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ON THE INTERPRETATION OF THE NATURE OF MAIN EQUATIONS OF 
MATRIX MECHANICS 
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A new approach is proposed in the work towards the solution of the problems, which 
are considered as fundamental during the process of derivation of the main equations of 
matrix mechanics. 

As it is known, in his time, after Plank saw, that based on the equation 

 
2

3
8

exp 1

v hv
hvc
kT

, (1) 

obtained by him in [1] from the joint consideration of the relations of the type  
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taking into account the possibilities of the main equations of electrodynamics of 
Maxwell and relations of the following type 
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obtained by him based on the computation, carried on the basis of possibility of 
equalities 
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a persuasive description becomes achieved of experimental data, they were further 
faced by the problem of proof of relations (2) and (3).  

For a complete and consecutive solutions of these problems, apparently, it was 
necessary to obtain the proofs of these relations based on the possibility of main 
equations of theoretical physics, for instance, such as the main equations of the Ham-
ilton-Jacobi theory 
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In these expressions: S – entropy, W – thermodynamic probability,  – energy,  
– energy quantum, u – average energy of oscillator, N – average number of oscilla-
tors  – hamiltonian, F – free energy,  – chemical potential, qi, pi – generalized 
coordinate and impulse. 

It is known, that the proof of the relations of the type (3) was obtained by Plank 
in his work [2], where he, using the possibilities of the equations of canonical Gibbs 
distribution function (7,c) together with the expression 
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related to the linear harmonic oscillator with the assumption, that the energy E in 
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Let us note, that assurance of Plank in the correctness of obtained by him proof 
of relation (9) was so high, that in the same paper [2], analyzing these new ideas and 
results, he allowed himself to make a conclusion of the following content. 

If in his earlier published paper [1], the conclusion was made that in the quantum 
theory of primary foundation is the notion about the energy quanta, then now he 
made a conclusion about the primary importance in this theory of the notion of action 
quantum. On the other hand, it is widely known fact that on Solway congress in the 
course of discussion some physicists tried to express their inagreement with these 
new conclusions of Plank. For instance, Poincare tried to express his doubts in new 
ideas of Plank by addressing participants of the congress with the question: «It may 
by imagined that atoms of matter and atoms of electricity exist, because the conser-
vation of matter and charge are present. It may also be represented that atoms of en-
ergy exist. But how to claim the existence of the conservation of action?» 

Lorentz tried to express his attitude towards new ideas of Plank, when he said 
about this the following: “The method, by which Plank introduces the constant h, is 
very noteworthy. But it must be noted, that historically the quantum of energy has the 
priority over the quantum of action. Really, Plank began by introducing for every 
oscillator particular quantum of energy, and then proposed to consider it to be pro-
portional to , in order to achieve the agreement with the Wien law”. 

But, as is known, in spite of all this, during development of foundations of quan-
tum  physics  gradually  the  main  place  was  occupied  by  new  ideas  of  Plank,  which  
recognized the fundamental role of the notion of quantum of action. Further, on the 
same path new main results were obtained of the principle of correspondence and 
also main equations of matrix mechanics 
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for the case, when the number of degrees of freedom is equal to one and 
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for the case, when the number of the degrees of freedom has the arbitrary value. 
Definitely, the Heisenberg program, proposed by him in formulation of the main 

ideas of matrix mechanics, could also be considered a successful development in 
case, when based on equations (10), (11) a satisfactory description of experimental 
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data could be achieved. But later, as it was realized, in reality this goal was not 
achieved. For instance, Dirac in his book [3], analyzing the state of affairs, existing 
in questions of interrelation of main equations of matrix mechanics and wave me-
chanics, came to conclusion, that previously made conclusion, that there is a corre-
spondence between these main equations of these branches of physics, was rather 
premature. 

As Dirac noted, early conclusions about agreement between main equations of 
these branches of physics were made based on depthless comparison. He comparing 
them under the account of expression for Hamiltonian, observed that these equations 
in reality are not equivalent. Also it is attributed to Dirac the conclusion, that from 
main equations of these branches of physics more valuable for the development of 
foundations of quantum theory of field is the equation of matrix mechanics. But 
widely known facts, show that during realization of his ideas, Dirac didn’t achieve 
particularly valuable goals. Thus, according to our views, taking into account all this, 
there is a foundation to make a following conclusion. 

Apparently, that in his time during obtaining of the main equations of matrix me-
chanics from the Hamilton equation (8), as the equations, based on which a possibil-
ity arises to correctly establish the link between observable quantities certain mis-
takes were made. For instance, there is a ground to suppose, that the nature of these 
mistake has certain link with the fact that during derivation of the main equations of 
matrix mechanics new ideas of the principle of correspondence were accepted as a 
foundation, where the main place was occupied by the notion of the quantum of ac-
tion in accordance with new conclusion of Plank, made by him in work [2] in 1911. 

It may be noted out, that the initial paths of Plank were close to the path of truth, 
when he considered that the fundamental notions in quantum physics are the notions 
of quantum of energy and quantum hypothesis and began to use the expressions (4) 
and (5).  

In order to claim that this is the case, we further paid attention to the following 
facts. 

In 1937 L.E.Gurevich published a paper [4], where he based on the applications 
of the possibility of main equations of Gibbs (7) to the description of the problems of 
adsorption equilibrium, showed, that the relation of the following type holds: 
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where Fn – free energy of the system of n particles, f – free energy, attributed to one 
particle, n  – free energy of n  adsorbed particles, between which there is no interac-
tion,  – free energy, attributed to one adsorbed particle.  

Further, taking into account that the probability of the system to have n particles 
in arbitrary state is equal  
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and in order to find the average number of adsorbed particles, if the number of parti-
cles in gas phase is given, he started by analyzing the equation 
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where n,n  – probability of presence of n particles in gas phase and  – on the sur-
face of adsorbent,  – chemical potential. 

In [4], going from (13) to  
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and keeping in mind, that the first sum is the geometric progression, in the second; 
 is the number of particles, adsorbed by one active place and may have values 0 and 

1, average (observed) number of particles in the whole system was obtained  
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Here nA and 0
An  – concentration of particles of type A in gaseous phase and on the 

surface of the solid state.  

Excluding exp
kT

 from (15) and (16), the equations of adsorption may be ob-

tained 
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where  – degree of filling of the unit of surface. 
In [4] based on the analysis of equation of the type 
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Derived  for  the  case,  when  the  object  of  research  is  the  adsorption  equilibrium  in  
case of the mixture of two ideal gases, the particles of which do not interact with 
each other, the equations of the following type are obtained 
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where A, B – degree of filling of the unit of surface by particles A and B corre-
spondingly, GA, GB – free energy of adsorption of particles of type A and B. 

As  it  is  known,  the  equation  of  adsorption  equilibrium  was  obtained  by  Leng-
muir within the frames of the possibility of molecular-kinetic theory in following 
form 
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for the case, when we deal with the adsorption of particles of type A, and in the form 
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For the case, when we deal with the competing adsorption of particles of type A and 
B. Here nA and nB – concentrations of particles of type  and ; bA and bB – adsorp-
tion constants of particles A and B. 

Comparing equations (17) and (20), and also (18),(19) and (21) and (22) it is 
possible to obtain 

 exp A A
A

fb
kT

, 

 exp B B
B

fb
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, 

where GA = fA – A and GB = fB – B – free energy of adsorption. 
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As is noted out in [4], this energy may be computed from heat measurements. 
Therefore there is a ground to interpret the nature of equations (17) the same as equa-
tions (18) and (19) obtained from the main equation of classical dynamics (8), as the 
equations, based on possibility of which the peculiarity is correctly determined of 
interrelationship between the following observed quantities, which are A, B, GA, 

GB, nA, nB, n0 and kT. 
On the other hand, based on the analysis of equation (14) for the case when the 

number of filling of cells is arbitrary, the following may be obtained 
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Excluding from (23) and (24) exp
kT

, it is possible to obtain 
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where n , 0n – concentrations of bosonic particles in volume phase and cells. 
Under equilibrium Fn and n  are equal. Therefore based on (12) we have 

 nf
n

, 

as the determination of the average energy of oscillator, according to (25), there is a 
possibility to obtain the expression 

 
1 exp 1

f
f

n kT

, (26) 

which may be accepted as a proof of the Plank relation (3). 
From our viewpoint, there is a foundation to suppose, that the derivation of this 

expression based only on the possibility of main equations of statistical mechanics of 
Gibbs (7), under this without the necessity to suppose, that the investigated object is 
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the linear harmonic oscillator, is more rigorous, than when it was performed by 
Plank, expressed in paper [2], where the equation (9) was obtained. In order to ensure 
the correctness of this one must pay attention to the following. 

Results (12), obtained on this path are strictly theoretical, can now be accepted as 
a proof of relations (4) and (5), which in his time Plank in paper [1] derived under the 
name “quantum hypothesis”. In other words, it may be observed that here the deriva-
tion of equation (25) are modernization and clarification of the main formula of sta-
tistics of Bose-Einstein, was carried out on the basis of possible new ideas. Thus, it 
may be concluded, that earlier ideas of Plank were closer to the path of truth, which 
were proposed in paper [1] in 1900, supposing, that for quantum physics the funda-
mental are the ideas about energy quanta. 

As it is known, if equation (25) is widely used in the branches of physics, where 
the peculiarity of interaction of substances with phonons, then the Langmuir equation 
(20) and (21),(22) is widely used in development of the foundations of the theory of 
double electric layer, theory of dehydrogenation, theory of kinetics of heterogeneous 
hydrogenation etc. 

