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12. ANALYSIS OF SOME PHYSICAL LAWS, PHENOMENA AND EFFECTS

12.1. Law  of perfect blackbody  radiation is  a law of classical physics

12.1.1. General

       Hitherto, our search has been conducted within the framework of the laws of classical physics. But it is known that at the end of the 19th century it was announced that the laws of classical physics operate successfully only in the macroworld; in the microworld, the different, quantum physical laws operate. This point of view predominated during the whole 20th century. Now when we have determined the models of the photon and the electron on the basis of the laws of classical physics, a question emerges: aren’t the physicists of the former generations mistaken when they have buried the possibility of classical physics to solve the problems of the microworld? In order to give a reply to this question, let us analyse attentively the sources of misbelief to classical physics to solve the problems of  the microworld. Everything has begun from the deduction of the law of radiation of the perfect blackbody. The deduction of mathematical model of this law made by Max Planck at the beginning of the 20th century was based on notions and ideas, which are considered to conflict with the laws of classical physics [24], [102].

           Planck introduced constant h with dimensionality of mechanical action into the mathematical model of distribution law of the perfect blackbody; it conflicted with the electromagnetic nature of radiation. Nevertheless, his mathematical model described experimental dependencies of this radiation. The constant introduced by him pointed out to the fact that radiation takes place not continuously, but in portions. It conflicted with Reyleigh - Jeans law, which was based on classical notions concerning wave nature of electromagnetic radiation, but described experimental dependencies in the low frequency range only.

       As the mathematical model of Reyleigh - Jeans law is present in the mathematical model of the distribution law of the perfect blackbody, it means that Planck distribution law of the perfect blackbody is based on the mutually exclusive wave and corpuscular notions on nature of radiation [24], [102].

         Incompatibility of a continuous wave process of radiation with a partial process was a safe basis for classical physics crisis acknowledgement. Henceforth, the physics began to think that the application field of the laws of classical physics is restricted by the macro world. They think that other, quantum laws operate in the micro world, that’s why physics, which describes the micro world, should be called quantum physics. It should be noted that Max Planck tried to understand the mixture of such physical notions and to return them to the classical way of development, but failed [24], [102], [108]. For the first time, the mathematical model of the law of the radiation of the perfect blackbody connected with thermodynamic ideas was received by Yu.M. Ageev [110], [112].

        Years later, we have to admit that the border between the laws of classical physics and quantum physics has not been established yet. Still it is difficult to solve many problems of the micro world, and many problems are considered to be unsolved within the framework of the existing notions and conceptions, that’s why we have to return to an attempt of Max Planck to derive a mathematical model of the law of the perfect blackbody on the basis of classical notions [70], [88].
12.1.2. Theoretical  Part

         First of all, let us give  Reyleigh - Jeans formula, which describes  satisfactory an experimental regularity of a low frequency range of radiation.  Taking into consideration the wave conceptions on electromagnetic radiation, they have found out that energy  
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 being available in volume 
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 of the perfect blackbody is determined by the dependence [24]
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where 
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  is frequency of radiation;
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 is volume of space of the perfect blackbody;


[image: image6.wmf]C

  is velocity of light;
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 is Boltzmann constant; 
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 is absolute radiation temperature.

              If we divide the left part and the right part of the relation (326) by volume 
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, we  get volumetric density 
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 of electromagnetic radiation
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         The deduction of this formula is based  the notion concerning the existence of a number of standing waves of electromagnetic radiation with frequency 
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 in the closed space of the perfect blackbody [24].

              In order to get the mathematical model, which could describe the whole range of electromagnetic radiation of the perfect blackbody, Max Planck postulated that the radiation is not  continuous, but it is in portions, and energy 
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 of each radiated packet is equal to 
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, and the formula for the calculation of density 
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 of electromagnetic radiation of the perfect blackbody is as follows (Fig. 108) [24]
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Fig. 108.  Energy distribution curves in the perfect black body spectrum

         Value 
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 is a constant with mechanical dimensionality of the action. The essence of this action was completely unclear at that time. Nevertheless, the mathematical model obtained by Planck gave a satisfactory description of the experimental regularities  of  perfect blackbody radiation.

          As it is clear, the expression  
[image: image19.wmf]1

/

-

kT

h

e

h

n

n

  in the formula (328) plays the role of a significant addition to  Reyleigh - Jeans formula (326); the content of this formula is that  
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  energy of one radiated photon.

         In order to understand the physical essence of Planck addition, one should have a notion of  electromagnetic structure of the photon, because the physical essence of Planck constant 
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 is in this structure.  As the product 
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 describes energies of the photons of the whole scale of electromagnetic radiation,  electromagnetic structure of the photon is concealed in  dimensionality of Planck constant.

            We have found out that the photon has  rotating electromagnetic structure, its centre of mass describes the wavelength 
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, which is equal to radius 
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 of its rotation.  As a result, a mathematical expression of Planck constant is as follows (123)
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       As it is clear, Planck constant has  clear mechanical dimensionality of angular momentum, which has another name: moment of momentum.  It is known [101] that the law of conservation of angular momentum governs  constancy of angular momentum, and a reason of constancy of Planck constant becomes  clear at one.  First of all, the notion “the law of conservation of angular momentum” is the notion of  classical physics, to be more precise,  classical Newtonian mechanics. It says that if sum moment of external forces influencing a rotating body is equal to zero,  angular momentum of such  body remains constant.

          The photon is not a solid body but it has mass 
[image: image26.wmf]m

, and we have every reason to believe that an electromagnetic substance (i.e. electromagnetic field) rotating in relation to the axis plays the role of photon mass.  It results from the mathematical model (123) of Planck constant that the electromagnetic model of the photon should be such that  simultaneous change of mass 
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, radius 
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 and frequency 
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 of the rotating electromagnetic fields of the photon would retain their product, which is  reflected in the mathematical expression of Planck constant (123), changeless [109]. 

           It is known that if  mass (energy) of the photon is increased, its wavelength is decreased. Let us describe once again how this change is implemented with the help of Planck constant (123) in the model of the photon (Fig. 10) [109].

         As the law of conservation of angular momentum (
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) governs  constancy of  Planck constant,  density of the photon electromagnetic fields is increased when the mass 
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 of the photon is increased (Fig. 10); due to it, the electromagnetic forces compressing the photon, which are balanced by the centrifugal forces of inertia, are increased.   This results in the reduction of radius 
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 of  photon rotation, which is always equal to its wavelength 
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.  But as radius 
[image: image34.wmf]r

 in the expression of  Planck constant is squared,  oscillation frequency  
[image: image35.wmf]n

 of the photon should  be increased in order to preserve constancy of Planck constant (123).  Due to this fact, a small alteration  of the photon mass changes its rotation radius and frequency automatically in such a way that angular momentum (Planck constant) remains constant.  Thus, the photons of all frequencies preserving their electromagnetic structure change mass, frequency and rotation radius in such a way that 
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  It means that the law of conservation of angular momentum governs the principle of this alteration [101], [109].  

Why the photons of all frequencies move in vacuum with equal speed?  The answer is as follows [109].
The localization law 
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  governs a change of mass 
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 of the photon and its radius
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  in such a way that with the increase of mass 
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 of the photon its radius 
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 is decreased and vice versa. Thereat in order to preserve constancy of Planck constant 
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  with radius decrease 
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, frequency 
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 should be proportional increased. As a result, their product 
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  remains constant and equal to 
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of the photon (Fig. 10) is changed in the wavelength interval in such a way that its average value remains constant and equal to 
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 (Fig. 13) [109]. 

Thus, the law of conservation of angular momentum, one of the fundamental laws of classical physics (to be more precise, classical mechanics) governs  constancy of Planck constant 
[image: image48.wmf]h

.  In modern physics, it is called a law of conservation of  momentum; in classical mechanics, it is called a law of conservation of moment of momentum [101], [111], [122], [146].  It is a purely classical mechanic law, not a mystical mechanical action as it has been considered previously.  That is why the appearance of  Planck constant in the mathematical model  of the law of the blackbody radiation gives no grounds to consider that  classical physics is unable to describe the radiation process of this body.  On the contrary, the law of conservation of angular momentum, the most fundamental law of classical physics, takes part in the description of this process [70], [101], [109].  Thus, Planck distribution  law is a law of classical physics.  The derivation of this law based on classical notions  is given below.
12.1.3. Classical  Derivation  of  Law  of  Perfect Blackbody Radiation

         We’ll use  Reyleigh - Jeans ideas in the calculation of a number of portions of electromagnetic radiation in the space of the perfect blackbody. We’ll describe a separate portion of electromagnetic radiation not as the standing wave, but  as the photon (Fig. 10)  [4], [8], [18], [26],  [109].  As  radii of the closed electrical fields of the photon are equal approximately to 
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and the distances from the centre of mass of the photon to the centre of mass of the electromagnetic fields are equal to 
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, the photon has not a spherical form, but  a flat form, which volume is nearly one fourth of the volume of the sphere with  radius 
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.  Thus, the volume of the localized space, in which the photon can be present, will be nearly 
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 of the spherical space of radius 
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 of the perfect blackbody is greater by  many orders of magnitude than the volume of the photon, maximal quantity 
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 of the photons in this space (as well as maximal quantity of standing waves in  Reyleigh - Jeans formula) is determined by a dependence
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        Taking into consideration that  
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           In frequency range from 
[image: image60.wmf]n

 to 
[image: image61.wmf]n

n

d

+

, the number of the photons will be equal to


[image: image62.wmf]n

n

d

C

R

dN

3

2

3

4

3

×

×

×

=

.                                                              (331)                                

            As the photon moves linearly and rotates round its axis, it has six grades of freedom in three-dimensional Euclidean space.  Taking this into consideration and dividing the left and the right parts of the ratio (331) by volume 
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,   we get volumetric density  
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of  the photons in the spherical space of the perfect blackbody:
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             If we integrate, we’ll find density of  the photons in the spherical space of the perfect blackbody:
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             Thus, we have  volumetric density (333) of the photons in the spherical space of the perfect blackbody.  If the spherical space has a small hole,  energy being emitted via this hole will depend on energy of each photon 
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. Then the photons, which have passed via  hole in the spherical space, will be absorbed.  As energy of each photon on the plane of its polarization is realized by two degrees of freedom, a value of heat energy of the radiated photons will be equal to 
[image: image68.wmf]kT

.  It  means that volumetric density  of radiation of the perfect blackbody will depend on energy 
[image: image69.wmf]n

h

 of each radiated photon and energy 
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 of the whole set  photons.

            As the perfect blackbody radiation is a set of the photons, each of which has only kinetic energy, we should introduce kinetic energy 
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 of the photon and heat energy 
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 of the set of the radiated photons into the mathematical model of Maxwell distribution [24]


[image: image73.wmf]kT

h

e

y

/

n

-

=

.                                                                          (334)

             We should take into account that the photons are emitted by the electrons of the atoms during their energy transitions.  Each electron can make a series of transitions between energy  levels  
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  emitting the photons of various energy.  The complete distribution of volumetric density of energy  emitted photons will consist of a sum of the distributions, which take into account  energies of the photons of all energy levels.  With due regard of the above - mentioned facts, Maxwell law, which takes into account  energy distribution of the photons of all (
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) energy levels of the atom,  will be put down in the following way
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where 
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 is the main quantum number, which  determines the energy level number of an electron in the atom.

             It is known that a sum of the row (335) is equal to [24]
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            If we multiply the right part of density of the photons (333) in the space of the perfect blackbody by energy of one photon 
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 and by a mathematical expression (336) of the distribution law of this density, we’ll  get  
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           It is the  law of perfect blackbody radiation (328) as obtained by Max Planck.  The expression (337) differs from the expression (328)  by coefficient 
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, which as it has been considered lately takes into account a number of  degrees of freedom of electromagnetic radiation of the perfect blackbody. According to E.V. Shpolsky, the value depends on the character of  electromagnetic radiation and can vary from 
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acquires a precise physical sense.  It characterizes (as it should)  density of the photons in the space of the perfect blackbody. More exact value of the constant component 
[image: image85.wmf]24

of this coefficient can be determined by experiment.

