level.
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This result matches binding energy of the second electron of the lithium atom when it is on the seventh energy level (Table 32). If we managed to measure binding energy of two remaining electrons of the lithium atom with the nucleus without removal of the first electron from it, it would appear that all three electrons have equal binding energies with the nucleus. But it is hardly possible to carry out such an experiment at this stage of scientific research. But we have already given a hypothetical explanation of this phenomenon.

The coincidence of the calculation results according to the formulas (247) and (248) with the experimental results given in Table 32 proves viability of this explanation. 

        It is easy to imagine that various values of binding energies of various electrons of the lithium atom (Table 32), which correspond to the first energy level (n=1) are obtained due to the fact that after removal of the first electron from the atom the released proton begins to interact with the second electron increasing its binding energy to a value, which is near to binding energy of the second electron of the helium atom  (Table 32). 

When the second electron is removed from the atom, two free protons are in the nucleus, which begin to interact with the remaining third electron increasing its binding energy with the nucleus 
[image: image171.wmf]2
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 fold.

If we begin to return consequently all electrons to the atom, the number of the protons, which have interacted earlier with one electron, begins to be reduced. Binding energy of this electron will be reduced to the value, which is approximately equal to binding energy with the electron nucleus of the hydrogen atom. 

10.6. Structure of the Beryllium Atom

When we define the structure of the atoms, we are guided by the results of the analysis of experimental optical spectroscopy, from which it appears that the electron in the atom has no orbital movement and interacts with the nucleus with the axis of its rotation. Please, pay attention to the structure of the symmetrical nucleus of the beryllium atom (Fig. 26). It consists of four protons and five neutrons. 

The atom of the chemical element beryllium is also symmetrical as its nucleus (Fig. 57). As all four protons of the nucleus are situated on its surface and each of them has one free magnetic pole, the electrons are connected to these poles. 

Let us make a table of binding energies of all electrons of the beryllium atom (Table 33). Let us remind that binding energy of the first electron of this atom with the nucleus, which  corresponds to the first energy level, is equal to 
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=64.67 eV, of the second one - 
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=56.26 eV, of the third one - 
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=120.89 eV, of the fourth one - 
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Table 33. Binding energy 
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 of the electron of the hydrogen atom 
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 and of the first, the second, the third and the fourth electrons of the beryllium atom Be 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



As example we calculate the binding energy for the  forth  electron and its 14-th energy level.  
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(see Table 33). For the third electron and its 17-th energy level we have 
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 (see Table 33).

We’ll not give similar calculations according to the formulas (247) and (248) for all electrons, but we’ll note that the determined regularities remain in this case as well. It is natural that the calculation error is increased when the atom and its nucleus become more complicated. It is explained by the fact that when the atom and its nucleus become more complicated. It is explained by the fact that when one or two electrons interact with the nucleus of the atom with many protons the screening effect of the neutrons is increased. The analysis of regularity of this increase waits for its investigator. 

The analysis of Table 33 shows that when the number of energy level is increased in the spectra of the second, the third and the fourth electrons, the energy values appear, which are close to the energy values of the hydrogen atom at its high energy levels. Indirectly, it proves the fact that if all electrons are in the atom, their binding energies with the nuclei are approximately equal and close to binding energies of the electron of the hydrogen atom with its nucleus. It is a very important consequence. It points out to the fact that each electron of one atom can be connected with the electrons of another atom generating almost similar binding energies on the like energy levels.
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Fig. 57. Diagram of the structure of the beryllium nucleus and atom: 1, 2, 3 and 4 are the numbers of the electrons

In connection with the above-mentioned facts, a question arises: is it reasonable to calculate binding energies of all electrons of the atom taking into account ionization energy of each of them? It  is unlikely. Binding energies calculated in such a way belong to such state of the atom when one, two and more electrons are absent in it. In such a state, the atom can be at the temperature, which brings it into a plasma state. As this state corresponds to a very high temperature, at which usually no chemical reactions take place, the necessity in such calculation is reduced.

