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Abstract. This paper analyzes the methods for determining the 
characteristics of a single spatial electromagnetic field; considerations 
combine all–electric, magnetic, and electromagnetic fields into a single 
electromagnetic theory of a spatial field. On the basis of the concept of a 
single field of force spatial interaction of material bodies, it is analytically 
established that in a physical vacuum only waves of its polarization 
actually exist, transporting in the space of a vacuum sphere its excitation 
energy, which when force interacting with a certain physical characteristic 
(electrical, magnetic or gravitational) material body, creates a dynamic 
response of the parameters of this body, which is recorded in the 
experiment as a real flow of energy with responsible of the physical nature. 
 
Keywords: Electric, gravitational, magnetic, unified spatial 
electromagnetic field wave equations. 

1 Introduction 

Contradictions and paradoxes in the theory began to be considered as only strange and 
harmless exceptions in the harmonious theory [1]. Mathematics of the theory played a 
significant role. The consequence of excessive mathematics of this theory turned the 
electromagnetic theory from the physical to the mathematical. The theory of motion in 
time, the energy of rotation is in many ways similar to Einstein's theory of relativity.  
In fact, this theory of relativity has a dual character. The first is the peak of human 
knowledge; the second is the theory of movement in time. In this case, it is not necessary to 
know this theory, since the theory of motion in time allows you to look at the theory of 
relativity from the new side and makes it simple and clear [2]. 

The theory of movement in time is an effective tool for the knowledge of nature.  
The theory of motion is inextricably linked with the gravitational field.  
The non–explosive part of electrodynamics and gravity leads to the creation of a single 
spatial field, which Einstein dreamed of. 

The aim of the study is to combine all the fields: Electric, magnetic, electromagnetic 
into a single electromagnetic theory of the spatial field. With the single spatial 
electromagnetic field support, such phenomena as the production of fine materials that 
cannot be obtained by any separators, and if possible, only with a large amount of 
electricity, are easily explained. 
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Recently, researcher pay more attentionin nanomaterials and nanotechnologies field, 
working with objects those dimensions are commensurate with the correlation radius of a 
physical phenomenon (the mean free path of electrons, photons, the coherence length in a 
superconductor, the dimensions of a magnetic domain of a conductor or nucleus solid 
phase) [3]. 

Based on the concept of a single field of force spatial interaction of material bodies, 
only waves of its polarization really exist in a physical vacuum, transporting its excitation 
energy in the vacuum medium space analytically and unambiguously. 
When it interacting with a force, has a certain physical characteristic (electrical, magnetic, 
gravitational) of the material body, creates a dynamic response of the parameters of this 
body, which is recorded in the experiment as a real flow energy of the corresponding 
physical nature [4]. 

The paradoxes of electrodynamics and the ways of the solution, as well as attempts to 
bring some electrodynamics positions to a single electromagnetic spatial field, are indicated 
[4, 5]. 

2 Material and methods 

2.1 Parameter description  

Analytical expressions describing different in physical nature electric, magnetic and 
gravitational forces are identical [6]. 
The formula of gravitational interaction: 
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Formula (2) is presented in the form: 
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2.2 The parameter theory  

      Based on Formulas (7, 8, 10) represent the equations of a single spatial electromagnetic 
interaction. These equations indicate the force interaction of material bodies. 

The electromagnetic field is characterized by four–vectors   
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       Therefore, when calculating, it suffices to determine only two vectors.  

Usually determined from 
−
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H   the Maxwell equation. 
 

t
EEHrot



+=
−

−−

0
, (13) 

t
HErot



−=
−

−

0
. (14)                                   

For the uniqueness of definition
−
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Therefore, the divergence must also be known
−
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H . By the Gauss theorem in the 
differential Formula(7−10): 
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The main property of the magnetic field is its solenoidality:  
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By equation (17) can be determined: 
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Hdiv . (18) 

At the interface of two media values if  , ,  vary in jumps; therefore,  
a discontinuity of the field vector continuity will take place on the interface, and the 
boundary conditions obtained for constant fields of time remain valid for the instantaneous 
values of the projections of the electromagnetic field vectors.    
It is possible to show the basis of the primary basic laws of electromagnetism–Coulomb's 
law of the interaction of fixed electric point charges: 
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and the law of conservation of electric charge: 
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,  (20) 
a chain of consecutive physical and mathematical arguments can be used to construct a 
system of Maxwell's electrodynamics’ equations. 