           Thus, we have derived the  law of the perfect blackbody radiation on the grounds of purely classical notions and ideas, and we see no reason to believe that this law conflicts with classical physics.  On the contrary, it follows from  the laws of this physics. All components of the mathematical model of the law (328) of the perfect blackbody radiation have got an appropriate clear physical sense.

12.2. Physical Meaning of Heat and Temperature

12.2.1. INTRODUCTION
The notions of “heat” and  “temperature” belong to the fundamental scientific notions. They are widely used in the scientific investigations, in engineering practice and in everyday life. But a physical sense of these notions remains a mysterious one yet [104],[105]. It is due to the fact that the photon, the elementary carrier of thermal energy (Fig. 10), exists within the framework of the Unity Axiom. The theorists try to analyse its electromagnetic structure as well as behaviour  with the help of the theories that operate outside this axiom. 
According to the theory being worked out within the framework of the Unity Axiom, rotation radius 
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of the electromagnetic structure of the photon is changed within the range of 
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and remains equal to the wavelength 
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, which is circumscribed by its center of mass (Fig. 12). Now, we’ll see that an ambient temperature change is a result of the wavelength change of the majority of the photons in the environment; it will become clear that the largest number of the photons (Fig. 10) with a definite wavelength form heat and temperature [218].
12.2.2. Analysis
A radiation intensity dependence of a blackbody on the radiation wavelength at various temperatures is given in Fig. 108. It is known that the change dependence of blackbody radiation maximum on temperature 
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 and the wavelength 
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 is described by Wien’s law. This law gives the possibility to determine the wavelength of radiation (the photon) corresponding to radiation maximum at any temperature 
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 in the blackbody cavity [24]. 
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where 
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 is Wien's constant. 

      If the temperature in the black body cavity is 
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When the temperature in the black body cavity is reduced up to 1500 K, the wavelength of the photons, which form their maximal density in the black body cavity, is equal to
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Let us pay attention to the fact that the photons with the wavelengths of 
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 and 
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 belong to the infrared spectral region (Table 1). When temperature is increased, the wavelength of the photons, which form it, is decreased.
             A part of the electromagnetic radiation scale with the dependences of photon density on the wavelength, which is formed by the blackbody (Fig. 7, a) and relic radiation (Fig. 7, b), is given in Fig. 7. 
It is considered that the average temperature of the Universe is 
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. Wien’s displacement law (339) gives exact prediction of the wavelength of maximal relic radiation corresponding to this temperature (Fig. 7, b). 
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It appears from this that maximal quantity of the photons with the definite wavelength forms temperature in the location of any thermometer. Let us suppose that the thermometer shows 
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If the thermometer shows 20(C, maximal quantity of the photons, which form this temperature, in the thermometer area has the wavelength
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When the temperature is increased up to 30(C, maximal quantity of the photons, which form this temperature, in the thermometer area in the volume unit has the wavelength
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If the thermometer shows 100(C, maximal quantity of the photons, which form this temperature, in the thermometer area has the wavelength
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The wavelength of the photons, which form the temperature of 1000(C, is equal to
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Thus, the ambient temperature in the range of 
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is formed by the photons of the infrared range (Table 1). When the temperature is increased, the wavelength of the photons, which form it, is decreased. If maximal quantity of the light photons with the wavelength of 
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Thus, the temperature being shown by the thermometer is formed by maximal density of the photons, which wavelength is determined according to Wien’s formula (339). 

In order to know how the photons form the temperature, let us pay attention to the hydrogen atom spectrum oscillogram (Fig. 11). 
There are two spectral lines in it. The first line (to the left) corresponds to a jump of the electron of the hydrogen atom from the 3rd energy level to the 2nd one;  the second line corresponds to a jump of the electron of the hydrogen atom from the 4th energy level to the 3rd one. When the electron of the hydrogen atom jumps (Table 2) from the 4th energy level to the 3rd one, a photon is emitted with energy
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and the wavelength
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When the electron jumps from the 3rd energy level to the 2nd one, a photons is emitted with energy
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and the wavelength
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It is a light photon. If the photons with the wavelength of 
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If maximal quantity of the photons in the environment has the wavelength of 
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, they will form the temperature
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Thus, the wavelength difference of the photons produced by the electron of the hydrogen atom during its jump from the 4th energy level to the 3rd one and from the 3rd energy level to the 2nd one is equal to
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A difference of the temperatures formed by these photons is equal to
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It appears from this that the hydrogen atoms and the atoms of other chemical elements cannot form a smooth change of the temperature of the environment. This function can be executed only by the molecules. In order to understand how they do it, let us pay attentions to the smooth change of brightness of the oscillogram area to the right of the spectral line of the hydrogen atom (Fig. 11). The smooth change of brightness is formed by the smoothly changing wavelengths of the photons emitted at that time. 
The molecules of other chemical elements form the so-called stripy spectra. It proves discrete energy jumps of valence electrons of such molecules. As a density of the molecular spectral lines exceeds a density of the atomic spectral lines, the molecules (when emitting and absorbing the photons) change the temperature smoother than the atoms do. 
Thus, the smooth change of the ambient temperature is provided by the molecules, not by the atoms of the chemical elements. Let us describe once again the way as they do it. 
It is known that fusion energy of one mole of the hydrogen molecules is equal to 436 kJ, and fusion energy of one molecule is equal to 4.53 eV. This energy is emitted by the electrons of the atoms in the form of the photons. Each electron emits a photon with energy of 4.53/2=2.26 eV. 

As the electrons emit the photons, each electron should emit one photon with energy of 2.26 eV when the hydrogen molecule is formed. 

A question arises: on what energy levels should the electrons in the hydrogen atoms be before they begin to join together in the molecules?

Molecular spectrum of hydrogen in the form of a solid light area (Fig. 11) proves that the electrons in the molecule do not occupy discrete energy levels as they do when they are in the atoms. In the molecules, their binding energies with the protons and with each other change in such a way that their values become equal to interlevel values of the binding energies corresponding to the atomic state.

When the electron is on the third energy level in the hydrogen atom, its binding energy with the proton is equal to 1.51 eV; when the electron is on the second energy level, its binding energy is equal to 3.4 eV. In order to emit the photons with the energies of 2.26 eV during formation of the molecules and to be between the second energy level (with binding energy of 3.4 eV) and the third one (with binding energy of 1.51 eV), the electron should jump from the 4th energy level (approximately) to the 2nd one. In this case, it will emit the photon with energy (Table 5).
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Actually, it emits the photon with smaller energy of 2.26 eV and is between the second energy level and the third one corresponding to the atomic state. 

If all electrons of the hydrogen atoms emitted the photons with the same energy during the formation of the molecules, one spectral line would appear in the molecular spectrum between the atomic lines corresponding to the second energy level and the third one. The absence of this line and availability of the light area (Fig. 11) mean that the electrons of the hydrogen atoms jump from the 4th energy level during formation of the hydrogen molecules and emit the photons with various energies in such a way that their average value is equal to 2.26 Ev . It is natural, because this process takes place not at one temperature, but at the temperature range. 

But it should be noted that  some molecules form the so-called stripy spectra that have dense spectral lines instead of the solid light area. 

Now we can describe the temperature change process. Let us imagine that we have a mercury-filled thermometer and an alcohol thermometer. They show the temperature of 20(C. It means that maximal quantity of the photons in the environment where the thermometers are situated has the wavelength of 
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 (344). The molecules of the mercury and alcohol as well as the molecules of all bodies, liquids and gases in the thermometers area absorb and emit these photons. 

If the thermometers show 21(C, it will mean that in the environment where they are situated the maximal quantity of the photons has another wavelength, i.e.
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Now there are more photons with smaller wavelength in the medium where the thermometers are arranged. The electrons of mercury and alcohol start absorbing and emitting the photons with the wavelength of 
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. If quantity of these photons in the medium where the thermometers are arranged is constant, ambient temperature will not be changed. If quantity of these photons is decreased and quantity of the photons with smaller wavelength is increased, the thermometers will read greater temperature. 

Let us suppose that the temperature is increased up to 30(C and has become stable. It means that in the medium where the thermometers are arranged, maximal quantity of the photons has the wavelength of 
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 (345). If the temperature is increased up to 100(C, it will mean that maximal quantity of the photons will have the wavelength of 
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 where the thermometers are arranged (346). 

It is natural that the molecules of all bodies, liquids and gases being situated in the area of the thermometers and having the same temperature will behave as the molecules of mercury and alcohol in the thermometers. They will absorb and emit the photons, quantity of which is greater in the environment where they are situated.

Thus, the temperature of the medium and the bodies is changed due to the fact that their molecules emit and absorb the photons of the environment constantly. The majority of the photons corresponding to this temperature in the environment where it is measured provides temperature continuity. A change of the wavelength of this majority changes ambient temperature. The wavelength of the majority of the photons is determined according to Wien’s formula (339). 

In order to prove that a change in temperature is a result of the wavelength change of the majority of the photons in the medium where the temperature is measured, let us write Wien’s formula (339) for two different temperatures:
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Later on we’ll have:
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or
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and
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If we equate (362) and (364), we’ll find
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or

[image: image133.wmf](

)

2

2

6

2

3

0

2

10

39840

.

8

)

10

898

.

2

(

'

K

м

C

C

×

×

=

×

=

=

-

-

 .                                 (366)

Thus, the product of the wavelength of 
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The formula (365) means that if the temperature 
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Thus, it can be considered as a proved fact that the temperature change in the medium where the bodies, liquids and gases are arranged is connected with the wavelength change of maximal quantity of the photons filling this medium.

The whole aggregate of the medium photons form its thermal energy. The majority of the photons forming the medium temperature is a statistic centre of this aggregate.

            Thus, we should give a new formulation of the laws of thermodynamics. To begin with, we should note that an existence cause of absolute temperature 
[image: image146.wmf]C

T

a

0

15

.

273

-

=

becomes clear. It is stipulated by a maximal possible wavelength of the photons existing in the Nature. In the Nature, there are no photons with the wavelength that exceeds the wavelength corresponding to temperature 
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       Energy of these photons is equal to 
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If the photons with such energy are emitted by the electrons at the beginning of a hydrogen atom formation, the electron is united with the proton and is situated on the 107th energy level (Table 5).
Very important results concerning mass of hot and cold molecules appear from the above-mentioned fact. As the photon has mass, the electron, which is in the molecule and emits the photons when the molecule is cooled, reduces its mass and, consequently, mass of the molecule. Thus, the cold molecules have smaller mass than the hot molecules. This fact should be manifested in the nature, and it is manifested under the influence of the laws of mechanics.

The hot molecules have large mass and descend to the surface of the Earth under the influence of force of gravity. The cold molecules have smaller mass and are in the upper atmosphere slices. 

If a mixture of the hot air molecules and the cold ones rotates in a tube, heavier hot molecules are near an inner surface of the tube under the influence of the centrifugal force of inertia; the cold molecules with smaller mass are situated near an axis of the tube. This effect is manifested in the swirl tubes and is widely used in industry [244]. 
Conclusion
The Universe is filled with the photons and exists in the photon medium. The wavelength of the photons forming the photon medium is changed from 
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. The temperature in any area of the Universe is formed by the photons, density of which is maximal in this area.

Temperature balance of the Universe is governed by the temperature balance law. It reads as follows: product of temperatures and wavelengths of the photons forming it in any two points in the Universe is a constant value and is equal to 
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12.3. Physical Meaning og Relic Radiation

Relic radiation was found by Penzias and Wilson, the American physicists, in 1965. They were awarded the Nobel Prize for this [104], [105].

Experimental dependence of relic radiation intensity on wavelength (Fig. 109) is similar to dependence of cooling down black body radiation (Fig. 107) [105]. It gave the ground to think that relic radiation is a result of the Universe cooling down being formed during the so-called "Big bang" [105]. 