It is much more important to know binding energies of any electron of any atom for the sate when the majority of chemical reactions take place. In such state the atom has all electrons, and their binding energies with the nuclei are close to binding energies of the electron of the hydrogen atom. That’s why during further analysis of the structures of the atoms we’ll calculate the spectra and determine binding energies with the atomic nuclei only for the first electrons, which have the least ionization potential. They are the main valency electrons of the atoms. 

10.7. Structure of the Boron Atom

The boron atom is the fifth element in the periodic law. The majority of the nuclei of this atom have five protons and six neutrons (Fig. 25, b). The nucleus of the boron atom has one axis of symmetry. The atom of this chemical element has similar structure (Fig. 58). Five protons have free magnetic poles, to which the electrons are attached.
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Fig. 58. Structure of the Boron atom

The axis of the first electron, which passes through the atomic nucleus, is the only axis of its symmetry. Later on, we’ll see that more complicated atoms have several axes of symmetry.

10.8. Structure of the Carbon Atom

Carbon is considered to the basis of life, because it forms the largest number of bonds with the atoms of other chemical elements. Let us define the cause of its activity. The nucleus of the carbon atom has two forms. The first form of the nucleus, which includes six neutrons, forms the atoms of graphite (Fig. 26, a). The second, spatial form of the nucleus has seven neutrons. It forms the nuclei of diamond (Fig. 26, b). Each proton has a free magnetic pole to be connected with the electron. 

All six protons of the nucleus of the carbon atom and its all six electrons of the atom have equal possibilities to be connected with the electrons of other atoms and to form complex combinations. The carbon atoms with a flat nucleus (Fig. 59, a) form organic combinations, in which all six electrons of this atom take part in the formation of bonds between the atoms of various molecules.

The structure of the atom of diamond, which is formed from the spatial nucleus of this atom, has free axes of symmetry (Fig. 59, b). They are the axes of the Cartesian coordinate system. The structure of spatial nucleus and atom of carbon and the atom itself demonstrate the main property of diamond: its strength.
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Fig. 59. Flat a) and spatial b) structure of the carbon atom: N is nucleus; e are electrons; XYZ are the axes of the Cartesian coordinate system

10.9. Structure of Nitrogen Atom

Nitrogen is the seventh element in the periodic law of elements arranged in its fifth period. Structure of its nucleus is shown in Fig. 27. In its form, it is similar to the structure of the carbon atom. As the majority of the nuclei of the nitrogen atoms have seven protons and seven neutrons, this majority has flat nucleus shown in Fig. 27, a. The diagram of the nitrogen atom, which has such nucleus, is shown in Fig. 60. 
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Fig. 60. Diagram of the nitrogen atom: N is the atomic nucleus;  e are the atomic electrons

10.10. Structure of the Oxygen Atom and Molecule

The oxygen atom is the eighth element of the periodic law of chemical elements arranged in its sixth group (Fig. 61). The structure of its nucleus is shown in Fig. 28. Symmetry of the nucleus should be transferred to the atom. The most probable diagram of the oxygen atom is given in Fig. 61. It has eight electrons; the ones, which are situated on the axis of symmetry, are the most active ones (1 and 2). Six other electrons arranged in the plane, which is perpendicular to the axis line (the line of symmetry) remove the electrons 1 and 2 from the nucleus by its total electrical field at a long distance forming the conditions for their large activity during the interaction with the electrons of the neighboring atoms. 

The structure of the oxygen molecule is shown in Fig. 62. It is formed by means of connection of the unlike magnetic poles of the axis electrons of two oxygen atoms. 

As it is clear, the oxygen molecule has fourteen free electrons, which are ready to be connected. It is likely that the axis electrons 1’ and 2 are the ones, which are the most remote from the structure of the whole molecule, they are the most active ones, i.e. they are capable to be connected with the electrons of other atoms. 