In [5] and papers, published in book [6], it was shown, that during solution of 
these problems, using theoretically derived equations (17) and (18), (19), their ex-
planatory possibility is considerably widened. Therefore, in view of all this, it may be 
resumed, that in derivation of equations (17)–(19) and (25) on the basis of possibility 
of main equations of statistical mechanics of Gibbs, which are in turn obtained from 
the main equation of classical dynamics of Hamilton (8), the problems are satisfacto-
rily described, for the solution of which the main equations of matrix mechanics were 
obtained.  
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Aphonin V.V. The Concept of Time. Structure of the Electron. Hypothesis is pro-
posed, category “time” is function of more fundamental physical quantities. The equa-
tion of ideal medium with using of this notion is elaborated. Behaviors of thin vortex 
ring are investigated in order to state an analogy between electron and vortex ring. The 
results are the following.  
1. Explanation of genesis of a rest mass.  
2. Explanation of physical essence of a potential energy.  
3. Mechanical models of basic phenomena of electromagnetism are constructed. 
4. Analogue of de Broglie formula is obtained.  
5. Electrical charge formula as invariant of vortex ring’s movement is obtained.  
6. Formula for the Planck constant as an angular momentum of a vortex is obtained.  
7. Planck formula for radiation is obtained.  
8. Problem of propagation of waves in perfect medium is settled conceptually.  
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n
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1

2
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F p d d
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Presents the results of calculations in the analytical form with the help of equations 
Thomas-Fermi electron energy of a number of chemical elements. Calculation carried 
out in such a way as to take into account influence of high pressure in the earth's crust 
depending on the high density of the electrons in each atom of a chemical element. 
Comparisons are made between the results of calculation for equations of the Thomas-
Fermi (FFS), and the analogous results of calculations for different  
theories. 
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Equation. 

I. Introduction. 

To obtain the necessary information about the deep structure of the Earth, you 
need to combine a set of geological and geophysical studies with the relevant model 
with theoretical calculations. With the help of deep wells and mines geologist can 
examine only the very top, extremely thin layer of the lithosphere. Depth 9583 m, 
achieved well in Oklahoma (USA), was the largest extremely long. Well on the Kola 
peninsula for the first time broke the record: its depth exceeded 12 km 106 meters. In 
general, conventional research associated with a significantly lower depths. If we 
compare these values with the Earth medium-range, we see that even the deepest 
wells penetrated into the body of the Earth to a very small value. But how is the ge-
ologist was able to make their assumptions about the internal structure of the Earth? 
By means of special geophysical methods and tools. Seismic method is the most im-
portant of them. The crust of the earth is separated from the subsequent layers bor-
ders, where there is a sharp change of seismic velocity. The asthenosphere is located 
at depths of 120–250 km – under the continents, and at a depth of 30–60 km – under 
the  oceans.  The  power  of  the  asthenosphere  extends  to  depths  of  about  400  km.  
Seismic speed quickly descends from the border. The asthenosphere and the crust of 
the earth with the upper part of the solid mantle over the asthenosphere (lithosphere) 
is called the upper mantle. It consists of rocks of dark color, probably, peridotites and 

. This membrane extends to a depth of up to 1000 km. In this layer from a 
depth of 700 km of marked growth velocities of seismic waves. These phenomena 
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are associated with a further seal mantle material. The lower mantle extends to a 
depth of 1000 to 2920 km, within which is 5–6 layers with different elastic parame-
ters. Very sharp boundary changes of physical properties of rocks is observed on the 
border of the mantle and the external core of the Earth – to 2900 km.  

Its upper part – to the depths of the 4980 km, is 15.16% of the total volume and 
29.8% of  the  mass  of  the  Earth.  This  part  of  the  external  kernel  easily  pass  the  P- 
waves, in contrast to the S-waves. This layer, therefore, is in a liquid state. The inner 
core has a radius of 1250 km, and is approximately 0.7% of the total and 1.2% of the 
mass of the Earth. The Speed of the P-waves are equal here 11.1–11.4 km/s. But the 
fact that the S-waves travel through this layer, allows to assume, that it is the plasma 
in the solid state.   

The idea of the internal spherical structure of our planet was first raised in the 
19th century. In the beginning of the 20th century an outstanding austrian geologist 

 has proposed five areas inside the Earth depending on prevailing in these 
areas constituent elements. There were thus distinguished sial (Si + Al), sima 
(Si + Mg), chrofesima (Cr + Fe + Si +Hg), nifesima (Ni + Fe + Si + Mg) and nife 
(Ni + Fe). 

For more information about the deep structure of the Earth, geological and geo-
physical studies should be combined with model with theoretical calculations. The 
Theory of the Thomas-Fermi when the appropriate conditions can be used to find the 
equation of state of matter in the core of the Earth [1]. The core of the earth can be 
divided into three main layers: a layer of E – depth – 2920–4980 km; pressure – kzt–
3.239 Mbar; density – 5.56/sdhc–12.28 g/sm2, the layer of the F – depth – 4980–5120 
km; pressure – 3.239–published in Mbar; density – 12.28–12.317 g/sm2, the layer of 
the G – depth – 5120–6370 km; pressure – 3.278–3.657 Mbar; density – 12.317–
12.68 g/sm2, for these conditions are calculated using equations TF-theory. 

II. Analytical Thomas–Fermi. 

By analogy with the theory of metals, the electrons of an atom are considered in 
the statistical methods as a degenerate electron gas at T = 0. 

Of course, the statistical method Thomas-Fermi may not take into account all the 
details of the behavior of individual electrons, but it still plays an essential role, since 
these parts have learned to use to explain on average in very simple terms some of 
the important properties of the atom.  

In the atom, which consists of a positively charged nucleus surrounded by a 
cloud of negatively charged electrons, the cloud of electrons creates partly screen to 
the electrical charge of the nucleus. In the first approximation of the potential in the 
ionized atom, at distances greater than the dimensions of the electronic cloud, is de-
termined by the expression 

 0 ( – ) ,Z N e r  (1) 



, 2012 –2012 167 

 

where Z is the atomic number, and N is the number of electrons. For a neutral atom 
N = Z and, therefore,  = 0. 

When using TF-theory, we should take into account the three forms of interac-
tion of energy: n.e., e.e., Ta. .. 

The energy of electrostatic attraction of electrons to the nucleus. This energy is 
associated with the electronic density of 0 (the number of electrons per unit volume) 
in relation 

 3
. . 0 0 . ,n e ne d x  (2) 

where e = –e0 – elementar electron charge, and n. = Z e0/r –  is  the  potential.  The  
electrostatic energy of repulsion between the electrons associated with the electronic 
density in relation 

 

 3
. . 0 0 .( 2) ,e e ee d x  (3) 

where 1 3
. 0 0 0| |e e r r d x . 

Finally, the kinetic energy of the electrons we expect the same way as when us-
ing solid-state theory at absolute zero, the average kinetic energy of a single electron 
will be linked to the electronic density of 0 through a relation: 

 2/3
. . 0 ,a kT x  (4) 

where 

 2 2 3/2
0 00.3 (3 ) .kx e a  (4 ) 

This gives the following expression for the total kinetic energy of electrons 

 5/3 3
0 ,kT x d x  (5) 

The total energy of the electron gas is equal to 

 . . . ..n e e eE T  (6) 

The density of the electron gas must satisfy the condition (N is the number of elec-
trons) 

 3
0 .d x N  (7) 

Using the variational principle, which can be formulated as follows after taking into 
account the condition (7) 

 0 min,E e N  (8) 
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we get a relation between the total potential  = n + e and the electron density 0 

 3/2
0 0 0 02 3

1 2 ( ) ,
3

m e  (9) 

where 0 – Lagrange multiplier, which plays the role of a certain constant potential, 
can be found from the boundary conditions. The formula (9) is the main expression 
in the theory of the Thomas-Fermi.  

Substituting equation (9) in the Poisson equation 2(  – 0) = 4 e0 0, we obtain 
the differential representation of the equations of the Thomas-Fermi, which can be 
solved by numerical methods. Solving the problem with using the direct variational 
method, we can assume that the 

 3/2 3/2
0 16 ,rN r e  (10) 

where  is the variational parameter. Formula (10) – rationed on the incurrence of 
electrons: 3

0d x N . 
Therefore, the conditions (7) should be automatically satisfied. In addition, for 

the r  0 the function being used (10) in case of changing in the same time 0 
( 0  r–3/2), is finite difference solution of the equation Thomas-Fermi. In addition, 
given the expression for n. = Z e0/r, we find that the total potential satisfes the 
boundary conditions for r = r0  , when the charge density vanishes (period. 

exp( )r ). 
The variational parameter , which plays the role of a reverse effect, in the TF-

theory of the radius of an atom can be found from the condition of minimum of the 
total energy E of the atom, that is, from a state of dE/d  = 0 (the formula (8). Substi-
tuting (10) into (2), (3), (5) and last, in (6) and after the conversion, we get 

 2/3 5/3 2 2 2 2 2
0 0 0 0(9 400)(3 2) ( 2) ( 16) .E N e a Z N e N e  (11) 

The condition dE/d  = 0 gives 

 1 2/3 2/3 1
00.09 (3 2) ( 8) ,TFR N Z N a  (12) 

 2/3 2 1/3 2
0 0( 25 9) (2 3 ) ( ) ( 8) .TFE e a N Z N  (13) 

III. Tomas–Fermi Equation State. 

The Forces, responsible for the chemical combination of atoms, are of two main 
types. There is a repulsion force arising between electric charges, if the charges of 
the same sign, and the force of gravity, if interacting charges of a different sign. They 
can be described as F = q1 q2/r2, where r is the distance between the charges: q1, q2 
are the charges. For the study of the motion of electrons in the inner orbits conven-
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ient to take as the main potential of the nucleus, while the additional potential created 
by the movement of electrons in their orbits, and will use for the correction of the 
main building. When considering the electron gas have the phenomenon of screening 
(effective reduction) of the nuclear charge at the expense of screening Z e0, Sn e0, 
making the overall potential becomes equal to  

 0( ) .nZ S e r  (14) 

Screening correction Sn may depend not only on n, but also from l – distance of the 
electron from the nucleus. The amount of compensation increases with increasing n, 
as we should take into account the increasing number of electrons that create a screen 
for charge in the kernel. The electron density 0 can be found on the TF–theory, as 
was shown above, the equation it can be solved in analytical form, using the varia-
tional method Ritz. From the expression (10) it follows that 

 0( ) (1 ) .r
nS r Ne r e  (15) 

The second type of force may be called the exchange force, and it can be de-
scribed in terms of the wave of the Schrodinger equation. Time of exchange shall be 
determined as follows. If the two hydrogen atoms are separated by great distances, 
we can determine the energy of the electron (1) and compare the energy of a proton 
and an electron (2) with the energy of a proton . In these circumstances, the wave 
function, which will describe the whole system may be written as s = (1) B(2) 
where A(1) and B(2) – wave functions for the individual atoms. 