We have already shown interpretation falseness of many experimental data with the help of physical theories of the 20th century. Now it is necessary to analyse the existing interpretation of relic radiation. 
Dependence of the black body radiation intensity (Fig. 108) on the radiation wavelength is described with the help of Planck formula
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where 
[image: image155.wmf]n

r

 is radiation density, J/m3; 
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 radiation frequency, Hz; 
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 is speed of light, m/s; 
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 is Planck constant, J(s; 
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is Boltzmann constant, J/K; 
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 is absolute temperature, K.
Let us describe physical sense of Planck formula once again. Physical sense of the first factor
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is photons density in a volume unit. 
Physical sense of the value 
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a sum of several Maxwell distributions of energies  of the photons emitted by the electrons of the atoms and molecules during energy jumps from n energy levels to other energy levels of the atoms and  molecules, which are in the environment with temperature T.

If we take into account the physical sense of the Planck formula components, the physical sense of the whole formula is statistic distribution of quantity of the photons of various energies in the black body cavity with temperature 
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 [24]. It appears from this that in the black body cavity (Fig. 108) the maximal quantity of the photons forming the temperature of 
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has the wavelength of nearly 1.4(10-6 m. Maximal quantity of the photons forming the temperature of 
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has the wavelength of nearly 2.0(10-6 m. It is natural that the rest part of dependence of the black body radiation density characterizes quantity (density) of the photons with other wavelengths. 

In Fig. 109, dependence of the Universe radiation density (relic radiation) on radiation wavelength is given. It is considered that Planck formula (328) describes this dependence as well and the temperature of the Universe is only T=3K. If it is so, dependence of the Universe radiation density reflects statistics of distribution of quantity of the photons emitted by some atoms. In order to find a chemical element, the atoms of which form relic radiation, let us carry out detailed analysis of structure of this radiation. For this purpose, let us change Fig. 109 in such a way that the wavelength is increased along OX axis in the same manner as in the black body (Fig. 108). Together with it, let us repeat the theoretical dependence calculation according to Planck formula (328). As a result, we’ll get an information shown in Fig.  110. 
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Fig. 109. Dependence of the Universe relic radiation on wwavelength
[image: image168.png]100

12 a

16

17
&

P —

—19f—

20

s

H T 1o Too 1060 mm A





Fig. 110. Dependence of the Universe relic radiation on the wavelength: theoretical – a bold line, 
experimental – a thin line

Frequent calculations according to Planck formula have given the results that are shown as light dots and the bold line. Dark dots and the thin line are the result of experimental data transfer from Fig. 109. We have failed to reproduce more exact transfer of the experimental data. But it is enough to see similarity between the experimental and theoretical dependencies. Probably, it is enough to analyse relic radiation. 

Planck formula (337) characterizes photon energy density in a cubic metre of space. In the black body cavity, it is equal to 
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and the wavelength is (=1.45(10-6 m corresponding to a maximum of this temperature.  In the area of maximal relic radiation of the Universe  is  4.668(10-14 J/m3. 

A question arises: why does Planck formula operate under the conditions when energy density in the space volume unit differs by almost 11 orders of magnitude? The reply can be the only one: because a source of formation of both radiations is the same, i.e. the energy jumps of the electrons in the atoms and molecules. The black body radiation regularity is attributed to this source. The relic radiation regularity is attributed to a mystical “Big bang”. Why?

Hannes Alvan, astrophysicist, considers the “Big bang” idea as a common sense insult [82]. But his opinion is ignored. It takes place due to the fact that a force of a stereotype of scientific thinking being formed by the erroneous physical theories of the 20th century has proved to be stronger than common sense. Now we’ll show that Hannes Alvan, the Nobel laureate, is right. A source of relic radiation is not the mystical “Big Bang”, but the hydrogen atom production process by the Universe stars. 

It is known that hydrogen is the main chemical element of the Universe stars. It is know as well that monoatomic hydrogen exists at the temperature that exceeds 
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. When this temperature is increased, the atomic electron retreats from its nucleus (proton) passing to higher energy levels. The higher the temperature, the higher the energy level, on which the electron is in the atom. 

When energy is equal to ionization energy of the hydrogen atom 
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the electron is separated from the proton, and the hydrogen atom is destroyed. If the temperature becomes lower, the electron joins the proton again; with the temperature decrease, it goes from one level to other level stage by stage approaching the proton and emitting the photons. Binding energy 
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where 
[image: image176.wmf]n

 is number of an energy level where the electron is situated.

Binding energy of the electron with the proton is equal to energy of the photons emitted by them during energy jumps. As the hydrogen atom fusion takes place at high temperatures, the star temperature creates the conditions for fusion of these atoms. In Table 5 and enclosure 1 the hydrogen atom spectrum is given. Let us consider the possibilities of this spectrum to create relic radiation. 
Planck formula (328) is a mathematical model that describes dependence of radiated energy density (photon density in a space volume unit) on the wavelength radiation (photons). Let us give a verbal description of the formation of statistic regularity being described by Planck formula.

The radiation wavelength of nearly 1 mm corresponds to maximal density of relic radiation (Fig. 110, point 3). Photon energy corresponding to this wavelength is equal to
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This energy corresponds to binding energy of the electron of the hydrogen atom with the proton in the moment of its stay on the 105th energy level (Table 5). It means that during the hydrogen atom fusion a free electron connecting with the proton emits the photon with the wavelength of 
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that corresponds to maximal relic radiation (Fig. 110, point 3). Certainly, this is a statistical process. In other atoms, in the moment of the hydrogen atom fusion the electrons are on other levels that are near to the 105th level. But the majority of the atoms is formed under the condition of arrival of the electrons to the 105th energy levels. 

What will the electron of the hydrogen atom do while it is retreated from the star? As the temperature of the environment is reduced, the electron will pass to lower energy levels stage by stage emitting the photons. For example, when it goes from the 105th energy level to the 104th one, it will emit a photon with energy (Table 5)
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The wavelength of this photon is equal to
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Wien’s law gives the possibility to determine the temperature being formed by the photons with such wavelength. 
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It corresponds to the wavelength of relic radiation (point 6 of Fig. 110). During sequential jump from one energy level to another one, energy of emitted photons will be increased, and the wavelength will be decreased. Jumping from level to level sequentially, the electron will emit the photons that will form relic radiation intensity in the range (Fig. 110) from point 6 to point 3. When jumping from the 29th energy level to the 28th one (Enclosure 1), the electron will emit the photon with energy
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The wavelength of this photon corresponds to the maximal zone (point 3 of Fig. 110) of relic radiation. Thus, quantity of the photons with the wavelength corresponding to maximal relic radiation is doubled. It this is not all. Some hydrogen atoms will be under the conditions with a large temperature difference. As a result, their electrons will jumps from level to level not in a sequence, but omitting several levels. For example, if the electron jumps from the 105th energy level to the 75th energy level, it will emit the photon with energy of


[image: image183.wmf]eV

E

001184

.

0

595583

.

13

596767

.

13

75

105

=

-

=

-

                                            (380)

 The wavelength of this photon is close to the wavelength corresponding to the maximal zone (point 3 of Fig. 110) of relic radiation. 

If the electron jumps from the 105th energy level to the 60th level, it will emit the photon with energy of 
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; it corresponds to points 1 and 2 in Fig. 109. If the electron jumps from the 15th energy level to the 14th energy level, it will emit the photon with energy of
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; it corresponds to point 1 in Fig. 110. As from the 15th energy level to approximately 2rd energy level, quantity of the levels is significantly less than quantity of the levels from the 105th energy level to the 15th level, quantity of the photons emitted during a jump from the 15th level and lower will be considerably less that quantity of the photons (consequently, their density in space) emitted during the jump from the 105th energy level to the 15th energy level. That’s why radiation intensity with the wavelength less than 
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 is reduced considerably (Fig. 110, points 2 and 1). 

It should be added that the photons of other range are emitted at the time of the electron jump from the 15th level and lower. For example, when the electron jumps from the 15th energy level to the 2nd one (Enclosure 1), a photon is emitted with energy of 
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and the wavelength corresponding to the light range (Table  2).
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Besides in the area from the 4th energy level and lower, the hydrogen molecule fusion process starts when the light range photons are emitted. As more photons are produced during hydrogen atom fusion than during molecule fusion, density of the photons being produced during hydrogen molecule fusion in the Universe will be considerably less than density of the photons produced during hydrogen atom fusion. 

Thus, the reason of absence of experimental data when the wavelength of relic radiation is less than 0.0005 m (Fig. 10) is explained.

As the regularity of a relic radiation intensity change is formed when the hydrogen atom is born (the first and the simplest chemical element), we have every reason to call this radiation “the initial one”, it means relic radiation. It was born when the hydrogen atom appeared; since that time, it has reflected the constant process of its nascence in the entrails of the stars. 

Many new consequences result from a new interpretation of relic radiation. We’ll describe a part of them here. First of all, let us pay attention to the fact that the relic radiation intensity dependence on the wavelength is formed by various quantities of the photons in the volume unit. The largest quantity of the photons in the volume unit corresponds to relic radiation maximum. A coincidence of the photon wavelengths with a radiation wavelength results from our analysis. As radiation density is formed by quantity of the photons with definite energy, all of them transfer the pulses corresponding to their energies, i.e. to the wavelengths, to the electrons of the receiver aerial. As a result, the wavelength of radiation and the wavelength of the photons, which form it, coincide. As we have mentioned not once in our previous publications, it appears from this that the photon wavelength cannot exceed the wavelength of more than  relic radiation.

It should be added that relic radiation can be strengthened by the aging photons. It is stipulated by the fact that all photons with the wavelength being less than the wavelength of the relic range according to Compton effect increase the length of their wave in the process of interaction with the atoms and the molecules of the environment. Now we can see that relic range is the limit of this increase. 
First of all, let us pay attention to the index in Planck formula (337) 
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As temperature of the Universe is equal approximately to 
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, the wavelength of the photon corresponding to this temperature is determined according to the formula
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Energy of the photon, which has this wavelength, belongs to the interlevel jumps of the electron in the atom. Let us determine it
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This energy corresponds to energy of the photon emitted by the electron of the hydrogen atom during its jump from the 47th to 46th energy level (Enclosure 1). 
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Thus, the formulas (383) and (386) give similar results. As the photons of the relic range are formed by the electrons of the hydrogen atoms, it is possible to use the spectrum of this atom in order to find maximal wavelength of the photon. 

If the Universe has the temperature, which is near 
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, the wavelength of the photon forming this temperature according to Wien's formula (339) is equal to 0.001 m. Binding energy of the electron of the hydrogen atom corresponding to this wavelength (Enclosure 1) is equal to 0.00123337 eV and corresponds to a stay on the electron on the 105th energy level (Enclosure 1).

In the first approximation, a value of the photon wavelength corresponding to maximal relic radiation can be considered close to maximal length and equal to 0.001 m. A value of 0.005 m can be considered the second approximation; it is produced by the calculation according to the formulas (383) and (386).

Now we should take into account that the jump of the electron from the 105th energy level to the 104th energy level is the first inevitable jump; as a result, the electron will emit a photon with energy of 0.000024 eV (376). The wavelength of the photon corresponding to this energy is equal to 0.05 m. This is the third approximation to maximal wavelength of the photon. 

It appears from this that if the 105th energy level of the electron of the hydrogen atom is a limit one, the maximal wavelength of the photon cannot be greater than 0.05 m. The electron of the hydrogen atom cannot emit the photon with greater wavelength. 

We have already shown that if all electrons of any atom are available in it, their binding energies with the nuclei are changed according to the same law as binding energies of the electron of the hydrogen atom and cannot have smaller values on the corresponding energy levels. It appears form this that the electrons of all atoms cannot emit the photons with the wavelength being greater than 0.05m. Consequently, we have every reason to believe that this wavelength (0.05m) of the photon is a limit one or is very near to the limit value.

There arises a question concerning a relic range radiation source corresponding to radiation with the wavelength being greater than 0.05 m. An analysis of Fig. 110 shows that in order to reduce discrepancies between the calculation results according to Planck formula and the measurement results it is necessary to repeat the measurements of the Universe radiation intensity. Besides, it is necessary to carry out these measurements more accurately than earlier. If it is possible to reduce these discrepancies, it will be necessary to explain the reasons of formation of radiation with the wavelength of more than 0.05 m. 