                                                                    a)
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                                                                 b)

Fig. 61. Diagram of the nucleus (a)  and  oxygen atom (b)
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Fig. 62. Diagram of the oxygen molecule model  
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The electrons of the flat carbon atoms have large binding energies with the nuclei, and they are less active. When they become excited, their activity is considerably increased, and they start being connected with the electrons of the atoms of other chemical elements. 
10.11. Structure of the Water Molecule

Water is the most widely spread chemical combination. Numerous works are devoted to the study of this combination. In 1951, the Danish scientist N. Bjerrum studied the structure and the properties of ice and suggested the water molecule model given in Fig. 63 [46], [58], [63]. 
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Fig. 63. Diagram of the water molecule structure

In this diagram, one can see the impression of the notions concerning the orbital movement of the electron in the atoms. Having determined the lack of orbital movement of the electrons in the atoms we did not dare changing the arrangement of the water molecule and gave it in our previous publications in the way, which is given in Fig. 64. 

We cannot help admiring the exactness, with which valence angle 104.5( is determined between the hydrogen atoms in water molecule. It is calculated wit the help of indirect methods, which originate from the notions concerning the distribution of the electrons along the orbitals. These notions have been formed on the basis of the solutions of Schroedinger’s equations, which, as it is known, predict only density of probability of stay of the electron in this or that area of the atom.

We have already shown that Schroedinger’s equation operates outside the framework of the space-matter-time unity axiom, and due to this fact it distorts the actual physical and chemical phenomena of the microworld. That’s why we have every reason to doubt in the structure of the water molecule suggested by Bjerrum.

The diagram of the water molecule model shown in Fig. 64 takes into account the existing notions concerning the structure of this molecule, but without the orbital movement of the electrons. We have  used successfully this model for analysis of physical and chemical processes during plasma electrolysis of water. Now the model of the nucleus of the oxygen atom determined by us makes us change the existing notions concerning the water molecule structure. Showing a new structure of the water molecule we’ll note that it will not only change our energy calculations for plasma water electrolysis as we show later on, but allows us to advance in our search and to describe the processes, which take place in the thunderstorms discharges in the clouds. 
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Fig. 64. Diagram of the water molecule model: 1,2,3,4,5,6,7,8 are the numbers of the electrons of the oxygen atom, N is the nucleus of the oxygen atom, P is the nuclei of the hydrogen atoms (the protons); 
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 and  
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 are the numbers of the electrons of the hydrogen atoms.

In Fig. 65, the water molecule structure is shown, which originates from the structures of the atomic nuclei of oxygen and hydrogen. Two electrons 1 and 2 of the oxygen atom are arranged on the atomic axis, and six rest ones are arranged in a circle, which is perpendicular to the axis. One can suppose that the total electrostatic field of six electrons arranged in a circle (let us call them circle electrons) remove the first and the second axis electrons  at a larger distance than the distance from the atomic nucleus, at which he circle electron are situated. That’ why the axis electrons of the oxygen atom are the main valence electrons of his atom. The electrons of the hydrogen atom are connected to them, and a water molecule is formed (Fig. 65).

The electrons of the hydrogen atom are designated with the symbols 
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 and 
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, and the protons of the hydrogen atoms are designated with the symbols 
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 and 
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. Let us remind that we give the numbers to the electrons in accordance with the sequence of the increase of their ionization potentials. We have given the first number to the electron of the oxygen atom, which has the least ionization potential 
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=13.618 eV. We have given the second number to the second electron of the oxygen atom, which has ionization potential of  
[image: image197.wmf]2

i

E

=35.116 eV.
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Fig. 65. Diagram of the water molecule model: spatial diagram; b) linear diagram

It should be noted that when ambient temperature is decreased, the circle electrons of the oxygen atom in the water molecule come close to the nucleus (the axis of the water molecule, and with their total electrical field they remove two main axis electrons from the nucleus, which form connections in the water molecule clusters. Due to it, when water is frozen, the connections between the molecules in the clusters become longer, and frozen water molecule becomes longer and increases the volume of the clusters. This is the main reason of expansion of water when it is frozen. 
10.12. Structure of the Ammonia Molecule

Ammonia NH3 is colourless gas with pungent smell. It is clear from Fig. 66 that one hydrogen atom (the electron 
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 and the proton 
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P

) with its electron becomes connected with the axis electron of the nitrogen atom. Two other hydrogen atoms are connected by their electrons with two electrons of the nitrogen atom arranged in its ring. 