But as soon as the atoms approach each other, electronic gas clouds start getting 
mixed up, interpenetrate, a certain electron with a certain proton a necessity.general, 
and the wave function for a system becomes sys = (1) B(2) + (2) B(1). 
These two terms should be used, because no one electron cannot be treated as be-
longing to a specific kernel. Uncertain electrons can be binders for the exchange of 
protons, and the mathematical description of the process led to the introduction of the 
term of the exchange interaction 

In mineralogy and petrology structure of metals and metal ties is of less concern 
than all other types of connections, but some of the features in metals all the same 
appear in the study of their behavior in the subsoil and of the Earth. Two of the noted 
property, as a rule, connected with metals: 1) high electrical conductivity, and 2) the 
mechanical properties (plasticity, malleability, etc. etc.), appear well in the study of 
ionic and covalent compounds. In the beginning of the study of the structure of met-
als was applied to the so-called model of electron gas. It  was supposed, that the at-
oms were ionized, and cations could be packaged among the free electrons.  

Such a model will correspond to the idea of conduction, and the lack of any fixed 
aimed relations can be explained by the plasticity of metals. Further, as soon as the 
electron gas will occupy a small volume, and will be structured in a tightly packed 
atoms or ions of metals. Structure of most metals can be easily explained this dense 
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packing on the basis of a model package ions in the near realms to the nucleus of the 
atom.  

If you have triple the integral of the capacity in cubic form with the limits from 1 
to L, the components of the momentum  = k to be expressed integers n1, n2, n3, 
characterizing the energy levels, expanded from the expressions px = 2 n1 L–1, 
p  = 2 n2 L–1, pz = 2 n3 L–1. 

It should be noted that a unit interval quantum numbers ni = 1) 

 
3

3
1 2 3 3 38

Ln n n d p  (16) 

contains only one level, on which the two electrons can be located in the same orbit. 
Therefore, if there is 0 electrons per unit volume (N/ ), the maximum pulse of the 
electron at the absolute zero (T = 0), is given by the relation 

 
3

2 0
0 3 3 2 3

2 4
8 8

p
p dp  (17) 

or 

 2 3/2 1/3
0 0(3 ) .  (18) 

The number of electrons in the interval (p, p + dp): 

 
2

3
4
(2 )

p dp  or 
2

2 3 .
2
p dp  (19) 

The total energy of the electron gas is equal to 

 
0 5

4 0
0 2 3 2 3

0
.

2 10

p p
p dp

m m
 (20) 

Substituting the (18) inti (20) we get 

 
5/32

2 2/3
0 0.3 (3 ) .N

m
 (21) 

From this, it follows that 

 
5/32

2 2/30 0.2 (3 ) ,
d Np
d m

 (22) 

where p is pressure; N/  is the density of electron gas. This is the equation state of a 
free electron gas.  

We shall be inserting the total exchanging energy 
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 4/3 3 ,a aE x d x  (23) 

where 1/3 2¾ 3ax e . Then the TF-energy 0 0 aT E  (see eq. (2)–(6)) 
is equal to the sum of the potential energy, kinetic energy and the exchanging energy. 
According to the general rule: 

 
2

5/3 1/30 0 2 1 ,
4 3 2

a
k R R

k

d d xRp x
d dR x

 (24) 

where R = (R) is the electron density on the boundary; and p is pressure. 

IV. Results. 

The theoretical and experimental values of the total energy of ionization for sev-
eral elements in units of 2

0 0e a  are given in Table 1. The relative errors decrease 
with increasing Z. We used the expression (12) and the condition N = Z, the result is 

 
2

7/30

0
0.7566 ,TF e

E Z
a

 (25) 

 
2

7/30

0
0.6250 .TF

corr
e

E Z
a

 (25 ) 

Table 1. Total atomic energy in 2
0 0 .e a  

Element Z Eq (25) Eq (25`) Experimental 
N 7 70.9 58.6 54.58 
Ne 10 163.0 134.6 129.5 
Na 11 203.6 168.2 162.0 
Mg 12 249.4 206.0 200.1 
Fe 26 1515.2 1251.5 1249.0 
Hg 80 20864.3 17235.2 18130.0 

The results of calculations of the equation of state TF-theory for high-density Fe 
(Eq.24), associated with the calculations with the use of semi-empirical theories [2], 
[3], [4], presented in Table 2. 

Table 2. The effect of high pressure (Mbar) on the Fe. 

V/V0 0.7273 0.6684 0.6010 0.5963 
Experimental [ 2 ] 1.040 1.850 3.560 4.020 

Theories: [ 3 ] 1.445 2.294 3.866 4.000 
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Theories: [ 4 ] 0.982 1.444 2.201 2.270 
Eq (23) 3.330 4.210 5.590 5.720 

V. Discussion. 

In the work of the TF-theory is used to calculate the equations status of the aver-
age atom of matter, which is under high pressure. The effect of the approximate cal-
culation of probability, as it allows you to make a practical conclusion on a signifi-
cant difference between the results obtained with the use of FFS-theoretical and 
semi-empirical theories.  

However, using close approximations of the atom, can be considered as this the-
ory is acceptable to the preliminary assessments of the state of the energy of chemi-
cal elements in the conditions of their stay in the earth's crust.  

And it is obvious that having adequate data, we can obtain a similar approximate 
results with the used method Hartey–Fock. 
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DETERMINED INFINITY AS A METAPHYSICAL BASE OF SCIENCE 
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This paper is intended for philosophers and physicists. A positive definition of infin-
ity is suggested and a theorem of absolute cause of infinity is stated and proved. Abso-
lutisation of relative reality in modern science is analyzed from the point of view of the 
determined infinity theory. Metaphysical base for physics and science in general is sug-
gested. In the most general way we establish agreement between: a) scientific and reli-
gious knowledge; b) quantum mechanics and common sense; c) transportation of objects 
in classical and quantum mechanics.  

Key words: infinity, teleportation, absolutisation, determinism, causality, materiali-
zation. 

Introduction 

Why cannot science be a ground for itself? The Tarsky’s theorem states that the 
predicate of truthfulness for formalized systems cannot be expressed by the means 
which are contained in these systems and because of that it is possible to say that 
such systems are not self-sufficient. The system of knowledge called “science” is one 
of them. [1]. 

Why does the real (that is quantitative and qualitative) infinity of relation of 
measure can just be such a ground? This is because the real infinity incorporates in 
itself everything which exists, and on top of that the determined real infinity explains 
existence from the point of view of causality. 

It is also suggested to start from the idea that absolute nothingness and absolute 
emptiness do exist exclusively in people’s fantasies, which means that outside of 
these fantasies there exist infinity of motion of matter and the absolute cause of this 
motion. 

1. THEOREM OF ABSOLUTE CAUSE OF INFINITY 

An infinite set of all events – is the only set, equivalent to the most general com-
posite phenomenon including in itself all particular things which have the Absolute 
as their cause (complete or partial).  

Proof of the theorem 

Step 1. An infinite set of all events – is the only set, which incorporates all events 
in the past and in the future (Axiom).  

Step  2.  An element  of  any infinite  set  is  understood as  a  subset  –  a  composite  
phenomenon (Axiom). 
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Step 3. An infinite set of all events is understood as the most general composite 
phenomenon (MGCP) [2] . 

Step 4. Any composite phenomenon is not self-caused, which means that it is not 
the cause of itself.  

Step 5. The most general composite phenomenon, which is equivalent to the in-
finite set of all events, is also not self-caused.  

Step 6. Only a non-composite phenomenon can cause the MGCP.  
Step 7. The Absolute is a non-composite phenomenon, causing the MGCP.  
Step  8.  Since  the  Absolute  causes  the  MGCP,  which  is  an  infinite  set  of  all  

events, it also causes existence of all elements of this set. 
Step 9. The Absolute is a complete (necessary) cause of natural systems and a 

partial cause of artificial systems.  
The following part of this paper can be considered as a scientific-philosophical 

interpretation and development of the idea, imbedded in this theorem (of cause one 
should bear in mind the famous commandment: “Don’t create an idol for yourself”).  

2. THEORY OF DETERMINED INFINITY AS A LOGICAL ALTERNATIVE 
FOR ABSOLUTISATION OF ACCIDELITY AND ABSOLUTISATION OF 
THE ROLE OF PHYSICAL INTERACTIONS IN THE MICRO-WORLD 

In the context of this paper it is suggested to understand the term “absolutisation” 
as:  

1. treatment of the reality only from the point of view of some single theoretical 
reasoning without consideration of its own restrictions and competing reasonings;  

2. extension of the property of self-causing to substances which are not self-
caused.  

Appearance of the quantum mechanics faced philosophy of science with the fol-
lowing question: why is it not possible the make an arbitrarily exact description of 
dynamics of a micro-object in space and time? Unfortunately, the assumption of 
transportation of a micro-object in space within the limits of its wave package was 
not accepted by physics!  

The theory of determined infinity (TDI) has suggested its own metaphysical an-
swer to this “painful” question [3]. The formal logic of this theory is as following. 
Continuity (including metric infinity, infinity of world time, which has no beginning, 
potential infinite divisibility of space and time) is in agreement with causality, be-
cause it does not admit existence of absolute emptiness as a media which has no 
cause. The fundamental character of the micro-world indicates that its principle of 
objects transportation, implemented in continuous space, is also fundamental.  

Transportation in the micro-world takes place along a discreet trajectory by 
means of multiple quantum extra-temporal teleportation of the micro-object’s mass. 
Atemporal character of transportation of a micro-object mass between points of the 

                                                
 The term MGCP as a global phenomenon was suggested in [2]. 
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trajectory is explained by impossibility to cover the way, consisting of infinite se-
quence of segments of the infinitely divisible space. 

 
Fig 1. Diagram of a discreet trajectory of a single quantum micro-particle in the state 

of superposition (the arrow indicates the direction of its travelling in space). 