As the wavelength is more than 0.05 m (decimetre range), the engineering devices transmitting radio- and teleinformation not by single photons (Fig. 10), but by their pulses serve as a source of radiation of such waves (Fig. 8). 
A question arises: how does the wavelength of the photon (it is marked as balls on Fig. 8) differ from the wavelength of the photon pulse? It depends on the temperature of the transmitting aerial. If it equal, for example, to 
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If it is required that the aerial, which absorbs and emits the photons with the wavelength 
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, starts transmitting information, it is necessary to have a condition when it emits the photons by pulses with the wavelength, for example, of 0.5 m, not continuously. Then the wavelength of the pulse (Fig. 8) will be  
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 fold greater than the wavelength of the photons, which form these pulses. 

We should note that the regularities of radiation of the black body and the Universe differ in the fact that the first one  is formed by energy jumps of the electrons of the atoms of various chemical elements at the relatively low temperature (
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), the second one  is formed by the energy jumps of the electrons of the hydrogen atoms mainly at significantly higher temperature of 
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. The photons emitted by the electrons of the hydrogen atoms while they retreat from the stars fill in the Universe.

Conclusion

The Universe radiation being called relic radiation produces the mono atomic hydrogen, which appears in the entrails of the stars of the Universe. 

Relic radiation has nothing to do with the so-called “Big bang’.

12.4. Physical Meaning of   Photoeffect 

It is known that the most acceptable interpretation of experimental dependencies of photoeffect has been suggested by A. Einstein, and he got the Noble prise for it [231]. He made it in the absence of the law of formation of the atom and ion spectra. Now this law has been discovered, and we can check correctness of its interpretation and the possibility of deeper understanding of photoeffect [215]. 

The mathematical model suggested by A. Einstein for the interpretation of experimental dependencies of photoeffect has the following form [122]
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where 
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 is kinetic energy of the photoelectron emitted by the photocathode; 
[image: image209.wmf]n

h

 is energy of the photon, but it is not explained in the papers, of which photon exactly [24], [111], [122]; 
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is the photoelectron exit work is a constant, which does not depend on frequency [24], [111], [122]. The main experimental dependencies of photoeffect are given in Fig. 111 [111].
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Fig. 111. Dependence of photocurrent on light intensity:
 a) at its constant frequency; b) at different frequency 
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Photocurrent takes place in the photocathode-collector circuit. If the photocathode is exposed to monochromatic light  (Fig. 111, a), the value of potential –
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 retarding the photoelectrons emitted by the photocathode does not depend on the frequency of light. Light intensity increase increases photocurrent and does not exert influence on the retarding potential value and, consequently, on kinetic energy of the photoelectrons. If frequency of light, which strikes upon the photocathode, is increased, the value of the negative potential –
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 retarding the photoelectrons is increased too (Fig. 111, b). 

As the value of the retarding negative potential –
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 is determined by kinetic energy 
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 of the electrons emitted by the photocathode under the influence of light illumination, it results from the dependence shown in Fig. 111, b that kinetic energy 
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 of the photoelectrons emitted by them is increased with the increase of frequency of the photons exposing the photocathode. 

            Let us try to find a connection of Einstein’s equation (388) with the mathematical model of the law of formation of the atom and ion spectra. We have already shown that the mathematical model, which describes the spectra of the multi-electron atoms and ions, has the following form 
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where 
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 is energy of the photon absorbed or emitted by the electron; 
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 is ionization energy of the electron; E1 is energy of the bond of the electron with the atomic nucleus, which corresponds to its first energy level; 
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 is the main quantum number.

The correlation (389) appears from experimental spectroscopy, that’s why it is a mathematical model of the law of formation of the atom and ion spectra. Einstein’s equation (388) describes similar process of photon absorption by the electrons. It affords ground for supposition of identity of  the equations (388) and (389) and uniformity of their interpretation. It appears from the given equations 
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It means that if the electron loses bond with the atomic nucleus, its kinetic energy 
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 is equal to energy 
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It appears from this that 
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 energy value in Einstein’s equation (388) is ionization energy 
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 of the electron emitted by the photocathode material. It appears from the equations (388) and (389) that
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The new clarification: photoelectron exit work 
[image: image230.wmf]W

 is equal to binding energy of electron 
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 when it is on a definite energy level in the atom or the molecule. 

Experimental investigations of photoeffect are carried out usually with the photocathodes made of alkali metals. For example, it is known that the work of the photoelectron exit from the lithium photocathode is equal to 
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=2.4 eV. Ionization energy of this electron is equal to 
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=5.392 eV, and its binding energy with the nucleus corresponding to the first energy level is equal to 
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=14.05 eV [215]. If we take it into account and use the mathematical model of the law of formation of the atom and ion spectra (389), we’ll get a theoretical spectrum of this electron 
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 (theor.), which coincides completely with the experimental spectrum 
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(exp.) (Table 23). Formula (254) gives an opportunity to calculate binding energies 
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 of this electron with the atomic nucleus  (according to Einstein, the exit work), which correspond to all (
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) energy levels of this electron [215].
It is known that the like atoms are united in a molecule with the covalent bond, and binding energies between valence electrons correspond to fractional quantum numbers 
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 [215]. It allows us to determine what is a photoelectron emission source: atoms or molecules of the photocathode material. If we substitute 
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=2.4 eV and 
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=14.05 eV in the formula (392), we’ll find 
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 is a fractional number, it means that the lithium molecules, not atoms are the source of the photoelectrons (Table 23). Binding energies 
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 between the valence electrons of the lithium atoms in its molecule vary in the range of 1.56…3.51 eV. 

For a photoelectron of the sodium photocathode, we have: 
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=5.139 eV, 
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=13.086 eV and 
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=2.1 eV [215]. If we use the mathematical model of the law of formation of the atom and ion spectra (389), we’ll get a sodium photoelectron spectrum (Table 34) [215].
       Value 
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 determined with the help of the formula (392) is equal to 
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=2.5. It appears from this that the sodium molecules, not atoms are the source of the photoelectrons of the sodium photocathode. Binding energies 
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 between the valence electrons of the sodium atoms in its molecule vary in the range of 1.45…3.27 eV (Table 34). 

       The mathematical model of the law of formation of the atom and ion spectra (389) shows that it has no orbital component of electron energy. It appears from this that the electron has no orbital motion in the atom. The molecules are formed by means of a combination of the unlike magnetic poles of their valence atomic electrons, which are connected with the nuclear protons by means of the magnetic poles as well [215]. 

The analysis of the law of formation of the atom and ion spectra (389) as well as the spectrum calculation results (Table 23 and  34) show that binding energy 
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 of the electron with the atomic nucleus and, consequently, binding energy of valence electrons of two atoms with each other is changed step by step (254). It appears from this that kinetic energy of the photoelectrons 
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 (Fig. 111, b) should be changed step by step as well. 
The photoelectrons can absorb only the photons, which correspond to their binding energies in the molecules of the given substance. The greater binding energy between the electrons in the molecules, the greater photon energy is required for the break of this bond and the greater kinetic energy the photoelectrons being released will acquire, and the greater potential will be required for their retardation on the way to the collector. Let us pay attention to the fact that the given logical chain originates from the mathematical model of the law of formation of the atom and ion spectra (389) and is present in Einstein’s equation implicitly (388). 

Current is present in the circuit due to the fact that the photoelectrons emitted by the photocathode material molecules are substituted by free electrons. They should emit the photons, which energy is equal to binding energy of the electrons in the molecules, but light striking the photocathode does not allow us to see this emission. 

CONCLUSION

Mathematical Einstein’s equation describing experimental regularities of photoeffect has deeper physical sense. When the components of this equation are interpreted correctly, it becomes the mathematical model of the law of formation of the atom and ion spectra discovered by us in 1993 and published in the papers [18], [33], [53], [55], [215]. 

12.5. Analysis of the Compton Effect

12.5.1. Introduction

A fact of the wavelength increase of the reflected photons is well known. It is registered in the Compton effect in the most safe and exact way [24]. Herewith, in accordance with the photon localization law 
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 of the reflected photons is reduced [215]. Unambiguously, it proves a loss of mass and, consequently, of energy by the photon. If the lost mass owner remains unknown, the Compton effect becomes a vivid evidence of the violation of the energy conservation law; this fact cannot be denied by any collateral experiments, which prove the contrary thing [24]. 

Disbalance of masses of the elementary particles, which takes place during nuclear reactions, was explained by the physicists of the 20th century rather simply - by a nascence of an imperceptible neutrino [122]. As far as disbalance of masses in the Compton effect is concerned, this question was not raised. Let us raise this question and try to find an answer to it or at least to enunciate a hypothesis concerning a fate of mass being lost.

12.5.2. Analysis 
A diagram of the experimental installation for a study of the Compton effect is shown in Fig. 112; a diagram of the wavelength change of the reflected photons by 
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 angle variation is given in Fig. 113 [111]. The roentgen photons with the wavelength of  
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Fig 112. Diagram for the study of 
the Compton effect: 1- roentgen tube; 
2- lead screens with slots; 3- film
In order to find a mathematical model, which describes the wavelength change of the reflected photon, first of all one should know the geometrical parameters of the interacting objects: the roentgen photons and the electrons. The wavelength of the roentgen photon is equal to a radius of its rotation and is changed within the range of 
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. The wavelength, i.e. the radius of the free electron is equal to 
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. In case of energy jumps of the electron in the atom, its wavelength is changed. But these changes of the surface electrons are so small that they can be neglected. If we compare the wavelength of the roentgen photon being used in the experiment 
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 as well as the wavelength of the electron 
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, we can see their close values (Table 1). 
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Fig. 113. Diagram of the change of the wavelength of the  reflected photons depending on angle 
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According to Fig. 113, if the scattering angle 
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 is increased, intensity of the biased line 
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 is decreased, and intensity of the unbiased line 
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In Fig. 114, the intensity spectra of the photons (
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) being reflected by various substances at one and the same angle are given [111]. 
The main conclusion that can be made from this Figure is as follows: when the atomic number of the chemical element of the substance is increased, intensity  of the biased line P is increased, and intensity  of the unbiased line M is decreased. In lithium, radiation intensity consists of the unbiased component M; on the contrary, in copper, intensity of the biased line P is more intensive than intensity of the unbiased line M. 
[image: image268.jpg]



Fig. 114. Diagram of the intensity spectra of the photons (
[image: image269.wmf]m

11

10

6267

.

5

-

×

=

l

) being reflected by various substances at one and the same angle are given

When we have studied Compton effect and have carried out its theoretical analysis, we have shown that the formula for the calculation of the theoretical value of Compton wave-length  
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 is obtained quite simply if we attach sense of the electron radius to the electron wave-length and consider the diagram of interaction of the ring model of the electron with the ring model of X-ray photon [215].

The diagram of interaction of the ring model of X-ray photon with the ring model  of the atomic electron is shown in Fig. 115. 
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Fig. 124. Diagram of interaction of the  photon with the electron in Compton effect

After the interaction of the photon with the electron, its pulse will be changed by the value
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The relation can be converted in the following way
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       As  
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This is Compton formula of the calculation of the change of wave-length  
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 of the reflected X-ray photon. Value 
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 being a constant is called Compton wavelength. In the formula (396), it is a coefficient determined experimentally and having the value [24]
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that coincides completely with the value of radius 
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 of  the electron, which has been calculated by us theoretically 
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Let us note that we have got the formula (396) without any relativistic idea using only classical notions concerning the interaction of the ring models of the photon and the electron.

It is important to bear in mind that the wavelength change of the reflected roentgen photon is expressed in fractions of the wavelength of the electron.

It appears from the formula (396)  that if the angle
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 is increased, the wavelength of the reflected roentgen photon is increased and reaches its maximum at 
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If we denote the photon mass  before reflection as 
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As the change range of the photon parameters is many orders, it is enough to estimate only an order of its change for the analysis of the photon mass change by reflection. When the roentgen photons being used in the experiment (Table 13) are reflected, 
[image: image303.wmf]кг

m

32

0

10

85

,

3

-

×

=

; if 
[image: image304.wmf]p

j

=

, we’ll have

[image: image305.wmf]kg

m

33

11

32

12

10

32033

.

3

10

6267

.

5

10

85

.

3

10

4263

.