A question arises at once: why are the hydrogen atoms connected by their electrons with the electrons of the nitrogen atom? The structures of both the electron and the proton are such that the protons of the hydrogen atoms can be connected with the electrons of the nitrogen atom. We have no answer to this question. 

[image: image201.png]



Fig. 66. Diagram of the ammonia molecule 
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: N is the nucleus of the nitrogen atom; 1,2,3,4,5,6 and 7 are the electrons of the nitrogen atom, 
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, 
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 and 
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 are the electrons of three hydrogen atoms; 
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, 
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 are the protons of the hydrogen atoms

We thin that the above mentioned method of formation of the structures of the atoms and the molecules is enough in order to build the models of other atoms and molecules. 

12.13.  Energy Balance  of Fusion Processes of Molecules of Oxygen,  Hydrogen and Water

In engineering practice connected with ventilation system servicing, a phenomenon of excessive thermal energy in circulating air has been found. Similar phenomenon has been registered in water circulation systems with the devices for its active cavitations. The results of our investigations explain not only a cause of these phenomena, but they give an opportunity to perform quantitative calculations of energy processes, which generate additional thermal energy.

The atom of oxygen is the eighth element of the periodical table. The structure  of this atom  and its nucleus is shown at Fig. 61.

The least ionization energy of the electron of the oxygen atom is equal to 
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=13.618 eV. Binding energy of this electron with the atomic nucleus corresponding to the first energy level is equal to 
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=13.752 eV. The other binding energy of this electron is in Table 21. 

It is known that the fusion process of the oxygen molecules is accompanied with a release of 495 kJ/mole of energy, or in calculation for one molecule
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                                             (255)                               
What principle does the nature go by distributing energy 5.13 eV between the oxygen molecule electrons  (Fig. 67, a)? Energy of 5.13 eV is a thermal binding energy between the electrons 1 and 2’ of two oxygen atoms (Fig. 67, a). When the oxygen molecule is formed, it is emitted in the form of the photons by the electrons, which enter the bond. It appears from this that it is equal to an amount of energies of two photons emitted by these electrons. Consequently, each contacting electron emits  a photon with energies of 5.13/2=2.565 eV (Fig. 67). According to Table 20, in this case the valence electrons are situated between the second energy level and the third one. 
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Fig. 67. Diagram of binding energy distribution between the electrons in the oxygen molecule

Two oxygen atoms are connected into a molecule in an excitation state. The excitation state is the state of an atom when its valence electrons are situated at such distances from the nuclei when the binding energy between them is reduced to the thousandth fractions of an electron-volt. In such state, the atom can loose an electron and become an ion. Otherwise, without loosing electrons it is connected with an electron of the neighbouring atom by the valence electron, and a process of oxygen molecule formation begins. It is an exothermic process when the axis valence electrons 1 and 2’ emit the photons, descend on lower energy levels and release 2.565x2=5.13 eV. Let us pay attention to the fact that energy 5.13 eV is released by two electrons, which form a bond with energy of 2.56 eV. In modern chemistry, this bond is called a covalent bond. In order to break this bond, it is necessary to use 2.56 eV of mechanical energy. For thermal cleavage of this bond, double quantity of energy is required, i.e. 5.13 eV. It is explained by the fact that the photon energy of 5.13 eV is absorbed by two electrons simultaneously. Only in this case, both electrons will be transferred to the highest energy levels with minimal binding energy when they are disconnected, and each oxygen atom becomes a free one. 

Thus, energy expenses for an oxygen molecule destruction depend on an impact method on the bond. During thermal impact on the bond it is destroyed when energy is 5.13 eV. During mechanical impact of the bond, it is necessary to spend 2.56 eV of energy in order to destroy this bond. It appears from this that energetic of fusion process of the oxygen molecule depends on its destruction method. 

After the thermal destruction of the oxygen molecule its formation process begins from emission of the photons with energies of 2.56 eV by both valence electrons, and the previous electrodynamics binding energy (2.56 eV) is restored between the electrons of both atoms. 

Thus, during the thermal destruction of the oxygen molecule the same amount of thermal energy is spent, which is released during its further formation. No additional energy appears during thermal dissociation of the oxygen molecule and its further fusion. 