The functionality of the Coulomb's law consists in the fact that it describes the power 
interaction of stationary charged material bodies spaced apart in space. 
The consequence of this interaction is tension: 
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This is the Gauss theorem. If there is an external charge, it does not mean that there is 

no electric field, since the charges are positive and negative, and the indicated field can be 
generated by neutral electric sources (electric dipoles). The property of the electric field 
distinguishes it from the field of Newton, in which the source of the field is gravitational 
masses, having only one sign – positive [11]. 

In the system of electrodynamics differential equations, the Gauss theorem in 
differential form describes the result of the electric polarization of the medium, where with 
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      This is the law of total current: Electrical conduction and displacement currents 
generate an eddy magnetic field, the strength lines of which intensity vectors span the lines 
of these currents. 
       In the field of implementation of moving charges and time–varying electric fields     
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Herefore, equation (17) describes not only the vortex properties ( )rH
−

 but its potential 

version with no field sources ( ) 0=
−

rHrot .These equations are the result of medium 
polarization. 

The electromagnetic field is not a field in the form adequate for this concept.  
There is a dynamic interaction between electric and magnetic fields. Such interaction can 
only be dynamic, a change in one is accompanied by a change in the other. Rotating, for 
example, two circles in two mutually perpendicular directions and a sinusoid itself, it turns 
out, hence two types of tension – statistical, according to the expanding sphere and 
dynamic, according to harmonic oscillation. 

The common gravitational, electric, magnetic fields and electromagnetic waves is the 
environment in which they form and propagate. The Spatio–temporal environment, 
manifesting physical properties, behaves like any other elastic medium; it does not manifest 
itself as it does until it is affected. When it is affected, it responds adequately – it forms the 
fields of the corresponding intensity, there by fulfilling the role of the working medium for 
transmitting the impact [13]. 

Based on the concept of a unified field of force spatial interaction of material bodies 
[14], it was analytically established that in a physical vacuum only waves of its polarization 
actually exist and transfer its excitation energy in the space of a vacuum sphere, which, 
when interacting with a force, has a certain physical characteristic (electrical, magnetic) or 
gravitational) material body creates a dynamic response of the parameters of this body, 
which is recorded in the experiment as a real flow of energy corresponding physical nature. 
Based on the definition, the force field represents a region of space, at each point of which 
the corresponding force interactions are determined. 

3 Finite element analysis 
There are four types of fundamental interactions, and, consequently, four types of force 
fields: Gravitational, weak interactions, electromagnetic fields of strong (nuclear) 
interactions. 
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       The combination of gravitational, electric, magnetic, electromagnetic fields is a single 
spatial field. From the side of a single spatial field, a force acts [13-14]: 
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These equations are nothing but the differential equations of the polarization field of the 
physical vacuum. 
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  where  
wA - the vector potential of the force field of vacuum polarization from the point 

of view of the field vector flux by induction,  00
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components: 

0
1

2

2

2
=




−

−
−

t
E

с
E

pol

w ,    
0

1
2

2

2 =



−
t
A

с
A

w

w

w

, (31)                                                                                     
 

where          
s

мcCw
8

00

103
1

===


. 
These equations represent the equations of a single spatial field. 

4 Conclusion 
Based on the analysis of the physical characteristics of the forces of spatial interaction, the 
objectivity of the existence in nature of a single field of force interaction of bodies in the 
physical vacuum space due to the polarization of the vacuum medium in the presence of 
matter in it has been established. 

It has been established that polarization waves transporting the energy of its excitation 
in the space of the vacuum sphere, which, when interacting with a certain physical 
characteristic (electrical magnetic or gravitational) of a material body, creates a dynamic 
response of the parameters of this body as a real energy flow. A method of representing a 
single spatial field with a complete system of differential and wave equations is shown. 
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  where  
wA - the vector potential of the force field of vacuum polarization from the point 

of view of the field vector flux by induction,  00

1


=wC

- the speed of propagation of 
waves of polarization of the physical vacuum. Wave equations for polarization field 
components: 
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where          
s

мcCw
8

00
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1

===
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. 
These equations represent the equations of a single spatial field. 

4 Conclusion 
Based on the analysis of the physical characteristics of the forces of spatial interaction, the 
objectivity of the existence in nature of a single field of force interaction of bodies in the 
physical vacuum space due to the polarization of the vacuum medium in the presence of 
matter in it has been established. 

It has been established that polarization waves transporting the energy of its excitation 
in the space of the vacuum sphere, which, when interacting with a certain physical 
characteristic (electrical magnetic or gravitational) of a material body, creates a dynamic 
response of the parameters of this body as a real energy flow. A method of representing a 
single spatial field with a complete system of differential and wave equations is shown. 
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