In this case the following three conditions are observed:  
1. a micro-object is ideally travelling in an ideal space (logic of the process); 
2. a micro-object does not disappear in space while travelling (demand of the en-

ergy preservation law);  
3. in accordance with the von Neuman’s theorem, hidden parameters of a micro-

object are excluded. 
 Extra-temporal teleportation of system’s state also takes place in the micro-

world.  
Every physical object being a phenomenon, the quality of its interactions is infi-

nitely diverse. These interactions of a quantum micro-object, which is in instant state 
of rest, determines its next (after the previous teleportation) coordinate. In the same 
way, the infinite diversity of interactions of an atom (for example, of radioactive ura-
nium) determines the specific moment (in the range from seconds to millennia) of its 
decay.  

However, physical interactions cannot be the cause of quantum extra-temporal 
teleportation because they take place in space-time. 

In accordance with the TDI, transportation of quantum micro-objects is accom-
plished by the Universal Non-physical Force (UNF), that is – by the Absolute.  

The TDI gives the following predictions:  
1) further experiments on quantum teleportation of mass (including experiments 

on quantum tunneling of sets of micro-objects) together with experiments on tele-
portation of states would confirm extra-temporal character of these processes;  

2) any physical theory which rejects continuity of space and/or time would face 
logically unsolvable problem of divergence.  

There is a question to be answered by the TDI: how could the extra-temporal 
character of a quantum micro-object be explained? TDI gives the following answer: 
by potential infinity of segments of a path in a continuous space. 

There is another question to be answered by the TDI: what is the process of 
quantum micro-object transportation? The TDI gives the following answer: this is a 
metaphysical, ideal, extra-temporal process. 

t = 0 
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The next question is absolutely inappropriate from the point of view of the athe-
istic paradigm, which still prevails in philosophy and science, although it has already 
exhausted its potential. 

 Here is this question: what is the logic of choice of the next coordinate after 
transportation of a micro-object and who would make this choice? The TDI gives the 
following answer: the choice of interactions, which determine the next coordinate of 
the micro-object and its life-time is made by the UNF (the Absolute) out of the infi-
nite diversity of all possible interactions of the micro-object. The logic of choice is 
the following one: this is an intelligent dynamic system. More rough influence on the 
micro-world is made by the human being – observer.  

Thus the main idea of the TDI is the idea of real existence of infinity and of the 
extra-temporal transportation where this infinity is taken into account.  

Usually the following objection is set forth against explanation of motion in the 
micro-world by extra-temporal transportation of a micro-object along a discrete tra-
jectory  under  the  influence  of  the  non-physical  force:  “You are  trying  to  explain  a  
thing, which is easy to understand (namely, transportation), by a more complicated 
thing, namely by extra-temporal teleportation of a micro-object’s mass along a dis-
crete trajectory, which is extremely tangled, and besides that you use a supernatural 
force. But an explanation, as a rule, has a more abstract character in comparison with 
the reality to be explained. It is exactly the transportation of quantum micro-object 
which is the most paradoxical thing and which needs to be explained. As for the spe-
cial force, which is responsible for the transportation and for the laws of nature, it is 
fair to say that without action of this Force the very intellect of a human being be-
comes a fruit of an evolution without reason.  

4. REAL INFINITY 

Infinity is quantitative perfection of a set and qualitative perfection of diversity.  
Determined infinity is a real quantitative-qualitative infinity, which is causally 

conditioned and connected into a single whole [4].  
Infinity unites logically such substances as continuous space, continuous time, 

transportation of a quantum micro-object and general interconnection of phenomena 
(GIP). Let us substantiate this statement.  

1. Continuous space – that is a space which is completely filled, non-limited, po-
tentially infinitely divisible and speculative, that is – ideal. The same considerations 
refer also to continuous time.  

2. Transportation of a quantum object in an ideal and potentially infinitely divisi-
ble space presumes ideal (extra-temporal) character of this process. 

3. GIP connects infinitely diverse infinite sets of phenomena. 
Thus, in all three mentioned above cases the notion of infinity plays the key role.  

                                                
 The conception of real infinity was developed by these authors [4]. 
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5. NEGATION OF INFINITY AND ABSOLUTISATION OF RELATIVITY  

Let us substantiate this statement. 
Modern physics operates with a notion of practical infinity, which means “hyper-

trophied” finiteness. It is well known that the notion of “absolute” in physics has 
different content than the notion of “absoluteness” or “absolute” in philosophy. An 
absolutely black body is a body which completely absorbs an incident flow of radia-
tion, and absolute zero of temperature is the beginning of measurement of thermody-
namic temperature.  

In philosophy the notion of “absolute” means something that exists by itself, 
having no need in external cause for its existence. 

Let us consider the main versions of absolutisation of “absolute” in science. 

5.1. Absolutisation of motion of matter and physical interactions 

The general theory of relativity, electrodynamics, quantum theory of field, and 
modern cosmology, when including physical fields (gravitational, electromagnetic, 
quantum, scalar) into the space of material substances, in a non-obvious way pre-
sumes that field is a self-caused material substance [5]. 

For example the twistor program of N.Penrose absolutises particles and physical 
interactions [6], while ether-dynamics absolutises ether [7]. 

Absolutisation of matter’s motion is revealed also in materialization and relativi-
zation of Newtonian absolute space and absolute time in the Einstein’s relativity the-
ory [8]. If one considers TDI then the presumption that transportation in micro-world 
is a result of a physical interaction, which is so obvious for ordinary people, becomes 
entirely arbitrary for a scientist.  

5.2. Absolutisation of information  

The following things could be considered as absolutisation of information: a) ab-
solutisation of ideas, laws and principles, including, for example, ideas of self-
organisation of systems in the synergy theory [9], ideas of indeterminism in quantum 
physics [10], global evolutionalism in cosmology [11], systems of connections in 
binary geometrical physics [6] and some others.  

) Absolutisation of space and time, including, for example, absolutisation of 
time in the N.A.Kozyrev causal mechanics [12], non-obvious absolutisation of space 
in the string theory [13], absolutisation of space-time in the geometrical dynamics of 
V.  Klifford  and J.  Willer  [6].  Hidden energy of  the  space  dilatation  process  is  also  
absolutised in cosmology [14].  

) absolutisation of emptiness following Democritus is revealed as a tendency to 
attribute fundamental meaning to primary fluctuations of cosmological vacuum[14], 
as well as a tendency to deny ether in the spirit of the special relativity theory.  
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5.3. Absolutisation of human mind 

Absolutisation of incredible abilities of the extraterrestrial civilizations is com-
mon to K.Tsiolkovsky and his like-minded writers of science fiction. Conviction that 
quantum reality does not exist without a human observer, shared by majority of mod-
ern physicists who adhere to various interpretations of quantum mechanics, – isn’t it 
an impressive example of absolutisation of the observant’s role in science? [15]. 

Thus, absolutisation of information and human mind denies, to a certain extent, 
the Absolute, which has philosophical or religious meaning.  

Absolutisation of finiteness in physics denies infinity, and absolutisation of mat-
ter’s motion in philosophical materialism denies metaphysical reality.  

6. THE METAPHYSICAL BASE FOR PHYSICS AND SCIENCES  

The Newton’s idea of existence of absolute space and absolute time is, in es-
sence, an entirely modern idea of existence of a metaphysical base for science.  

How did Newton understand absolute space and absolute time?  
In his mind, they mean filled space and time, which are not given to human be-

ings in physical senses, which are not influenced by physical forces, but which exist 
in the objective reality and which are not connected with a finite reference system 
[16]. 

It is obvious that, in Newton’s understanding, absolute space and absolute time 
are fundamental metaphysical substances [17].  

What does the universal interconnection of phenomena comprise? 
It comprises qualitative-infinite determinism (interconnection of states) and cau-

sality (genetic interconnection of phenomena), which are ultimately realized on infin-
ity, representing fundamental metaphysical substances and their relations.  

What does the process of transportation in the micro-world mean in conjunction 
with the TDI? 

This is a fundamental metaphysical process of transportation through the poten-
tially infinitely divisible space.  

So, space, time, transportation, interconnections and relations, understood 
in their fundamental meaning, can be considered as a metaphysical base of 
physics. 

While neither mind nor knowledge comprises the subject of interest in physics, 
and also neither biological nor social reality, there presumably should be no other 
metaphysical bases of physics at present. 

As for science in general, it would be fair to add the Absolute to the metaphysi-
cal bases mentioned above. This is because of the fact that otherwise it is quite diffi-
cult to explain the biological evolution which has human mind as its result. 

Thus, as it has been already mentioned it this paper, the real infinity unites all the 
listed above metaphysical bases for physics, and the determined real infinity includes 
the cause of the Universe into this list of bases.  
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7. CONCLUSIONS AND GENERALISATIONS  

Acceptance of the determined infinity conception as the metaphysical base for 
science will make it possible to obtain the following results:  

a) through the idea of the UNF (the Absolute) it will be possible to establish 
agreement between scientific and religious knowledge; 

b) through metabolic motion, related to the process in which some space points 
enter the system and other points leave it, it will be possible to establish agreement 
between transportations in micro- and macro-worlds [18]; 

c) through the experimentally confirmed idea of extra-temporal teleportation of 
quantum micro-object mass along a discreet trajectory it will be possible to establish 
agreement between the quantum mechanics, common sense and visual clearness 
[19] . 
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TIME AND SPACE CONVOLUTED IN MAN 

© Zubinskaya (Burimskaya) O.K., 2012 

PO “Sevzapaerogeodezia” 
Russia, St. Petersburg, e-mail:olga78-piter@yandex.ru, 

phone.: 8-911-757-26-33 

There are numerous proofs of reality of ideas voiced by N.A. Kozyrev «…one may 
find all of the World's properties in its every random drop…». And as far as every man 
is also a «droplet of the World», this truth may be numerically confirmed by the life of 
every human who has ever lived on the Earth, the one who lives now and who will be 
born and live on the Earth in the future. Exploring Space, observing the Solar system, 
people use devices created by man as the instruments of observation and research. How-
ever, it is possible to explore the Universe using the instrument being the closest to the 
researcher – the man itself. The description of algorithm and the numerical examples of 
results of such research are given in the book «Nonrandomness of human birth, life and 
death» [1]. This article presents the data, graphically illustrated and calculated by a 
computer programme, confirming that every discrete spatial-temporal moment contains 
in itself  the past,  present and future of this  moment in convoluted form, and of a man 
conforming to this moment by his natural birth. 