If the oxygen molecule is destroyed by a mechanical method, it is necessary to spend 2.56 eV of mechanical energy for this purpose. Valence electrons of the oxygen atoms are in a free state by a lack of energy corresponding to such state as there is no absorption process of 2.56 eV of energy by each of them. The electrons cannot remain in such state, they should replenish immediately the energy, which they have failed to receive during a mechanical break of the bond between them. Where should they take it? There is only one source: environment, i.e. physical vacuum filled with ether. They convert ether into energy of 2.56 eV immediately. 

       The next stage is a connection of two oxygen atoms, which valence electrons have replenished the reserves of their energy at the expense of ether. This process is accompanied by emission of the photons with energies of 2.56 eV by two electrons. Thus, energy of absorbed ether is converted into thermal energy of the photons. If we spend 2.56 eV of mechanical energy for the oxygen molecule destruction, we’ll get double quantity of energy (2.56x2=5.13) eV during further fusion of this molecule. Additional energy is equal to 2.56 eV. 

Many experimental data show that in ventilation systems thermal energy of circulating air exceeds electric energy spent for a fan drive. Now we know that this energy is generated at mechanical failure of covalent bonds in the molecules of the gases, which the air consists of. 

Using the above-mentioned method, we’ll analyse water molecule energetic, which sometimes generates additional thermal energy. A water molecule consists of one oxygen atom and two hydrogen atoms. Binding energies 
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 of the hydrogen atoms with its nucleus are given in Table 4. 

       It is known that a connection of hydrogen with oxygen is accompanied by an explosion, but its cause remains unknown. Let us try to find it.

Hydrogen molecule fusion energy is equal to 436 kJ/mole, or 4.53 eV per molecule. As the molecule consists of two atoms, the above-mentioned energy is distributed between them. Thus, energy of one bond between the hydrogen atoms is equal to 2.26 eV (Fig. 68). At thermal failure of this bond, double quantity is required 2.26x2=4.53 eV. 
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Fig. 68. Hydrogen molecule

In order to form two water molecules, it is necessary to break two hydrogen molecules and one oxygen molecule into atoms. If the destruction processes of the above-mentioned molecules are carried out with a thermal method, 4.53+4.53=9.06 eV are required for the destruction of two hydrogen molecules, and 5.13 eV are required for the destruction of one oxygen molecule. Totally, it is 14.19 eV. 

It is known that during fusion of one mole of water 285.8 kJ or 
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 per molecule are released. As a water molecule consists of one oxygen atom and two hydrogen atoms, 2.96/2=1.48 eV falls per bond (Fig. 69). It appears from this that the electrons of the atoms of hydrogen and oxygen in the water molecule are at the usual temperature 1.48/2=0.74 eV between the forth energy level and the fifth one (Table 4 and 21). 

       Thus, when two hydrogen molecules and one oxygen molecule are destroyed by the thermal method, 14.19 eV are spent. As a result of fusion of two water molecules, 2.96x2=5.98 eV are released. It conflicts with the fact that water molecule fusion process is an exothermic one with a release of 2.96 eV by one molecule. The given calculation shows that (14.19-5.98)/2=4.10 eV are absorbed during fusion of one water molecule. What is the cause of this contradiction?

The oxygen atom in the water molecule should reduce its volume when the transition from gaseous state into liquid state takes place. It will happen when the rings electrons of the oxygen atom descend on lower energy levels (nearer to the nucleus). They will emit the photons, and we know their total energy. It is equal to energy spent to destruction of two hydrogen molecules and one oxygen molecule, i.e. 14.19 eV. As two water molecules have 12 ring electrons, each of them will emit 14.19/12=1.18 eV (Fig. 69). It is more than axis electron binding energy (0.74 eV) with the nucleus, and it shows that the ring electrons are situated nearer to the nucleus than the axis ones.
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Fig. 69. Diagram of water molecule:

1,2,3,4,5,6,7,8 are the numbers of the electrons of the oxygen atom; P1, P2 are the nuclei of the hydrogen atoms (the protons); e1 and e2 are the numbers of the electrons of the hydrogen atoms

In this case, quantity of the energy produced due to fusion of two water molecules (14.19+5.98) eV exceeds the energy spent for the destruction of two hydrogen molecules (9.06 eV) and one oxygen molecule (5.13 eV). The formed energy difference of 5.98 eV is divided between two water molecules. It means that 5.98/2=2.99 eV or 285.8 kJ/mole fall per molecule. It corresponds to the existing experimental data completely. 