2

2

-

-

-

-

×

=

×

×

×

×

×

=

D

.                                       (400)

It means that in this case the roentgen photon has lost nearly 10% of its mass. If the photons with other wavelengths are reflected, mass change regularity is preserved, we’ll get by reflection of the relic photon 
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When 
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As the relic photon with 
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 are not formed. Electromagnetic substance, which represents this mass, is not formed as a photon and is dissolved in space. As a result, the energy conservation law is not observed. The Compton effect serves as a convincing proof of violation of the energy conservation law in its modern formulation. 

Let us pay attention to the fact that we have used only one component (393) of the photon pulse (Fig. 115). The Compton formula does not take into account the second component
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As intensity of the biased line is increased with the increase of the angle 
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 (Fig. 113), the second component of the photon pulse (Fig. 124) will be considerably less than the first one if the angle values are close to 
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. It is considered that the second component of the pulse is transferred to the electron [24]. In what way? With a photon mass loss or not?  As the photons corresponding to the first component (393) of the photon pulse are registered and the photons corresponding to its second component (403) are not registered in the experiment, one can suppose that a part of the photon mass corresponding to the second component is absorbed by the electron. After this part of the photon mass has been absorbed by the electron, it should be emitted as a photon, but it is not registered in the experiment.

It appears from the above-mentioned facts that the mass being lost during the interaction of the roentgen photon with the electron is not formed in a photon; it is lost (dissolved) in space.

Energy of the originated photon cannot be increased, it is only lost. This is the essence of the second law of thermodynamics.

Let us pay attention to Fig. 114 and try to find an answer to the question: why is intensity of the biased line decreased with an increase of the chemical element number?

The answer to this question originates from Fig. 89 where the nucleus and the atom of lithium are shown as well as from Fig. 72 where the copper atomic nucleus is shown. It is clear that the surface of the lithium atom (Fig. 89) is almost empty, and the roentgen photons have a possibility to interact with its separate electrons. That’s why intensity of the unbiased line M with lithium (Fig. 114) is larger than intensity of the biased line P. 

If the chemical element number is increased, the atomic surface filling with the electrons is increased; it makes the interaction of the roentgen photons with separate electrons difficult; as a result, intensity of the unbiased line (M, Fig. 114) is decreased.

The copper atomic nucleus is given in Fig. 72. As each atomic electron interacts with its proton in the nucleus, it is easy to imagine that copper atomic surface filling with the electrons will be fuller than with the lithium atoms, and it will be more difficult for the roentgen photons to interact with separate electrons; as a result, intensity of the unbiased line M with copper is decreased considerably (it is clear from Fig. 114). 

Thus, there is every reason to impugn the results of some indirect experiments, which prove that the energy conservation law is observed in the Compton effect [24].

Conclusion

1. Energy of the originated photon cannot be increased; it is decreased only.

2. In the Compton effect, behaviour of the photon does not obey the energy conservation law.

13.  NEW THEORY OF  ELECROLYSIS OF  WATER

13.1. Introduction

Usefulness of any theory is determined by its possibilities to forecast the results of new experiments and correct interpretation of the existing experiments and to forecast the possibility of obtaining the new theoretical and experimental data. Let us consider if a theory being worked out by us meets these requirements. 

13.2. Contradictions of the Existing Theory 
          American scientists Fleishmann and Pons have reported about obtaining of additional energy during water electrolysis in 1989 year and about the fact that cold nuclear fusion is the source of this energy [67]. Hundreds of experiments were made in various countries in order to check this fact [23], [28], [50], [51], [65], [67], [73], [79], [83], [103]. A part of the scientists confirmed it, and another part received a negative result [67], [74]. The cause of such state remains unclear. That’s why let us analyse the water electrolysis process once again and try to make out with the essence of the processes, which take place [109].

The results of the given experiment put the main question: by which physical and chemical phenomenon is additional energy generated during usual water electrolysis? The first hypothesis: nuclear fusion at low temperature (cold nuclear fusion) is being checked from 1989 year, but still it has no definite confirmation [67], [76]. The second hypothesis assumes that there is a certain particle called  “ersion”, which is responsible for the emergence of additional energy [77]. But the main characteristics of this particle remain unknown, that’s why it is necessary to check one more hypothesis: additional energy is extracted from energies of chemical bonds of water molecules.

The main purpose of electrolysis of water is production of hydrogen, which is considered to be the most prospective energy carrier in the future [39], [41], [49], [56], [57]. It has been discovered quite recently that in some cases access energy is released when this process takes place [67]. If we want to find out its cause, we should analyses a classical method of hydrogen production by means of water electrolysis. It is described in reference books. Chemical reactions, which take place during this process, are used for the calculations of its parameters. They are considered to be clear and do not give rise to objections of both chemists and physicists. Let us consider if it is actually clear? 

Cathode and anode reactions are described in the manual in such a way [2]. “The following reaction takes place at the cathode
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Two electrons, which have arrived from the cathode, react with two molecules of water forming hydrogen molecule 
[image: image319.wmf]2

H

 and two ions of hydroxyl  
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. Molecular hydrogen forms the bubbles of gaseous hydrogen (when the solution near the cathode has been saturated with hydrogen), and the ions of hydroxyl remain in the solution.

The following reaction takes place at the anode
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Four electrons come to the anode from two molecules of water which is decomposed with the formation of an oxygen molecule and four ions of hydrogen.

Total reaction can be obtained if the equation (404) is multiplied by 2 and added together with the equation (405). It is put down in the following way
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… in acid solutions with a high concentration of hydrogen ions, the following reaction cam take place at the cathode
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Let us close quotation marks and put the following question: how should be the symbol 
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 interpreted in this description of the essence of electrolysis process? Naturally, 
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 means positive ion of hydrogen atom, i.e. proton. But the chemists have managed to designate a positively charged ion of hydroxonium 
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 with the same symbol. They have come to an agreement: to write 
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 for the purpose of simplification. We have nothing but guess: should we always understand a chemical symbol 
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 as a set of symbols 
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 or no? If so, how should we distinguish the cases “yes” and “no”? Symbol 
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 is used in many other chemical reactions. We should note that it is not the author of the above-mentioned manual who should be blamed, he has acted in the way as others act.

If we agree with the process of electrolysis described in the given manual, it means that water solution has the protons, which are designated with the help of the symbol 
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 by the author. As they have a positive charge, they move to the cathode; having obtained electron 
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  from it, they form hydrogen atoms 
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, which being connected form the molecules 
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 separating  436 kJ/mol. It is impossible to interpret the formula in another  way (405), (406) and (407).

Besides, it appears from the formula (405) that at the anode the fusion process of the oxygen molecules from its atoms takes place, which should be accompanied by release of energy of  495 kJ/mole [2]. It should be taken into account during the analysis of energy balance of water electrolysis process, but in modern chemistry they are not accustomed to carry out such analysis, because it gives lots of contradictions with the experiment. 

The first contradiction. Let us introduce symbol 
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 for the designation of the proton only, as it should be. The hydrogen atom 
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 formation reaction is written in the following way
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The hydrogen molecule formation reaction is presented in the following way
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The hypothesis concerning the presence of free protons in various chemical solutions is frequently used in chemistry. By the appearance of plasma electrolysis of water casts doubt on this hypothesis. 
The thing is that the proton is such active formation, which can exist only as a part of the atomic nucleus or a part of the hydrogen atom (Fig. 76) playing the role of its nucleus. The hydrogen atom is an ideal connecting link, which unites the atoms of various chemical elements into the molecules. 

Thus, the proton lacks almost completely a phase of existence in a free state. It is separated from one chemical element, it is connected with other one simultaneously. 

Evidently, there are such conditions when the proton of the hydrogen atom having separated from water molecule is connected with the electron emitted by the cathode and forms hydrogen atom. It is known that hydrogen atoms exist at the temperature of 5000…10000(C [52]. It means that plasma with such temperature should be formed at a certain density of the hydrogen atoms in the unit of volume. As it is known, no atomic hydrogen plasma is formed during low-voltage electrolysis of water. It means that there is no atomic hydrogen fusion process in this case. 

Hydrogen molecule fusion energy (436 kJ/mole) is known in modern chemistry, that’s why we can calculate approximate quantity of  energy, which should be released in electrolytic solution during production of one cubic meter of hydrogen [2], [32], [52].

One cubic meter of hydrogen contains 1000/22.4=44.64 mole of molecular hydrogen. Energy is released at its fusion
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Modern electrolyzers consume nearly 4 kWh of electric power or (3600 x 4)=14400 kJ for production of one cubic meter of hydrogen. Taking into consideration energy (19463.0) of fusion of one cubic meter of hydrogen and energy (14400 kJ) consumed by its production, we find water electrolysis process efficiency index

K =
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Thus, a simple and rigorous calculation shows that the process of low voltage water electrolysis should be accompanied by a release of 35% of additional heat energy in the cathode area only. 

Let us pay attention to the fact that this index takes into consideration only energy of the fusion of hydrogen molecules and does not take into account energy of the fusion of hydrogen atoms as well as energy content of produced hydrogen.
Let us pay attention to the fact that an efficiency index (411) takes into account fusion energy of the hydrogen molecules only and does not take into account fusion energy of the hydrogen atoms and the oxygen molecules as well as energy content of hydrogen being obtained. This index confirms the possibility of obtaining additional energy on condition that water electrolysis is accompanied by a fusion process of the hydrogen molecules. A lack of additional energy in the operation of modern industrial electrolyzers makes us conclude that there is no fusion of the hydrogen molecules from its atoms in this process. 

If we agree that there is a fusion process of the oxygen molecules, the following reaction should take place in the anode area:
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It means that the oxygen molecules and the hydrogen atoms 
[image: image343.wmf]H

should be formed. But as it is known, only oxygen can be released in the anode area during low-voltage water electrolysis. 

It is known that during low-voltage water electrolysis the process of formation of 1 
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 (44.64 moles) of hydrogen is accompanied by a release of 22.32 moles of molecular oxygen. As a result, 495x22.32=11048.80 kJ of energy should be released. If we add this energy to hydrogen molecule fusion energy, we’ll get
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Total index of energy efficacy of low-voltage process of water electrolysis should be as follows:
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It is known that heat energy index of modern low-voltage process of water electrolysis is less than unit. It means that there is no fusion of the molecules of hydrogen and oxygen in this process. 

A question emerges: how are the molecules of hydrogen and oxygen formed during low-voltage process of water electrolysis? Later on, we’ll show that the molecules of hydrogen and oxygen are released from the cluster chains in the formed conditions, i.e. without the bond process of separate atoms and molecules. 

         Thus, if chemical reactions (410) and (412) took place in modern electrolyser, they would have efficiency index more than one as it follows from the ratios (411), (414). The lack of additional energy during the low voltage process of water electrolysis is the result of formation of hydrogen  and oxygen molecules  from its free state. 

The second contradiction. Now let us check the correspondence of the reality of binding energy of hydrogen atoms in water molecules accepted in modern chemistry. Modern chemistry theory gives values of binding energies of hydrogen atoms with oxygen atom in water molecule, but they differ from experimental values of these energies.

For example, in the book in chemistry [2] the following value of binding energy 
[image: image347.wmf]b

E

 of one hydrogen atom (let us call it the first one  - 
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EMBED Equation.3[image: image351.wmf]b

E

=424 kJ per mole is given [2]. Let us transform it into electron-volts calculating per one bond in  a water molecule
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Binding energy of the second 
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 hydrogen atom with the oxygen atom (
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 is equal to 
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=502 kJ per mole [2]. In terms of electron-volts calculating on one bond we’ll have
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If the hydrogen atoms in water molecule have binding energies corresponding to energies given in the formulas (415) and (416), cleavage of two bonds with energies of 4.40 eV should result in the formation of the hydrogen molecule; an oxygen molecule should be formed when two bonds with energies of 5.21 eV are broken. The energy expenses for the formation of one cubic meter of hydrogen and oxygen being obtained will be 424.00х44.64=18927.36 kJ and 502.00х 22.32= 11204.64  kJ, respectively. Total energy expenses for production of one cubic metre of hydrogen will be 18927.36+11204.64=30132.00 kJ or 30132.00/3600=8.37 kWh. It is twice as much of the experimental value. Consequently, the above-mentioned (415) and (416) binding energies of the hydrogen atoms with the oxygen atom in water molecule do not correspond to reality. 