If the moment of the present coincides with the spatial-temporal moment of 
man's birth, then the deployment of this moment in the scale «degree-year» 100 years 
ahead towards the future, made by the programme, and the deployment 100 years 
back to the  past, made by the programme, shows that the man's past and future life 
is convoluted in the initial moment of the present. 

 
 Fig. 1. Direct histogram of A.S. Pushkin. 06.06.1799, T birth 19:07, tolerance – 

1.6 years 

Fig.1 shows a histogram with peaks and hollows, like any histogram does. 
Graphically it shows the life of A.S. Pushkin who was born at 19 hours 07 minutes in 
Moscow on 6th of June, 1799 (new style). The abscissa shows the decades of XIX 
century. The ordinate axis to the left gives the number of indicators that got formed 
in every year of that life (from zero to seven indicators). Over the peaks of the chart 
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the most important (known) events of his life are given, that proved to coincide with 
the peaks from three-four and more indicators. Every indicator includes one of 12 
fields of horizon plane+planet+angular aspect of particular resonance multiplication 
factor, accurate up to the full degree. See the details in the book [p. 11,1]. The hori-
zontal yellow line is drawn at the level of two indicators, in order to single out the 
peaks of three and more indicators demonstrably.  

All the peaks of the histogram that coincided with the important events in the life 
of that man mark the following facts of life: births and deaths of ancestors, births and 
deaths of descendants, references, rises and falls, movement in space, dangerous situ-
ations. Within 90 years of contemporary duration of human life, three periods danger-
ous for life are observed, repeating every 30 years. The commencement of such first 
period and its duration is individual with every person.  

As an illustration, at pages 20-22 of the book, such periods in the life of many 
prominent historical personalities are presented. This is a beginning and end of some 
natural cyclic process in the life of every human. The knowledge about it must give an 
opportunity to man to correct his behaviour with regard for this circumstance and thus to 
provide for the possibility not to shorten his life by minimum 30 years. The peaks of 
histograms falling onto the years of the histogram after the duel of 1837 show Push-
kin's father's death, the sister's death, the birth of grandchildren, the marriage of his 
widow, etc. The numerical content of two and below indicators of the histogram fall-
ing onto other years also bears information, but supplementary, which may be re-
garded  as  «tranquil  years».  Fig.1  shows  that  all  of  the  events  took  place  not  by  
chance, but in accordance with the in-laid potentiality at the moment 19:07 of the 
said day, month, year of the century, linked to the locality with Moscow coordinates. 
That is, it is predestined at the moment of birth that the mother's death will take place 
in 1836, and the father's death in 1848, and so on. 

 
Fig.2. Reverse histogram of A.S. Pushkin. 06.06.1799, T birth 19:07, tolerance – 1.6 

years 

The reverse histogram in Fig.2 has a vertical axis already to the right. Of all 
peaks of the reverse histogram of A.S. Pushkin, 78% peaks are dates of births and 
deaths known about the poet's ancestors, born and deceased from 1698 to 1799. The 
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aspect of all histograms does not depend on which programme made their calcula-
tion and publication: 1 March, 1996, 7 February, 2001 or 26 July, 2012 or any other 
day; in any case the look of the histograms is unchanged. All the charts-histograms 
were calculated and drawn by results of use of strict mathematical formulas, rules of 
projective geometry, and they do not have causal dependencies with the fates of all 
people mentioned here. There is an unconditional tie only by the principle of simi-
larity.  

The algorithm of calculation expounded in detail in book [1] represents a general 
scheme of spatial-temporal element (x,y,z,±t) where the past, present and future of 
this moment is in convoluted form irrespective of whether someone was born at this 
moment or not. If the time and place of birth coincide with the same in one's birth, 
then Time ±t and Space (x,y,z) are within a man being a similarity of Space. 

These histograms and many others, intended for real people and published in the 
journals «The Wheel of Time» and «Conscience and Physical Reality» from 2000, let 
us assert that Time and Space are convoluted in every person and not only in hu-
mans. If a man is a living substance, though not the only living creature on the planet, 
one should suppose that any living creature «as a droplet of the World» contains in 
itself a numerical analogue of Space and nonrandomness of its life. This nonrandom-
ness may ne presented in the form of deployed histogram similar to the already pre-
sented one. But the scale of the spread will be different. The scale of the spread – 
«degree-year» - is applied for human histograms and described in the book [1]. This 
is a first level, numerically reliable and easily controlled scale.  

We might offer to anyone to check the validity of the foregoing by example 
of his life. Such proposal was voiced in the Internet in 2010 at one of the sites of the 
Institute of Time Research under Moscow State University. Necessary calculations 
were made and published in the journal [7]. 
http://www.centr.skravchenko.ru/index.htm/blog/34  

The proposal to the participants of the web-site to get convinced of determinacy 
and inevitability of fate by example of own life was responded to by one of the par-
ticipants of the web-site «Anticipation», a former military pilot Vyacheslav L. who 
had, as we found out later, a full brother Sergey.  

The senior brother Vyacheslav presented a source of information for calculation; 
histograms  were  made,  shown  in  Fig.3  in  the  form  of  two  histograms  matches  in  
time. The upper histogram belongs to the junior brother Sergey (17.01.1955), the 
lower one – to the elder brother Vyacheslav (07.09.1952). Almost all important 
events in the two histograms are marked with peaks having three or more. All events 
being common for both brothers are encircled by green rounded rectangles. These are 
deaths of six out of seven ancestors, that is, 86 % of all ancestors whose life ended 
within the period of life of the brothers from 1952 to 2010. The superimposition of 
reverse histograms of these brothers (Fig. 4) demonstrates even more impressive pic-
ture. All nine events (births and deaths) of the common ancestors were marked with 
peaks of three-four and more indicators in the two histograms simultaneously. The 
most interesting is that even the repressions and an exile of one grandfather in 1936 
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and the arrest and exile of the other grandfather in 1938 were marked in the histo-
grams of each grandson.  

  
Fig.3. Superimposition of direct histograms of two full brothers. Upper histogram – 

Sergey, 17.01.1955, T birth 0:43, tolerance 1.7 years; lower – Vyacheslav, 
07.09.1952, T birth 0:34, tolerance 2.5 years.  

  
Fig.4. Superimposition of reverse histograms of two full brothers. Upper histogram – 

Sergey, 17.01.1955, T birth 0:43, tolerance 1.7 years; lower – Vyacheslav, 
07.09.1952, T birth 0:34, tolerance 2.5 years. 
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Fig.5. Histogram of A.I. Lebed. Born on 20.04.1950,  birth=11:46, Novocherkassk, 

perished on 28.04.2002, Krasnoyarsk Region. 

One more example demonstrating of fate and demonstration of human «freedom 
of will» may see from example of Fig.5 – life and fate of A.I. Lebed, Krasnoyarsk 
Governor, a well-known personality. The information was taken from the Internet 
which contains plenty of data about the life of General Lebed. This can be seen from 
a number of peaks on the histogram of life that ended, though prematurely, but at the 
dangerous period. Two peaks at the age of 14 and 16 are not described as his life 
events in the Internet; most probably these were the dates of death of his grandpar-
ents, which naturally escaped the notice of the biographers. All the other peaks coin-
cide with the dates of events, as shown in the Internet.  One can see once more that 
the man failed to live another 30 years, as a minimum. As is known, he insisted on 
continuation of flight in the non-flying weather and thus provoked a catastrophe for 
himself and his attendants. 

Direct and reverse histograms show, with their peaks and hollows, some internal 
energy of space-time, modelled in man as well who appeared in this space-time. This 
energy is realized through man as well, causing naturally determined cosmic reac-
tions or situations of strain or relaxation in him or through him.  

The article [2] publishes in full the reverse histograms of all five children of the 
last Russian emperor Nicholas II. They were born in different years, the time birth of 
each of them is recorded in the diary of their father, they all had ancestors. It was 
found out that the predominant number of peaks in every reverse vitogram coincide 
82-96% with the birth or death of some of their common ancestors from 1815 to 
1900.  

The presented histograms let one get convinced that the Universe already has 
everything that can occur. Invariable are the laws, cycles, rhythms that cannot be 
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changed by anyone or anything. These regularities are reflected in man, like in a 
droplet of the Universe. The charts for real people confirm the hypotheses of the as-
trophysicist N.A. Kozyrev: «...all that can happen already exists in future and con-
tinues to exist in the past. Moving along the axis of Time, we just come across the 
events in our present».  

Here we come not only to comprehension and awareness of ourselves as a part of 
the Universe, but to the subject of immeasurable Time, infinite Space that compose 
the eternal Universe adequate to the theme of God – in interpretation of all religions. 
The man feels appropriately the Universal laws of nature not only beyond himself, 
but also as their particle in himself. 

This something Superior: Time - God – Universe gives a chance to cognize and 
comprehend that something Superior, both in Nature and in Man, exists everywhere, 
in every moment and at the moment of Man's appearance of the Earth; It appears at 
an instant and in the process of human life, it leads the man and makes him act. But 
the way the Man can act, using which right granted by the Superior Time-God-
Universe – the intuition or prayers or technical aids given to him of the adopted spir-
itual-moral criteria - this is the «freedom of will», and one has own choice.  