The above-mentioned facts clarify a cause of the explosion, which takes place when hydrogen is combined with oxygen. Simultaneous transition of six ring electrons of each oxygen atom in the nascent water molecules to lower energy levels is accompanied by simultaneous emission of the photons, which generate explosion phenomenon. 

Let us pay attention to the fact that two binding energies between valence electrons e2 and 2 and between 1 and e1 are shown in Fig. 69, b. Energy of one electrodynamics bond is equal to 0.74 eV. If this bond is destroyed by the thermal method, 0.74x2=1.48 eV is required. This energy will be released during further fusion of the water molecule from hydrogen atom 
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 and hydroxyl ion 
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. In this case, no additional energy is generated.

It appears from this that the given bond is destroyed by the mechanical method spending 0.74 eV per bond, each electron will have energy deficit equal to 0.74 eV after bond failure. This energy will be absorbed from the environment immediately and will be emitted during the repeated fusion of the water molecule from the hydrogen atom 
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 and the hydroxyl ion 
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. At mechanical failure of one bond of water molecule, the covalent chemical bond forms 0.74 eV of additional thermal energy, which is registered in the water cavitation systems constantly (as we have already noted). 

It is known that the water molecules unite and form clusters. If the bonds between the molecules in the clusters are covalent ones, mechanical destruction of these bonds should be accompanied by a release of additional thermal energy as well. 

In the Russian market, three firms (Yusmar, Termovikhr and Noteka) sell cavitation water heating equipment with energy efficiency index of 150%. Soon, an air heating device with the same efficiency will be produced. The processes of mechanical destruction of covalent bonds of the air gas molecules, molecules and clusters of water and their further fusion serve as a source of additional energy generated by these devices.

         Physical vacuum serves as a source of additional energy generated by these heating elements. The electrons of the clusters and molecules forming covalent bonds extract this energy from physical vacuum after mechanical destruction of these bonds and release it during further fusion of the molecules and the clusters.

10.14. Energetics of Chemical Bonds of the Ozone Molecule

             Ozone is a gaseous substance, which consists of three-atom molecules 
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.  In order to destroy the oxygen molecule, it is necessary to spend 5.13 eV of energy. During fusion of two ozone molecule, 2.99 eV of energy are released. As a result, energy difference  5.13-2.99=2.15  eV takes place. The authors of the fundamental monograph [195] devoted to ozone assert that energy of 2.15 eV is absorbed by the third unknown particle 
[image: image221.wmf]M

, which takes part in this process. The oxygen atom, the molecules of oxygen and ozone as well as any other molecule being present in the ozone molecule fusion zone can play the role of this particle. Such assumption is made for the purpose that the law of conservation of energy will not be violated. The ozone molecule fusion reaction is written in such a way 
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At any rate, it is a strange assumption. It is known that each portion of energy has its owner in the processes of fusion and dissociation of the molecules. That’s why it is necessary to find a true owner of energy of  2.15 eV [195]. 

               Prior to the analysis of energetics of the chemical bonds of the ozone molecule, it is necessary to understand energetics of the chemical bonds of the atom 
[image: image223.wmf]O

 and the oxygen molecule 
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. 

               The oxygen molecule structure is given in Fig. 67, a. It is formed by means of a connection of unlike magnetic poles of axis electrons of two oxygen atoms [196]. As it is clear, the oxygen molecule has fourteen free electrons, which are ready for bond. The axial electrons 1’ and 2 are the most remote ones from the structure of the whole molecule; they have the greatest activity, i.e. aptitude for bond with the electrons of other atoms [196]. 