In what experiment are the actual binding energies of the hydrogen atoms with an oxygen atom in the water molecule registered? The experiments connected with water electrolysis and spectroscopy are the most congenial. Let us take minimal expenses of energy for hydrogen production established experimentally 3.8 kW(h per 
[image: image358.wmf]3
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. Let us represent this energy in terms of kJ. 3.8x3600=13680 kJ. Taking into account the fact that molar volume of all gases is similar and is equal to 22.4 l, we’ll find quantity of moles of molecular hydrogen in one cubic meter of hydrogen 1000/22.4=44.64 moles. Energy consumption per mole of hydrogen is 13680/44.64=306.45 kJ and per molecule
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In order to form the hydrogen molecule during water molecule destruction, at least two bonds of water molecules should be destroyed; it means that mean energy per bond is 3.18/2=1.59 eV. We have taken into account only the energy expenses for hydrogen production; if we take into consideration energy expenses for oxygen production, the value (417) will be less than the values (415) and (416). If we take into account solution heating and inevitable energy losses during electrolysis, we have every reason to believe that energy 1.59 eV is congenial to binding energies of the electron in hydrogen atom (Table 12) when it is on the third (n=3) energy level (1.51 eV). It is congenital to binding energy of the first electron in oxygen atom (1.53 eV) when it is on the similar energy level (Table 25). It results in almost equal probability of separation of both protons and hydrogen atoms from water molecules. 

When we have analysed energetics of the water molecule fusion process, we have shown that if we take into account fusion energy of this molecule (285.8 kJ/mole), thermal binding energy between the hydrogen atom and the oxygen atom in water molecule is equal to 1.48 eV. It proves erroneousness of the values of this energy, which result from the formulas (415) and (416).  The detailed analysis of this process will be given below.

Thus, the above-mentioned tables have no binding energies, which correspond to the existing calculations of chemists (415), (416); vice verse, these tables contain binding energies resulting from the calculation of the existing process of water electrolysis and water molecule fusion process. 

So, we have every reason to believe that the electron in the first atom of hydrogen 
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 in water molecule and the 1th electron in the oxygen atom is near the third energy levels. 

As it is clear, existing theoretical chemistry has serious contradictions with an experiment, but chemists avoid the search of the reason of these contradictions, they do not take into consideration the emerging questions. 

We’ll not find the answers to these questions within the framework of existing physical and chemical notions concerning the structure of water molecule and the process of its electrolysis, that’s why we have only one possibility: to pay attention to the own results of the investigations in this field [8], [12], [13], [17], [18], [26], [33], [53], [70], [75], [109] and to take the water molecule structure, which originates from  the atomic nucleus structures, of hydrogen (Fig. 76, a) and oxygen (Fig. 95), as the basis. 

13.3. Models of Water Molecules and its Ions

Water can demonstrate a variety of properties. The possibilities of this variety are available due to the differences of water molecule structure. The information obtained by us gives the possibility to discover and analyze the structural peculiarities of water molecule. We have shown that the electrons in the atom have no orbital movement; they interact with the nucleus like a rotating whipping top. As there are the electrons and the protons of the like electrical fields and magnetic ones with vividly expressed magnetic poles in the structure, it gives them the possibility to interact with each other and to limit their rapprochement. Due to this fact the bond between the valence electrons in the molecule and between the electrons and the protons in the atom can be depicted with the help of simple lines.

We have already noted that the bonds between the atoms in the molecule form the surface electrons, which we call valence electrons. Valence electrons of the atoms, which form a molecule, can get connected with each other or with the protons of the nuclei if the proton cell is free.
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Fig. 116. Water molecule structure at the angle of 105( between the hydrogen atoms

Hitherto, the water molecule models are depicted in such a way that the angle between the hydrogen atoms is 105(. We do not know the way this value has been derived. But if we suppose that it corresponds to reality (we have doubts about it), the water molecule model will be such as it is shown in Fig. 116 taking into consideration the model of the atomic nucleus of oxygen (Fig. 95). This model gives the reason to believe that the electrostatic repulsive forces operating between the first (e1, P1) and the second (e2, P2) hydrogen atoms increase the angle between them up to 105(. But this model does not explain the reason of explosion when hydrogen is combined oxygen as we have already described and the reason of water expansion during freezing. If we imagine that the hydrogen atoms are connected with the axis electrons of the oxygen atom (Fig. 99), the reason of water expansion during its freezing can be explained. 

[image: image362.png]



Fig. 117. Diagram of the first (charged) model of water molecule:

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

As during cooling the electrons emit photons and approach the atomic nucleus, six ring electrons of the oxygen atom in water molecule (Fig. 117) approach the atomic nucleus and remove the axial electrons from the nucleus by their static field. In this case the distance between the hydrogen atoms arranged on the water molecule axis is increased. Due to it, the length of the bond with the neighbouring water molecules is increased during its freezing. Taking it into consideration we prefer the water molecule model shown in Fig. 117, and we’ll use this model only in the future. 

The structure of hydrogen atom (Fig. 78) demonstrates that if this atom unites with the first electron of oxygen atom by its only electron, the proton will be on the surface of the molecule and will form a zone with positive charge, which is generated by the proton of hydrogen atom (Fig. 117). The proton of the second hydrogen atom forms the same zone. It is connected with the second electron of oxygen atom (Fig. 117).  

The negatively charged zone is formed by the oxygen atom electrons arranged on a ring round the oxygen atom axis [2], [54], [55], [58]. Let us pay attention to the fact that binding energies between the proton 
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 and the electron 
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 (Fig. 117) in the hydrogen atom as well as binding energies of the first electron 
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 of the oxygen atom with its nucleus have the values, which are close in their magnitude on the corresponding energy levels (Tables  12, 29 and Fig. 117). 

 The new theory puts the following questing before us: how many electrons are in water molecule? Do the first and the second electrons of the oxygen atom always remain in their cells when the electrons of hydrogen atoms come nearer to them? We have no definite answer to this question and we suppose that all possible variants are realized. In some cases the first and the second electrons of oxygen atom are absent in water molecule, and their places are occupied by the electrons of hydrogen atoms. But the presence of these electrons in water molecule is not excluded, because when valence electrons of the atoms unite, they are connected not only with the protons of the neighboring atom, but also with its valence electrons. Taking into consideration the above-mentioned facts, the structure of water molecule can differ in quantity of electrons in it, and it is necessary to give a name to these structures.

            We have called the structure of water molecule with a complete set of electrons the first model (Fig. 117). There exist the possibilities of the formation of water molecules not with ten electrons, but with eight electrons (Fig. 118). Let us call such model the second one. 
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Fig. 118. Diagram of  the second (discharged) model of water molecule

The main differences between the first (Fig. 117) and the second (Fig, 118) models of water molecule are in the fact that two coupled electrons are in the cells of the first electron and the second (axial) one of the oxygen atom of the first model of water molecule; in the second model of water molecule, one electron is situated in these cells, and we have every reason to call them non-coupled electrons (Fig. 118).

When coupled electrons are arranged only at one end of the oxygen atom axis (to the right), we’ll call such model the third one (Fig. 119). 
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Fig. 119. Diagram  of the third model of water molecule

If the hypothesis concerning different quantity of electrons in water molecules is confirmed, this fact will be a decisive one in obtaining surplus energy during water electrolysis. It will determine the reason of positive and negative results of various experiments, which have been carried our for the check of the fact of existence of additional energy during water electrolysis [67]. If water contains more charged molecules, the experiment will give a positive result. When there are many discharged molecules, the result will be negative. The approximate calculations demonstrate availability of a difference in mass of one liter of charged and discharged water. It can be registered with the help of modern measurement devices.

Later on we’ll show that the water molecule clusters, which have positive and negative charges, are formed before the thunderstorm discharges in the clouds. Different temperature in the clouds is the reason of the division of the water molecule clusters. Now we have an opportunity  to calculate this difference and to try to model the thunderstorm discharge process and to make it a controlled one. 

It is known that water can have alkali or acid properties. Alkali properties are formed at the expense of the increased content of hydroxyl 
[image: image370.wmf]-

OH

 in water (Fig. 120).
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Fig. 120. Diagram of structure of hydroxyl 
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As it is considered now, acid properties of water are formed by free protons 
[image: image373.wmf]+

H

, but we do not agree with this idea, because the proton is a very active formation, that’s why it cannot exist in water in a free state. Acid properties of water are formed by an increased content of  positively charged ions of  hydroxonium 
[image: image374.wmf]+

O

H

3

 (Fig. 121).

In all models of water molecules (Fig. 117-119) the ring electrons of the oxygen atom remain free forming a negative potential zone on its surface. The values of the third and the fourth potentials of ionization of the oxygen atom point out to the fact that the ring electrons are arranged nearer to the nucleus of the oxygen atom than the axial ones, that’s why the majority of their electrical and magnetic lines of force is included in the bond with the nucleus of the oxygen atom, that’s why they are less a active than the first electron and the second one. One of the ring electrons should be lifted in its cells and be removed from the nucleus of the oxygen atom. In order to realize such process it should absorb the proton of the environment.  If it takes place, it will move off the nucleus, come nearer to the surface of the atom, and the conditions will appear for the connection of the lines of force of its magnetic field with the lines of force of magnetic field of the proton or the electron. If  one of  circular electron of oxygen atom unites with the hydrogen atom, the ion of hydroxonium 
[image: image375.wmf]+
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 is formed, which forms acid properties of water (Fig. 121).
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Fig. 121. Structure of  the ion of hydroxonium 
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If the events develop in such a way, three zones with positive potential are formed on the surface of water molecule, and it becomes a positively charged ion 
[image: image378.wmf]+
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3

, which is called hydroxonium (Fig. 121). As we have already proved that there are no protons in free state in electrolytic solution, it means that acid properties of the solution are determined not by the proton (positive ion 
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), but by the positive ion of hydroxonium 
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. We know that the process of the removal of the electron from the atomic nucleus is accompanied by the absorption of the photons form the environment. That’s why hydroxonium ion formation process will be an endothermic one.

Hydrogen peroxide 
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 is formed from water as well. There are two oxygen atoms 
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2

 and two hydrogen atoms 
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2

 in its structure (Fig. 122).
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Fig. 122. Diagram of hydrogen peroxide model H2O2
Binding energies between the protons and the electrons taken from the calculation results of the spectra of the atoms and the ions are given in the diagrams of water molecules (Figs 117-119), hydroxyl (Fig. 120) and hydroxonium (Fig. 121). 
13.4. New Theory of   Low Voltage of Process of Water Electrolysis

Having the obtained information at our disposal, let us begin the search of a new structure of water molecule and a new theory of the process of its electrolysis. This theory should eliminate the existing contradictions in the description of water electrolysis and give replies to the following fundamental questions:

1 - why do the theoretical calculations demonstrate availability of additional energy during water electrolysis and why do the existing industrial electrolyzers fail to generate it?

2 - why do the existing theoretical values (415), (416) of binding energies of hydrogen atoms in water molecules fail to correspond to experimental values of these energies during water electrolysis?

First of all, in order to find replies for these questions it is necessary to have a theory, which would allow to calculate energies of chemical bonds of the electrons with atomic nuclei when they are at any energy level. As the atoms of hydrogen and oxygen play the main role during water electrolysis, we’ll determine binding energies of their electrons with atomic nuclei. 
As it is clear (Table 12), there are no energies 
[image: image385.wmf]b

E

, which are obtained by the chemists in their calculations (415), (416) in the row of binding energies of the electron with the nucleus of hydrogen atom. But energies similar to experimental value (1.59 eV), by which gases are released during water electrolysis, are available in the row of binding energies of the electron of the hydrogen atom (1.51 eV) (Table 12) and the first electron of oxygen atom (1.53 eV) (Table 29). These energies correspond to the existence of the electrons on the third energy levels.      
Earlier from the water molecule fusion process analysis, we have found out that binding energy between the electrons of the atoms of hydrogen and oxygen in the water molecule is 1.48 eV (Fig. 103). 

Thus, among binding energies of the electron of hydrogen atom with its nucleus there are energies  (1.51eV) similar to an experimental  value (1.48 eV). Let us determine the same energies for the oxygen atom electrons.