This interpretation may seem insufficiently convincing to someone, but then we 
may refer to the works of prominent soviet scientist and philosopher Vladimir Iva-
novich Vernadsky who, without referring to numerical experiments, formulated his 
conclusions that match entirely the calculations provided here [8]: 

- time and space is life itself and the primary quality of the living Universe; 
- all the living … contains time, though it does not realize it;  
- space and time is all a unified objective reality: space-time. 
V.I. Vernadsky's ideas are further developed by a theory of multiple worlds of 

American mathematician Hugh Everett and his numerous followers [9]. This theory 
is a strict scientific cosmological discipline representing an Everett supplement to the 
Copenhagen interpretation of quantum mechanics. It has been firmly winning with 
time the status and rights of the newest and comprehensive cosmological paradigm. 
The scientific works and philosophical generalization of V.I. Vernadsky, the mathe-
matical computations of Hugh Everett and the numerical calculations (illustrations) 
for the histograms shown in this article and in the works [1 - 7] may be united with 
the following final conclusions:  

- our world is a quantum reality; 
- our world is not the only reality… there exist innumerable worlds; 
- «…every possible configuration of the Universe, that is the configuration of the 

past, present and future exists individually and eternally. We  do  not  live  in  a  sole  
Universe that moves through time. Instead of this we – or a multitude of our versions, 
slightly different – simultaneously populate a multitude of static invariable pictures 
that include everything in the Universe at every particular moment…» [9, p.177]. 

The «inevitability of human fate» and his «freedom of will» may together be 
symbolically presented in the form of cross. The horizontal constituent of the cross 
symbolizes the invariable biological determined constituent of the substance of man, 
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and the vertical constituent of the cross symbolizes his «free will», his striving to-
wards conscience, to the superior, to perfection and improvement, to good and vive 
versa to degradation, to death, destruction, to the lower instincts, to existence without 
conscience, to evil which also claims to have due right and place in the constituent 
essence of a Man. It is only in the vertical direction that there exists a possibility of 
choice and realization of the «human free will». 

The Time-God-Universe does not let us change the time of emergence and in-
tensity of events, however it obliges us to tincture these events in light or dark 
tones, giving us the «freedom of will».  

So, the urge towards the Superior is a condition for development and continua-
tion of life, meanwhile the movement downwards along the vertical constituent of the 
cross is degradation, destruction, dying, termination in a separate four-dimensional 
world.  

The invariance and metaphysicity (superphysicity) of Time (from the capital let-
ter) is originally perceived by people as something Superior, All-mighty, Omnipo-
tent, Incognizable – at the level of inner perception and sensation. It omnipresently 
turned into a religious-philosophical real feeling of God. A derivative particle of this 
Time is allotted with time (now from a lowercase letter) in the form of temporal and 
time-specific particle (as a droplet of the World) as a secondary parameter of the in-
strument of cognition. And it is only this time particle that yields to and is subject to 
measurement, limitation, acceleration, slowdown etc. Only the temporal particle has 
such qualities as biological, psychological, calendar and other time. 

Science and religion are two equal-right and equilibrium methods of cognition of 
reality (if we ignore the religious rituals distinguishing them). The numerical way of 
cognition is represented by natural and technical sciences (mathematics, physics, 
astronomy, chemistry, etc.), while the sensual way of cognition is religion, sociology, 
philosophy and other humanities and social sciences. One way of cognition, without 
involving the other, sees the reality unidimensionally, univariately and therefore in a 
biased way. 

The natural and technical sciences calculate and demonstrate the horizontal con-
stituent of the cross and determinancy of human life, while the religion and sciences 
pertaining to life existence and conscience, demonstrate through the commandments–
rules of their postulates the vital need in conscience (consciousness as a quality of 
soul) and this substantiates the direction of freedom of will as substantiation of the 
sense of life.  
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Kolonutov M. Is There Electric Field Inside a Charged Sphere? This article dis-
cusses the localization energy of the electrostatic field. The analysis is performed using 
short-range theory. The electric field is manifested in two ways. The first field can be a 
means of force interaction between charged bodies. In this case, the gradient of the Cou-
lomb potential can not be zero. Secondly, the movement of the electric field generates a 
magnetic field, regardless of the gradient. The magnetic field inside a charged sphere the 
result of the movement electric field gradient of the Coulomb potential is equal to ze-
ro. By means of the theory of elasticity shows that the electric field inside the sphere is 
in a state of hydrostatic compression and has a nonzero energy density. The energy den-
sity of the electrostatic field outside this isolated charged sphere remains zero until any 
other charge carrier is put into it. 
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Konovalov V.V. New  Interpretation  of  the  Basis  of  Einstein’s  Theory  of  
Relativity 

The basis for understanding the Special Theory of Relativity (STR) is composed of 
formula of classical invariant interval and its interpretation free of the idea of relativity 
which consists of slowing the velocity of light in moving inertial reference frames. This 
article shows that in STR, time is groundlessly identified with information about time, 
and the process of spreading of information about time is identified with the passage of 
time. As a consequence of this, conclusions concerning information about time are mis-
takenly referred to the time itself which have created the idea of time slowing. In reality, 
the passage of time doesn’t exist as a physical phenomenon. This new interpretation of 
the basis of STR permits one give to their conclusions of the physical sense which coin-
cides with classical mechanics. 
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 ( )  ds  
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 x,y,z,ct : 

 ds²=c²dt² - dx² - dy² - dz². (1) 

,  
: 

 ds²=c²dt² - dx² - dy² - dz²=c²dt'² - dx'² - dy'² - dz'², (2) 

 c – ; x,y,z,t –  
 ( ): x',y',z',t' –  

'). 
 (2) -

 [1]. 
 (2) , -

, -
. -

 (2)  c  c' < c ,  dt' 
= dt. : 

 ds²=c²dt² - dx² - dy² - dz² = c'²dt² - dx'² - dy'² - dz'², (3) 

 c – , ; c' – -
 ( ). 
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 (2)  (3) . , 
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 c²dt'² - dx'² - dy'² - dz'² = c'²dt² - dx'² - dy'² - dz'², (4) 

 (4) , : 

 c²dt'² = c'²dt². (5) 
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 cdt' = c'dt. (6) 
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 2 2 2dx dy dz . ,  dt' 
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. . dx'²=dy'²=dz'²=0,  (2): 

 ds²=c²dt² - dx² - dy² - dz² = c²dt'². (7) 

 dt',  
: 

 dt'= dt 21 , 

 =v/c; v- . 
 c'  

(5)  (7)  c²dt'² -
 c'²dt², : 

 c²dt² - dx² - dy² - dz² = c'²dt². (8) 
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 c' = c 21 . (9) 
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, . ,  
 t : 

 t=ct/c=t. 

 t': 

 t' = c't/c = t 21 . 

 t',  

 21 , ,  
 (x=vt), -

: 

 t' = t 21 = [(1– ²)t]/ 21 = 

 = [t – (v²/c²)t]/ 21 = [t – (v/c²)x]/ 21 . 

,  
 « »,  « -

». , 
 « » t',  

 ( ) ,  
 t, ,  

.  t'  
 c'<c ( ), -

 t  c.  
 ct  c't -
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 ds²=c²dt²–dx²–dy²–dz² > 0 

,  ds  « -
». 

 (1) : 

 ds²=c²dt²–dx²–dy²–dz²={c²–[(dx²+dy²+dz²)/dt²]}dt²=(c²–v²)dt². 

 ds : 

 ds=c 21 dt. (10) 
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,  A,  
 B,  ds,  

 P,  dr.  ds -
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, -
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, , , - -
. ,  
, , - -

. ; 
. 

 (§ 2) -
 « »  « ». -
 t  t'  « »,   

, -
, . 

, -
,  (2),  (3), -

,  c = const  dt'= dt 21 . ,  

 (6)  ds=c 21 dt.  (6)  

: cdt'=c 21 dt. ,  c' 

=  c 21  c=const,  
21 -

.  
.  

 ( ) -
, -

. 
 

. -

 c' = c 21 , -
,  c. -

, , -

 1/ 21 . -
, , -

,  c=const ,  .   
-

. -
. ,  

,  « »  « », -
.  « -
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§ 5.  

,  
,  « » 

, - . ? -
-

.  
. , , -

 
, .  

. .  K'  x  K,  
. , -

 v  x'  K',  
,  x' -

 x  K. -
 

: 

 x=x'+vt. 

,   
 x'  x ,  x' -

, ,  x ,  

 x  21 1 .  
-

 x: 

 x=(x'+vt)/ 21 . 

 
. -

 c= , -
 « » 

, . , 
-

.  
,  

 (c= ),  
. 
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-
; .  

 
,  
.  

-
.  

, 
-

, -
 

. 
 

,  
.  

-
 (1851 ). , -

 Ux ,  
-

 [6]: 

 Ux = (w–v/n2)+v, 

: w – , (w–v/n2) – -
, v – , n –  

. 
, ,  (w– 

–v/n2)  v , : 

 Ux=(w–2v/n2)+v, 

. ,  
[(w–v/n2)+v]  (1+(w–v/n2)v/c2) . 

, -
 (w–v/n2) -

 v  w,   
: 

 Ux=(w+v)/(1+wv/c2)  (w–v/n2)+v. 

,  ,  -
-

 (w+v) ,  (1+wv/c2) . -
,  (c+v)  (c+c),  c – ,  

,  c.  
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. 

 
 [24, 27, 28, 35, 37, 39]  

, -
,  ( , -

) .  
: 

1.  
, .  

 [34, 35, 37]  (  
 [28]) -

 
-

 ( .  
). -

. 
I.  

, ,  7–8 
. , 

 5 , ,  
*. -

 
. . 

II .  I 
. II . . II . -

 (  
 « » , , ,  (+C, 

N) ). I  II (5–7 )  – , 
-

. 
III .  (+ )  

 ( , , -
)  4.65–4.2 -

                                                
*  

 
 ( . ): 

 (  3.8  – 3.5 ),  3.0–2.7 , 
 2.4–2.2 . . 
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. III .  
, , , , 

,  
 4.2–3.8 (?)  

. III . , -
, -

, -
 3.8 – 2.0 . 

 III –  ( ). 
IV. :  (+ -

)  
,  ( -

)  IVa  2.0–1.0 , 
 IV –

,  IV  (PZ1–PZ2), -
 IV  

(PZ2–PZ3 Z1),  IV  ( Z1–
Z2) -  IV  ( Z,  

0.05 )  ( ) . 
: 

 +  +  ( ) 
+  ( ).  IV  

.  2.4–2.2  
 

2  ( -
).  