It is known that the fusion process of the oxygen molecules is accompanied with a release of 495 kJ/mole of energy, or in calculation for one molecule
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What principle does the nature go by distributing energy 5.13 eV between the oxygen molecule electrons  (Fig. 67, b)? Energy of 5.13 eV is a thermal binding energy between the electrons 1 and 2’ of two oxygen atoms (Fig. 67, a). When the oxygen molecule is formed, it is emitted in the form of the photons by the electrons, which enter the bond. It appears from this that it is equal to an amount of energies of two photons emitted by these electrons. Consequently, each contacting electron emits a photon with energies of 5.13/2=2.565 eV (Fig. 67). According to Table 21, in this case the valence electrons are situated between the second energy level and the third one [196]. 

Two oxygen atoms are connected into a molecule in an excitation state. The excitation state is the state of an atom when its valence electrons are situated at such distances from the nuclei when the binding energy between them is reduced to the thousandth fractions of an electron-volt. In such state, the atom can loose an electron and become an ion. Otherwise, without loosing electrons it is connected with an electron of the neighbouring atom by the valence electron, and a process of oxygen molecule formation begins. It is an exothermic process when the axis valence electrons 1 and 2’ emit the photons, descend on lower energy levels and release 2.565x2=5.13 eV.


In order to destroy the oxygen molecule and to form the ozone molecule, spark discharge or photon flux with energies, which are somewhat larger than binding energy of 2.565х2=5.13 eV between the oxygen atoms in its molecule, are used (Fig. 67, b). It is known that ozone is formed during ultraviolet radiation with the wavelength of 
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         As ozone is formed according to equation
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,  it is necessary to destroy one oxygen molecule 
[image: image229.wmf]2

O

 for fusion of two molecules of ozone 
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O

. To this effect, it is necessary to excite 2 electrons having spent 2.565x2=5.13 eV for this purpose (Fig. 67). 
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Fig, 70. Diagram of binding energy distribution in the ozone molecule 
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          It is known that 144 kJ are released during dissociation one mole of ozone. As a result, we have per molecule:
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           Ozone formation process begins when even the smallest temperature reduction takes place in ozone where the oxygen atoms are in excited state. Their valence electrons are connected with the valence electrons of the oxygen atoms in its molecules and emit the photons with such total energy that the remainder of energy absorbed earlier (5.13 eV) will be equal to endothermic energy of 1.49x2=2.99 eV of formation of two ozone molecule. Energy of the emitted photons will be equal to 5.13-2.99=2.15 eV. This energy is spent for formation of the bonds in two ozone molecules, which have 4 valence electrons. Binding energy corresponding to one electron is equal to 2.15/4=0.54 eV (Fig. 70). In this case, valence electrons are almost on the fifth energy levels (Table 21). 

          As it is clear (Fig. 70), the ozone molecule is longer than the oxygen molecule (Fig. 67); binding energy (0.54 eV) between the third one, which is connected by the oxygen atom, is fivefold less than between the oxygen atoms (2.56 eV) in its molecule. As a result, stability of the ozone molecule is less than stability of the oxygen molecule, and it is destroyed easier forming the oxygen molecules and its atoms. For this effect, availability of light photons, which energy is changed within the range of 0.016-3.27 eV, is enough (Table 34).

Table 34. Electromagnetic emission scale ranges

	Bands
	Wave-length, m 
	Energy, eV

	1. Low- frequency band
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	3. Microwave band
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	4. Relic band (maximum)
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	5. Infrared band
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	6. Light band
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	7. Ultraviolet band
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	8. Roentgen band
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	9. Gamma band
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      After destruction of two ozone molecules, the valence electrons of the separated oxygen atoms pass into exited state absorbing 0.54x4=2,15 eV of energy. When they reach the highest energy levels, they are separated; after the free state stage, they form an oxygen molecule emitting the photons with total energy equal to 5.13 eV. Difference between emitted energy of 5.13 eV and energy of 2.15 eV absorbed by four electrons is equal to the dissociation energy of  two ozone molecule of  2.99 eV, or 1.44 kJ/mole.

         The disclosed models of the oxygen atom and molecule as well as empirical mathematical law of formation of the spectra of the atoms and the ions give the possibility to make a detailed analysis of energy balance of formation of the molecules of oxygen and ozone, which corresponds to the experimental data completely.

� EMBED Equation.3  ���








� Let us remind that 1TL=104 Gs
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