As the surface electrons  of the atoms, which have close values of binding energies with the atomic nuclei on the like energy levels, take part in chemical reactions namely, let us consider only the calculation of energies of the first electron of the oxygen atom (Table 29). 
         As it is clear, binding energies of the first electron of oxygen atom (Table 29) practically coincide with the corresponding binding energies of the electron of hydrogen atom (Table 12). The energy corresponding to the third level (1.53eV) is similar to experimental value of gas release energy (1.48 eV) during water electrolysis. Theoretical values of binding energies of the electron of the first hydrogen atom and the first electron of the oxygen atom in water molecule  obtained on the grounds of spectrum formation law (254) and (255)  (Table 29)  are similar to the experimental values of this energy. 

Now we have every reason to suppose that the first  electron of oxygen atom establishing the bond with the first atom of hydrogen in water molecule is on the third (
[image: image386.wmf]eV
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) energy level (Table 29). 

When we have analysed the regularity of the change of binding energies of the electrons of the oxygen atom and other atoms with their nuclei, we have found that they have almost equal binding energies with the atomic nuclei in case all electrons are present in the atom. That’s why we’ll consider that water molecule symmetry provides equal binding energies with the nucleus of its first electron and the second one. 

Thus, we have removed the second contradiction between the theory and the experiment in water electrolysis. Now experimental value of binding energy of the electron of  hydrogen atom with the first electron of oxygen atom in water molecule coincides with theoretical value of this energy.

            Low voltage process of water electrolysis takes place when voltage is (1.6-2.3) V and strength of current of hundreds of amperes. Large strength of current proves large expenditure of electrons. As the first electron of the oxygen atom is situated from its nucleus at the longest distance than other electrons, the proton of the hydrogen atom, which is bond with this electron, is the first to come nearer to the cathode and gets the electron 
[image: image387.wmf]k

e

 from it (Fig. 123, a). After each of two water molecules gets the electron 
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, their surface electrons are united at once and form a cluster of two water molecules (Fig. 123, a, b), which are connected by two electrons 
[image: image389.wmf]k

e

 emitted by the cathode. As it is clear, the orthohydrogen molecule is in the chain of  the protons and the electrons, which unite two water molecules (Fig. 123, a, b). As the electrons, which have arrived from the cathode, have passed the free state phase, hydrogen molecule fusion in this chain is accompanied by release of energy.

It is clear from Fig. 123 that two electrons 
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 emitted by the cathode are used for the formation of one hydrogen molecule. In accordance with Faraday’s law, in this case two faraday coulombs of electricity are used for the formation of one mole of hydrogen 2F=2(96485=192980 or 192980/3600=53.60 A(h/mol
. If electrolysis takes place at voltage of 1.70 V, for production of one mole of hydrogen E=I(V=53.6(1.70=91.12 W(h will be spent, and for production of 1 
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 E=(1000/22.4)(91.12=1476 kJ/
[image: image392.wmf]3

m

=4.10 kWh will be spent. 

As it is clear, the calculations with the use of Faraday’s law give a result, which coincides with the experiment almost completely. If hydrogen formation were accompanied by the process of fusion of its molecules, energy would be released
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If we take into account only the hydrogen molecule fusion and do not take into account the oxygen molecule fusion, heat energy efficacy index should be as follows:
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But it is well known that total heat energy efficacy index of modern electrolysers is less than unit. Why? We’ll try to find an answer to this question.

             Fusion energy of one mole of the hydrogen molecules is equal to 436 kJ. Let us convert this energy in electron volts in the calculation per molecule [109].


[image: image395.wmf]eV

53

.

4

10

6

.

1

10

02

.

6

1000

436

19

23

=

×

×

×

×

-

 .                                               (419)

[image: image396.png]



Fig. 123. Diagram of formation of the orthogydrogen molecule  (s. Fig. 83, a)

           The value of this energy is shown to the right of the hydrogen molecule situated in a cluster chain (Fig. 123). To the left, binding energies 1.48 eV of the hydrogen atoms with the oxygen atoms in water molecule are shown. Energy of 4.53 eV of fusion of the hydrogen molecule redistributes binding energies in the cluster chain in such a way that binding energies 1.48 eV of the hydrogen atoms with the oxygen atoms in water molecules become equal to zero, and the orthohydrigen molecule is separated from the cluster chain (Fig. 123, c).  

      Thus, the difference between energy 4.53 eV of fusion of the hydrogen molecule and total binding energy (1.48+1.48)=2.96 eV becomes equal to (4.53-2.96)=1.57 eV. This energy is spent to heating the electrolytic solution. 

That’s why when 1
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of hydrogen is released, not 44.64x436=19463 kJ will be released, but the following quantity of energy
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       Near the cathode the following chemical reaction will take place
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            It is  natural that quantity of heat energy 12728 kJ is a part of total energy 4x3600=14400 kJ, which is spent for production of one cubic metre of  hydrogen [109]. Thermal effectiveness index of this process is
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It is important to bear in mind that we have not taken into account oxygen molecule fusion energy. If we take into account oxygen fusion energy, it should be known how much oxygen is released during production of 1000 
[image: image401.wmf]l

 of hydrogen. It is known that it is possible to produce 1234.44 
[image: image402.wmf]l

 of hydrogen and 604.69 l of oxygen from one litre of water. When 1000 
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 of hydrogen are released, 60469/1234.4=489.86 litres of oxygen will be released. Taking into account that energy, which is liberated during fusion of one oxygen molecule, is equal to 4.95 eV (5,13 kJ/mol), we'll find quantity of energy, which is released during fusion of 489.86 
[image: image404.wmf]l

 of oxygen. 
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The total index of thermal effectiveness will be equal to
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If we take into account that energy content of one gram of hydrogen is equal to 142 kJ and one cubic meter of this gas weighs 90 g, the index of total energy effectiveness will be as follows:
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Thus, the index of total thermal effectiveness of the existing low-voltage process of water electrolysis is equal approximately to 0,96%.

Let us consider the reactions, which take place near the anode. It is known that hydroxyl ion (Fig. 120) having the negative charge 
[image: image408.wmf]-

OH

moves to the anode (Fig. 124, a). Two hydroxyl ions give one electron each to the anode, connect with each other and form hydrogen peroxide 
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 (Fig. 124, b).

It is known that the process of formation of hydrogen peroxide is an endothermic one, and the process of formation of oxygen molecule is an exothermic one. When one cubic metre of hydrogen is produced, the process of formation of hydrogen peroxide requires 22.32 x 109.00= 2432,88 kJ. Due to it, even during plasmaelectrolytic process the temperature of the solution in the anode area remains low. 
If the oxygen molecule fusion process existed, 22.32x495.00=11048.40 kJ would be released during production of one cubic metre of hydrogen in the anode area. If we subtract energy absorbed during hydrogen peroxide fusion from this value, we’ll get 11048.0-2432.88=8615.52 kJ. If we add this energy to hydrogen molecule fusion energy of 19463.00 kJ, we’ll get 28078.52 kJ. In this case, total index of energy efficacy should be as follows: 28078.52/14400=1.95. As this energy does not exist in reality, this fact confirms a hypothesis concerning the lack of the hydrogen molecule fusion process in the cathode area and the oxygen molecules in the anode area. The hydrogen molecule (Figs 123 c) and the oxygen molecule (Fig. 124, b, c) are formed prior to a release into the free state, that’s why energy of their fusion is not generated. 
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Fig. 124. Diagrams: a) transfer of electrons e1 by the ions 
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OH

 to the anode A; b) formation of hydrogen peroxide 
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; c) formation of oxygen molecule 
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 and two molecules of water d) and e)

When two electrons are transferred to the anode by two ions of hydroxyl (Fig. 124, a), a hydrogen peroxide molecule is formed (Fig. 124, b), which decomposes and forms an oxygen molecule (Fig. 124, c) and two hydrogen atoms; they are combined with the hydroxyl ions and form two water molecules (Fig. 124 d, e) If we take it into account, the chemical reaction in the anode area will be written in such a way:
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Thus, we have removed the contradictions of the existing theory of low-voltage process of water electrolysis and have worked out a new theory, which describes this process in detail and reflects reality more accurately. 
13.5. Power of Chemical Bonds of Water Molecules

      Let us consider energy content of chemical bonds of the atoms and the ions being shaped during water formation. Let us assume that we have managed to begin the formation of water molecules if free protons, electrons and oxygen atoms are available. Let us calculate quantity of energy released during the fusion of one litre of water.

We have already shown that one litre of water contains 1233.30 litres or 55.06 moles of molecular hydrogen  
[image: image415.wmf]2

H

and 609.67 litres or 27.00 moles of molecular 
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O

. 

Let us pay attention to the fact that mass of hydrogen atom 
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 is half mass of hydrogen molecule 
[image: image418.wmf]2

H

. As molecular volume of  all gases is similar and is equal to 22.4 litres, it means that one litre of water contains 111/0.045=2466.67 litres or 2466.67/22.4=110.12 moles of atomic hydrogen [109].

The analysis shows that the electron of hydrogen atom can be on the first non-exited energy level only in the case if there are no external existing factors in the form of variables of the electric fields. If external disturbance is constantly present, the electron in the atom begins  to move from one energy level  to another energy level. In this case energy of the emitted photons and the absorbed ones will correspond to interlevel transitions of the electron [109].

Now let us consider the fusion process of water molecule fusion. It begins from the formation of hydrogen atom. 
We have already shown that this process begins when the electron is on the 105th energy level. The hydrogen molecule fusion process begins when the electron in the hydrogen atom descends to the 4th energy level and emits the photon (Table 5) with energy of 12.75 eV [109].
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      When one mole of atomic hydrogen is formed, energy is released
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          At the temperature below 4500…5000(C hydrogen atoms  unite in molecules. As chemists think, energy released during this process is equal to 436 kJ per mole. When hydrogen molecule unites with oxygen atom, water molecule is formed with the release of energy of 285.8 kJ per mole. If one treats the above-mentioned values of energy being released consequently during the fusion of hydrogen atom, hydrogen molecules and water molecules, the following quantity of energy will be released [109]
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If we sum up the results being obtained, we have 175332.81 kJ per litre. It is potential energy, which can be released during the above-mentioned consequent fusion of one litre of water. Quantity of this energy is 6fold as much than energy content of one litre of gasoline (30000 kJ) [109].

Hydrogen mass produced from one litre of water is equal to 1233.3(0.09=110.00 g. Energy content of one gram of molecular hydrogen is equal to 142 kJ, and energy content of hydrogen produced from one litre of water is 142(110.00=15761.57 kJ. It is half of  energy content of one litre of gasoline.
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Fig. 125. Spectral line (light line to the left) of the second energy level of hydrogen level with the light continuos zone (to the right from the line) being photographed by E.D. Zykov from plasma of the plasma – electrolytic reactor.

One spectral line of hydrogen atom, which corresponds to the transition of the electron from the third energy level to the second one, is shown in the spectrogram (Fig. 125, to the left). Energy of the photon emitted by the electron during this transition is equal to 
[image: image425.wmf]ph

E

=(12.0.87-10.198)=1.89 eV [109].

We should note that the electrons of the atoms and the ions form on the spectrogram the distinctive bands, which correspond to the fixed energy levels. The molecules form the so called striped spectra, which are often merged into continuous light zones [61], [62]. These are unfixed energy levels. Energies corresponding to fixed energy levels of the atoms and the ions are determined with great accuracy. Energy of unfixed  energy levels formed by the electrons of the atoms connected in molecules is changed in definite ranges. In some cases it is possible to determine an average value of energy corresponding to some ranges. For example, chemists have determined that 436 kJ are released during the fusion of one mole of hydrogen molecules. Let us try to determine, at which energy levels the electrons in hydrogen atoms are arranged before they are united in a molecule. Let us calculate the energy corresponding to  chemical bonds in hydrogen molecule [109]
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As calculated per atom, it is equal to 4.53/2=2.26 eV. It is binding energy between the atoms in hydrogen molecule. It is not difficult to calculate [53] that 2.55 eV of energy are released during the transit  of the electron of hydrogen atom from the fourth energy level to the second one. If  one takes into account that the spectrum of hydrogen molecule (the light zone to the right from the bright band in Fig. 125) is formed in the zone before the second energy level, i.e. in the zone with energy, which is a bit less than energy of 2.55 eV, there is every reason to consider that prior hydrogen molecule formation the electrons of its atoms are on the fourth fixed energy levels. Binding energy of the electron with the protons is equal to 0.85 eV (Table 12).