,  
 « »  « -

» :  Pl ,   Fl (+ -
)  L(+Fl, Pl?)  S(+L, 

Fl, Pl??)  I . -
 ( ) , 

 7–8  
. 

2. , -
,  

, -
, -

 « »,  
 

,  ,   
 (  5.0  1–2  

). 
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: ) , ; ) 

 (Mg, Si .) )  
-

. 
-

,  –  
: H + He  C  N O  (P–S–Cl)  CH4  NH3  (H2CO3 + 

H2SO4 + HCl)  CO  CO2  H2O  (O2 + N2). -
-
-
 

, , , -
. 

 374 °  
 ( )  « », 

 ( ) 
.  

- -
, , , 

, . 
3.  4.65 -

 (Mg, Si) « ».  
,  « » H  C (  

O),  
, .  

4–5 .%. , ,  « » -
.  – , . 

 « » , -
-

 (  
P .)  

. -
 « »  

 ( -
 T  P), -

.  – .  (1924, 1929 .) [14, . 355–356],  
 70–90-  [24, . 28, 30; 28, . 

224]. 
,  

, ,  
 

 (  



, 2012 –2012 405 

 

?) ,  (  100–300 ) -
 

,  « » ,  
,  (+ H, He, N2, S)  

 ( , ). 
, , -

:  ( )  
).  « -

» (Si, Al, Mg, Ca .)  (Fe, Mn, Cu, Ni 
. .),  –  (H, C, N, P, S)  (O, 

F, Cl) . -
, -

,  
: 

 ( )  ( )  ( )  
 ( -

 ( . :  
, -

, , -
 –  « » -

.  
 

-( , -
 

. 
 3.8–2.0  

 ( )  
, -

 (« -
» ) .  

.  400 – 500 ° ,  
, »  

 – -
 – . 

-
 

 ( ), ,  
. 

4.  3.0–2.0  
-

 (  
-

. : 
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, -
-0 , -

-1  
-2  

 
 ( )  

 ( , ,  « ») -3  
, -

,  
 

, ,  
 « »  « -

»  « ». 
5. -0–3 ( , . 
)  

,  
)  

 
.  ( , . . 

) -
 (PH2O,  PO2,  PH2, ph, T .) -

 (C,  H,  O,  N,  P   S),  -
- -0–3.  

,  « -
» [26–29, 33, 34]. 

,  
, ,  

 –  ( . ),  
.  « »  

 
-
, 
 
 

. 

 

 
 ( ): 1) , 

 
 ( )  

 (  ( - )  
,  ( ) -
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 ( , ); 2) -
 ( -  150–380 ° )  

 [57 .]; 3) ,  
 ( )  

,  [8],  
, . . ,  « »  

 –   ( .  ),   
 ( . , 1995) , , -

 ( . , 1887; [51]); 4)  
 (–60 ° )  

 P (1–10 . .)  
CH4+NH3+H2O [52]. 

, 
.  – . ,  

: )  
; )  –  «  

»; )  
 (? – .  .);  )  -

 ( ) ; ) -
:  –  –  [16]. 

 [52, . 95] ,  – -
 3.4–3.5  –  

, , -
. , , 

 H2O  ( ) . 
, 

, . .  
. . , -

 ( . – .) -
: 1. -

, , , ; 2. 
-

 « »  3. -
-

.  
, ,  

.  
, -

,  [45].  
, -

, , 
,  
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 – , –  
. 

 « »  -
 « »  « » [48], -

, ,  
 – , . -

, , -
, , , . -

, -
 [48], 

 « -
» . . ,  

. 
. , . , .  

.  [59] , , ,  
 

»» , , , 
,  H2S  

, ,  
, « »  (  – -

). 
 XIX  ( . , 1871, 1887; .  [18]; 

. , 1959; .)  
. -

, ,  – , -
, -

.  (1959) [11].  HCHO  
 – .  (2001). 

 n(CO2+H2O) 
 n(CH2O)+nC2 [8, . 379]  –  nCO+(2n+1)H2  CnH2n+2+nH2O 

, ,  ( ),  ( ) 
. -

,  
: 

 (  C60)  –   
 ( -

) –  ( ) -
 – . 

, , ,  
, ,  

. , CH4, NH3,  H2,   
, ,  – -

-
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 – , -
-1 – 3.  – -

,  ,  ,  ,  -
. 

,  1950–
70 .,  XXI -

:  
, -

 [53].  ,  ,  -
, ? 

 ( : ) -
 ( ) .  [54]  0.5  

 4.0  3.5 . -
, , -

, -
. 

 
 –  ( . .  [49])  

-2  -3 -
 –  

 « » (>1000 ° ) ,  Ni 
 Fe,  

.  (374 – 100 °  
) -  (N, NaNO3, KNO3, P, 

P2O5, PO4
3– .) . 

.  [51, c. 203] ,  
, -

 ( ),  
, , «  

». .  
,   « »,  

. 
.  

.  (  
. . . ),  – , -

. 
 [42]  «  ( ), -

 ( )  (C–N) -
»,  

,  –  C5H6N2O2,  
C5H5N5,  C5H5N5O,  C4H5N3O  C4H4N2O2, ) 

 
. 



410 . 

 ( ),  [43, c. 4],  
: 1.  N2, 

 (  C–H–N), ; 2. 
 T -

, , C5H3+2.5N2=C5H3N5, 
C5H5+2.5N2=C5H5N5 .; 3. ,  

, C5H3N5+H2O=C5H5N5O ( ) . . 

 
 

, , 
 ( -

)  ( ) 
,  ( ) -

, , -
 ( -

). 
: -

, -
 (C,  H,  O,  N,  P   S)25,  20 
;  (  

);  
 (  C, N, H . - -
)   (  –   –  

 – ); ;  (  
); , - .,  

, ,  
, , , , , 

-
,  

-
, , . 

 
, ,  « » (Fe, Pt, 

Au .) , , -
, , e -

, , -
. 

                                                
25  (  70%)  18% , 10%  

 0.5%  ( . .  [43]). ,  
:  65.0%,  17.9%,  10%,  

3.0%,  1.4%,  1.0%,  1.7%. 
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 ( ) -
-
 

-
 « » ( -0),  

 « » 
 « » – -1), , -

 ( -
 « » – -2) , , -

 ( -3 -
) . , -

-
,  ( -

, , ), -
.  -3, -1  -2, -

, , ,  
, -

, -
 (AR2 – PR1)  40–80 ° . 

-
-0 – 3  

 –  [39, .], -
:  -0  1400–1000 °  (C, H, O, N, P  

S)  (1000–600 ° )  « » -
 600–400 °  (OH–, , CO, CO2, CH4, NH3, HCN, HCHO,  

)  ( -
 – )  

-1  400–200 °  ( , , , ; 
; , , ) -2  

 200–80 °  ( , , -
) -3  200–40 °  ( , -

, , , , , , 
, , ). 

 [8], 
,  

 ( ),  
 

-
, , -

-0–3. 
.  ( )  

 
-
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, -
 –  (  – , .), -

. . [10]. 
-
-
 

.  
-0–3 . -

 ( ) -
 ( -  

) -
, , , -

 ( ) -
 ( )  « » 

 
. 

 –  
,  « »  

 ( , ,  [28, 39].  
, -

,  ( , -
),  G–L–S, . . 

,  [40] 
»,  «  

»,  –  « -
»  « ». -

, ,  
 (1–3 )  ( . – . .) -

 40–80 .  [40], -
: ) -

 ( , , ) ) -
,  

.  [28, 39, 40],  
, -

 ( ) –  
. -

-
, , . .  

-3 . -
. 

, -
 [27, 28, 39 .]: 1. -

,  1.5–2 , ,  
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-0–3  (  100–
150); 2.  

-
 2.5–2.0 ; 3.  

 « » 
 ( ), -

 
; 4.  

-0–3 ( , , 
,  

, . ),  
 « ». , -

 
, ) -

 Homo  Sapiens.  ,   
, ,  

-  
 (?) . , 

, ,  
, : , , -

, ,  ( ; 5. -
-0–3 -

, , , -
,  

-
, ,  

, , .  
,  ( -

) , , , -
, , -

 « ». 
,  (  

400 ° )  (ph 6)  « »  
. -

 2000- , -
 ( ). 

 (  90 ° ),  (ph 9–
11), ,  

 50–60  
 H2, CH4  H2S  .   1   

 – ,  
,  [9]. 
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,  ( ) 
 (  – , 

., ,  – ) -
, , ,  

 « » ,  ( ), 
 

, -
-

. , -
. -

, -
. 

 (± ) -
3 , 

 
. , -

 
-

 « » ( , , ) -
.  –  «  

, , »  ( -
,  ,  ,  ,   ( -

) . 
-,  -  ,  ,   

-0–3.  
,  «  

» ( ).  
.  

,  
. 

 ( , , , -
)  3.1–1.9  

 ( , ,  
, , .). ,  (  

)  
(2.1–2.0 ) -

, ,  300–
350 ° .  

 L- . -
,  

 [60].  
, , -
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, , -
,  [31, 34, 36, 38]. 

 
 (3.5–3.0 ) -

 ( ,  [28], -
) -
 6 , , 

. -
 ( , ) -

-
 ( -1) , , -

. 
 

-3 ( , , -
), ,  

, :  ( , -
),  (  – ), -

. [50 .]. 
 Pt-Cr-V-Ni  

-1), -
,  ( ) – 

. 
-

)-
 [61] -

 – . 
 –  

 35  [44] -
 ( , , N-

, ). -
 T  100 ° .  

.  – -
, , , -

-2. 
-

, .  1936 .  
 T,  70 °C [11, 

. 651], . , . . , .  
.  T  
:  90–100,  100–160 , ,  200–

400 °C  (  70–80-  XX ) 
 « » – 

, -
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,  
», ,  

, , « », 
.  « -

», -
,  

-3  
, ,  

 
. 