Now let us give a variant of the calculation of energy, which is released during the fusion of one litre of water being the nearest one to reality. It corresponds to the case when the electrons of hydrogen atoms being born are kept at the fourth energy levels and then they are united into molecules. In this case during the formation of one hydrogen atom  energy of (13.598-12.748)=0.85 eV is released, or in the calculation per mole [109]
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Then the equation (433) gives this quantity of energy (82.0 x 110.12)=9029.84 kJ per litre, and the total quantity of energy is (9029.84+24006.16+15879.05)=48915.1 kJ per litre during the fusion of one litre of water. It is more than burning of one litre of gasoline (30000 kJ) or hydrogen (15879.05 kJ) produced from one litre of water.

Thus, the variant of the fusion of hydrogen molecules is the most probable at the moment when the electrons of hydrogen atoms are on the fourth energy levels. In this case during the fusion of 1 litre of water energy is released, which is (48915.1/30000=1.63) 1.63 times greater than energy produced during burning of one litre of gasoline and is (48915.1/15895.05=3.1) 3.1 times greater than energy produced during burning of hydrogen produced from one litre of water.

Thus, in order to produce additional energy it is necessary to synthesize at first hydrogen atoms, then the molecules. 
The processes of their fusion are the main sources of additional energy, but they fail to take place when common water electrolysis is in progress (as we have already shown). 
In an ideal case in order to check these calculations it is necessary to take free protons, to connect them with free electrons and to obtain atomic hydrogen and then molecular hydrogen. Then it is necessary to unite molecular hydrogen with atomic oxygen and to produce water. When energy released during the fusion process of hydrogen atoms, its molecules and water molecules is measures, it is possible to determine, which calculation method reflects reality more exactly. But it is difficult to carry out such ideal process. It is easier to find an economical way of water molecule distraction and to obtain additional energy with the help of its fusion in the above-mentioned sequence. 

         Now we see that additional energy is generated by the electrons. Where do they take it from? When we have considered the model of the electron, we have found out that it can exist in free state only in case when its electromagnetic mass is strictly determined. When it is combined with the atomic nucleus, it emits a part of energy in the form of the photons, and its electromagnetic mass is reduced. But stability of its state does not become worse, because energy taken by the photon is compensated by binding energy of the electron with the atomic nucleus. When it is separated from the atom and becomes free, it should restore its mass, which corresponds to its free state, in order to maintain its stability. Where does the electron take it from? The source is the only one - the physical environment in the form of ether. From this environment, it restores the energy (mass) being lost in the form of emitted photon. When the electron restores the constants (mass, energy, charge), it acquires stable free state. 

       When the conditions for the electron’s entry into bond are formed, it begins to emit energy in the form of the photons at once, which corresponds to binding energy. In a new stage of free state, it restores its constants (mass, charge, energy) again absorbing ether from the environment. Thus, the electron transforms energy of its environment (physical vacuum) into energy of the photons [72], [109]. 

         A question emerges: is free space available in the atom, which can serve as a source of ether absorbed by the electron in the process of restoration of its constants? The answer can be got from the geometrical parameters of the atom, and they are as follows: if the size of the atomic nucleus were equal to one mm, the size of one electron in the atom would be nearly one metre, and the size of the atoms itself would be nearly 100 metres. It means that the atoms has enough space filled with ether, which is necessary for the electron for the restoration of its constants after the bond with  an atomic nucleus or with the electron of the neighbouring atom is lost.

      It means that physical vacuum is a source of additional energy and the electron is a converter of energy of vacuum into energy of the photon [84].
As heat energy is an aggregate of the photons, the electrons convert perfect vacuum energy into heat energy.

      The given results of calculations and experiments demonstrate the possibility of  production of additional energy during water electrolysis, but for this purpose it is necessary to create the conditions for the implementation of this possibility. 

      The preliminary analysis of manifestation of additional energy in the phenomena of water cavitations shows that the source here is the same as during water electrolysis. Mechanical  of electro-dynamical destruction of water molecules leads to the further fusion of the atoms and the molecules of hydrogen and water. The electrons play here the same role as during water electrolysis. They transform energy of vacuum into energy of the photons.
13.6. Clusters and their Binding Energies

It is known that water molecules can be united with each other forming the associations called clusters. The clusters are a set of the molecules of the same name, which are  connected with each other by hydrogen bonds, as it has been considered earlier. And it is so indeed. Water molecules connect the protons of the hydrogen atom into clusters (Fig. 126).
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Fig. 126. Diagram of a cluster made of two water molecules

 Now we can call  them electron bonds, proton bonds or electron - proton bonds. The chemical formula of the cluster consisting  from 
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 of  ions of 
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 and   water molecules is put down in the following way  [48]
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If ion 
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 participates, the reaction takes place in such a way
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There are experimental data of binding energies between water molecules and ions 
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  and  
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  when their different quantity is present in a cluster (Table 45) [48].

Table 45. Values of binding energies in clusters, eV

	Value n
	0-1
	1-2
	 2-3
	3-4
	4-5
	5-6
	6-7

	H3O+ (H2O)n
	1.56
	0.97
	0.74
	0.67
	0.57
	0.51
	0.45

	OH-(H2O)n
	1.1
	0.71
	0.66
	0.62
	0.61 
	   -
	     -


For example, 5.47 eV  are consumed  for the formation of cluster  
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 when n=7.

The process of the formation of clusters is an endothermic one, i.e. during the formation of the clusters the electrons, which unite the molecules with each other, move off from the atomic nuclei in their cells.

Having the structure of water molecule (Fig. 116-119) we see other possibilities of cluster formation. There are no restrictions for the formation of proton-to-proton bonds between water molecules. The protons of the first hydrogen atoms in two water molecules uniting with each other form the association of two molecules (Fig. 126). 
Besides, the ions 
[image: image437.wmf]-

OH

 can form three proton-protonic bindings with water molecule. The protons of the second hydrogen atoms in the water molecule, the axis electrons of the ions 
[image: image438.wmf]-

OH

  and, possibly, the ring electrons of the oxygen atoms can be involved into this process. As a result, the number of the molecules in the cluster will be increased, and a structure of the cluster will become more complicated.
The protons of the second hydrogen atoms in water molecules as well as the first and, probably, the second electrons of oxygen atoms can be involved in this process. As a result, the number of molecules in the cluster will be increased.

Thus the presence of the ions of hydroxyl and hydroxonium is unnecessary for the formation of the clusters of water. Let us consider the structure of parahydrogen molecule in Figs 83, b and 123. It can be a connecting link in the cluster, and after its destruction hydrogen can be born at once not in the atomic state, but in the molecular one.
It takes place in the cavitation phenomenon. Not all variants of the cluster formation will be the endothermic ones. 

If under usual conditions water molecules are united in the associations known as clusters, binding energy between clusters moves to zero during the conversion into vaporous state, and we have the possibility to calculate binding energy between the molecules in the cluster at the temperature of 20(C. We’ll use vapour formation energy of 2595.2 kJ per kg for this purpose. Let us convert this energy into electron – volts in the calculation per molecule (Fig. 126).
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This result  is close to binding energy (0.54 eV) of the electron of the first hydrogen atom in water molecule when it is on the fifth energy level (Table 12) and proves that the proton of this atom spends the majority of magnetic line of force for the bond with the electron, and the minority is free and can be used for the bond with the proton of hydrogen atom of the neighbouring water molecule (Fig. 126). One more problem takes place here, about which we’d like to say some words.

What law controls the alternation of the  magnetic poles of the protons in atomic nuclei? The reader understands that the answer to this question can be given by a new book, and not only by one book, that’s why we give a short answer, which seems to be obvious. It is impossible that the south or north magnetic poles of all protons of the nucleus are directed to its surface or to the centre. They alternate in such a way that strength of the nucleus is increased.  They are in sequence, and strength of the nucleus is increased. It can be easily seen that the axial neutrons and protons in the nucleus of the oxygen atom (Fig. 95, a) are connected by unlike magnetic poles at different ends of the nuclei axis and leave different magnetic poles.

It leads automatically to various magnetic polarity of the protons of hydrogen atoms in water molecules, and in this case the conditions are formed for proton-to-proton bond between water molecules and for the formation of clusters in such a way. 

There is every reason to believe that one and the same proton in various nuclei of atoms can be arranged in such a way that the north magnetic pole in one nucleus will be directed to the centre of the nucleus and in other nucleus to its surface. Such arrangement of the magnetic field of the proton provides the formation of proton-to-proton bond between water molecules during the formation of clusters.

The atomic nuclei are the beginning of the formation of various magnetic poles of valence electrons on the surface of the atoms, that’s why there is every reason to believe that all atoms are divided into two classes according to this feature, these classes can be conditionally called «masculine» and «feminine».

If we imagine a cluster consisting of two water molecules, which have the forms of the balls with the diameters of 100 metres, the protons arranged on the surface of these balls and uniting them in a cluster have millimetre dimensions. The smallest, even mechanical influence will destroy this system creating the conditions for fluidity of water molecules.

If the clusters had been formed by electron - to - electron bonds, they would have had metre dimensions of the surface of one hundred metre molecules.

Now it is possible to calculate energy spent for heating of one water molecule by one degrees. It is known that 335.2 kJ of energy  is spent for heating of one litre of water from 20(C to 100(C. Calculating per molecule it will be
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It is energy value, by which binding energy of valence electrons is changed  in water molecule if it is heated from 20(C to 100(C. If we divide 0.063 eV by 80, we’ll get a value, by which binding energy of valence electrons is changed during water heating by one degree. It is equal   0.00078 eV. This energy corresponds to the photons of a  relic range, which covers a part of the infrared range and the microwave one (Table 5).

  Thus, minimal energy of the photons absorbed by the electrons of water molecules during heating corresponds to the energies of the photons of the relic range; it serves as an indirect proof that this range is a boundary of existence of  single photons [109].
Now it is possible to specify energy level number, at which the electrons of hydrogen atoms are in water molecules. For this purpose let us convert energy (286 kJ) of fusion of one mole of water in electron - volts.
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It will be 2.97/2=1.485 eV in calculation to one bond. It is near to energy of 1.51 eV of the third atomic energy level. Later using energy consumption (4 kWh) for the production of one cubic metre of hydrogen we have found out that binding energy of hydrogen atom with oxygen atom in water molecule is equal to 1.59 eV. Energy consumption for heating of water during its electrolysis is included into this value. If water is heated up to 80(C, binding energy is equal to (1.59-0.00078x60)=1.543 eV at 20(C. Good approximation of two results to energy (1.51 eV) of the third atomic energy level of hydrogen atom points out to the fact that we can trust the fusion energy values of one mole of molecular hydrogen of 436 kJ per mole and fusion energy of one mole of water molecule of 286 kJ per mole. The results being obtained show that the electron of hydrogen atom in water molecule is not on the third atomic energy level exactly (1.51 eV), but near it.

One cubic metre contains 1000 x 0.09=90 g of hydrogen. Energy content of one gram of molecular hydrogen is equal to 142 kJ.  Energy content of one cubic metre of hydrogen is 142 x 90=12780 kJ. Produced energy of 12780 kJ is equal to (12780/3600)=3.55 kWh. If one can manage to spend less energy consumption for the production of one cubic metre of hydrogen than 3.55 kJ, it will be a competitive energy carrier [109]. 

            The analysis of the model of the electron (Fig. 39) shows the possibility of the formation of the clusters of the electrons. The unlike magnetic fields of the electrons bring them together, and the like electric fields restrict this approach. Accuracy of this consequence is confirmed by the experiments [185], [186], [187], [188].

� We’d like to remind that the value equal to the product of Avogadro number N=6.022(1023 and the electron charge �EMBED Equation.3���=1.602(10-19  is Faraday constant  �EMBED Equation.3���. The value is measured in coulombs (C) per mole of the substance �EMBED Equation.3���C/mol.
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