 « »  
-
 

 « » .  
 T  100 °C  – -

, , , , . 
,  

,  
3H2+CO=CH4+H2O, 5H2+2CO=C2H6+2H2O, -

. 
 C–H  

, ,  H3PO4 -
 ( , ) -

 ( -
, , ,  C5H10O4,  C5H10O5, -

, ). 
-
-

, ,  «  
» ,  

. 
-

 « » , 
, -

, -
:  

 ( , -
,  )   

 ( , , , , )  
 « », -

 – -
. 
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 « », 
,  ( -0–3) -

 
, , 

, , , , ,  
,  ( -

)  
 (AR2–PR1)- , 

-
. 

 
 

-
, , ,  « » ( -

) , , 
. -

. 
 « -

», ,  ( -
 « »)  (  

). 
  

,  
. -

 –  .   –  -
,  – 

. 
 , ,  

 [SiO3]2–)  ( -
,  

[(Si,Al)4O11]6–) , -
. ,  

, -
 –  (OH)– , . , 

 –  
 « », -

, -
. 

, -
 – . « -

. ... -
, . ...  
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. ... 
. ... -

» [55, . 562].  
– ,  

.  
 SiO2 nH2O. , -

-
, , -

. -
, . 

 –  
[SiO4]4– , ,  Si(OH)4 –  

 H8O4 ( . )  CH4. 
 ( ?!) , ,  

 
:  ( -

), , ,  
n[SiO4]4– (  n=1–3, 6) -, -  ( , .) 
–  [SiO3] 2– ( )  [Si4O11] 6– ( -

) –  [Si2O5] 2– ( ) –  [SiO2]  
, , ) -

 (  OH–)  
O/Si (4 – 3  2.75 – 2.5 – 2). -

-
.  

 [28 .] -
 ( .  

.  (1955) .  (1961). 
 ( -

-
, « », 

,  
. -

 
: 

, , , -
. 

 , -
,  [51] -

: 1)  
; 2)  

 (  
-
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 « » -
); 3) -

 ( -
)  (  

 [22, 25, 27, 28]); 4)  
, , -

 
 (3.8–1.6 )  

 – ,  (  
), -

 (  
)  T  374 °C (  T )  T . 

 –  C5H5N5  C5H5ON5  365 °C; 5)  
 ( -

-  [19]  
. – .)  0.335 ,  

 0.340 
, .  (1978) [51]. 

 1991 . 
. . , -

 –  « »,  
, ,  

 
 – -

. 
 -

, :  
?  1959 . . : «  

 ( , , . – .), -
, -

, – -
» [11, . 88]. 

. ,  
 – ,  

 –  
 

.  
-0–3 -

. 
 

.  
, . .  

,  «  ( -
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?  .  –  .)  ,  .  ....   
,  – -

» [21, . 28]. 
,  

-(  ( )  
 [28, 31, 34, 36, 38] -

. -
-

, -
-0–3 ( ):  

-0 ( -
-0) -1  

-
 

) -
-1  (  « » 

) 
-2 ( -

 
,  

)  « -
» -3, ,  

-
 (±N2, S, He) « », , ,  

. 
, , , 

-3 ,  
 ( ) -

-
-

, .  
,  

-
 « »  

, « »,  (  « -
»).  ( ) -

, , ,  
. 
 « »  « -

» ( ) -0–3 -
 « » . 
 ( , , -

.),  (  
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20–30%)  ( , )  
 (MZ–KZ)  

,  
. 

-
-

:  ( ,  
.)  ( , ) -

 ( , )  (C–H–
O...)  (+ )  ( -

 …  ( ). 
-3 –

 ( ,  
.)  

 Fe, Mn, Au, Cu, U  
, , -3. 

, : «  –  
?» : ,  

) ,  
, , ,  

–  ( )  ( ) .  
: « »  

, , . .  
. : « », , -

. , .  
.  

. : « » , , -
, » [15, . 6]. ,  

 
:  

,  ,  -
 ( ) -

, ,  ( ) . 
-

 ,  » -
. 

.  [20]  [25]  
-
 

 H  O:  « » H+ 
) –  H0 –  H2 –  

 (OH)– –   H2O  .  .  .   
,  
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, -
, ,  

 [27, 28]  
,  ( ) , 

,  ( ) , ,  
 ( . 

 « » , -
- , , -

, -
, -

 (  0.6–1.0 )  
 7–8 .  

-
, ,  (OH)–  H2O, -

-
. 

 « »  
-

 (  0.26 3 1.1–2.1 3 , ,  
).  (  

)  
 ( -

)  2H2O, 3H2O, 4H2O. 
, -

 ( , ) :  (C–
CO–CO2–CO3

2–...; C–CHn–CnH2n–CnH2(n+1)...),  (N–N2–NO2–NO3
2–...; N–NH–

NH2–NH3...),  (P–P2O5–PO4
3–)  (S–S2–SO2–SO3–SO4

2–...; H2S–
H2SO4...),  

 « », -
. 

 H8O4  – -
 « -

» [19, . 224]. , , « -
»  H32O16,  ,  « »  

, , H8O4  4H2O, H32O16  
4H8O4. , -

.  (1990; [19]), -
 H2O, , -

. -
 H8O4  ( -

) . 
,  Si(OH)4, 

,  H4SiO4  
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(630–650 ° ) ,  
-

, -
–

. 
,  

,  
 

 ( , , , 
, . .). 

 H8O4 (0.33 , . , 1990)  
»  (0.34 )  

 4(H8O4)   
 

, , )  (  
40 ° )  « »  

 4H2O.  
 [19]. 

.  [19, . 66], , ,  « -
. ... -

 200–250 ° . ... -
. ... . ..., . ..., 

, . ... . ... . ...  
, .». , -

-
-0–3,  ( ) -

. 
 [39] -, -, .  [19]  

 « » (400–600 ° ) -
 

 [4]. 
, , 

.  2000-  [2–4]. , -
 ( )  « -

»,  [3, . 381], -
,  

 H–O . 
 (H2O)20, (H2O)24 . -

, -
 0.3–0.6 . -

 (H2O)60 60. -
 ( )  ( -

)   (CH4,  H2S).  
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 H, C, O, N  

P (  N- , )  
, ,  N-

 
 

-
 [5, 6]. 
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 – , -

-
; 2.  « »  

, , , , , -
, .  

 ( -3  
),  

-
, -

; 3. -
, , 

, « », : , -
 ( -, -, -, . .) -
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-

 « »  (?) 
 ( ) ,  « » . -
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, , - . -
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[46, 47],  

» .  
 

.  ( -
)  « », ,  

. 
-

, H–C–O–N - -
 

 ( -
) , « », -

 « -
»  T  600–400 °  

-
-  T 400–250 ° -

 (±C, N, P, S)  
 T 250–100 °C  « » - -

 T<100 °C, -
, . -

-
.  « »  

. 
 [19],  « » -

 « »   (  1  )  -
 

».  [ , . 218–219] ,  
 « ». -

. -
 « -

». .  
, , « » -

 [23]  « » 
. -

 ( 374 °C)  
. 

-
 – . « »  

-
 N- -

.  
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» , 
 –  

 [19]. 
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),  

. 
 0.005  

 9m. , -
. -

, -
 (rr) , -

 rrRA(J) =23.8 s  rrDEC(J) = 3.5 . 
: , , , -

. 

Lipovka A.A.1, Lipovka N.M.2 Radio emission from a group of starts in Puppis con-
stellation. Identification of radio sources with associated optical analogues (stars) in 
Puppis constellation on area of one square degree has been completed. 

Nine radio sources stronger than 0.005 Jy were identified with nine stars brighter 
than 9m. Actual presence of radio refraction in previously detected interstellar medium is 
confirmed. Investigated area is located close to Galaxy plane in space with abundance of 
gas and dust, which facilitates considerable radio refraction in interstellar medium, 
which on investigated sky area is rrRA(J) =23.8 s and rrDEC(J) = 3.5 . 

Key words: radio sources, stars, optical identifications,radio refraction in ISM. 
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1 ( . 1) 1 ( . 2) 
 5  2, 4, 5, 8, 9 

 9 m. -
 dRA = –2.96S ± 1.64S, dDEC = –210.7  ± 22.48  

 3, 6, 7  
dRA = + 26.7S ± 6.4S dDEC = –4.5  ± 28.6 .  

 
.  

 1300 mas -
 (  2,  4,  5,  8,  9)   100 mas  
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 1.  [17]. 

 RA(J) DEC(J) ePos Rmag 
1 2 

h  m  s 
3 

 °    
4 

mas 
5 

 m 
1 07 34 34.792  -27 00 44.16 16 5.728 
2 07 34 55.147 -27 13 58.48 45 9.102 
3 07 35 33.575 -26 37 42.70 1306 6.586 
4 07 35 35.374 -27 19 00.983 11 8.263  
5 07 36 48.598 -27 17 37.27 49 7.860 
6 07 37 03.508 -26 48 58.79 1307 6.508 
7 07 37 04.746 -27 25 17.64 1305 6.798 
8 07 37 45.494 -27 16 58.69 28 8.428 
9 07 37 52.893 -27 14 02.61 90 8.333 
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 2.  [14, 16],  
 1400  (  2, 3)  ( -

 5, 6). 

 RA(J) DEC(J)  RA(J) DEC(J) 
1 2 

h  m  s 
3 

 °   
4 

 
5 

h m  s 
6 

 °   
1 07 34 37.471 -26 58 31.91 0.0437 07 34 34.5 -27 02 02.0 
2 07 34 51.312 -27 10 25.41 0.0054 07 34 48.4 -27 14 20.0 
3 07 35 25.627 -26 36 20.65 0.1522 07 35 52.3 -26 36 15.6 
4 07 35 39.380 -27 16 55.07 0.0178 07 35 36.9 -27 20 15.0 
5 07 36 54.513 -27 13 42.49 0.0079 07 36 51.6 -27 17 13.2 
6 07 36 32.895 -26 49 37.19 0.0098 07 36 59.5 -26 49 32.6 
7 07 36 27.898 -27 25 27.01 0.0089 07 36 54.6 -27 25 23.1 
8 07 37 50.84 -27 12 12.23 0.0476 07 37 47.9 -27 15 42.0 
9 07 38 02.523 -27 10 42.39 0.0071 07 37 59.0 -27 14 03.0 
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