
 
Copyright © Vladimir Nikolayevich Sukhanov. This is an open access article distributed under the Creative Commons Attribution License, 

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Physical Research, 12 (2) (2024) 74-89 
 

International Journal of Physical Research 
 

Website: www.sciencepubco.com/index.php/IJPR 

 

Research paper 
 

 

 

 

Equivalence of magnetic flux and energy 
 

Vladimir Nikolayevich Sukhanov 1, 2 * 

 
1 ResearchGate: https://www.researchgate.net/profile/Vladimir-Sukhanov-2 
2 c/o 366 Westgate Road, Newcastle upon Tyne, NE4 6NX, United Kingdom 

*Corresponding author E-mail: inventcreat@yahoo.com 

 

 

Abstract 
 

Magnetic flux and energy equivalence is the principle that everything that has magnetic flux has an equivalent amount of energy, and vice 

versa. 

The main methods used: transformation of natural units, algebra, analogy. 

The equivalence of magnetic flux and energy, despite its widespread use in describing the principles of physics, has not yet been formulated. 

This paper presents the formula for this equivalence. This is done based on known measurement systems, parameters and principles of 

physics. 

Five examples (Stoney units, Planck units, standard gravitational parameter, Lorentz force, and Ampere force) of the algebraic representa-

tion of this principle show its universality. Five examples should justify the universality of the new principle and its use in physics and 

astrophysics. 

Using the equivalence of magnetic flux and energy, new physical units of mass and magnetic flux are proposed, each of which is suitable 

for measuring both mass and magnetic flux. Natural values of electric current and voltage, linear density of electric capacitance and in-

ductance, linear density of magnetic flux, linear density of electric charge, as well as natural units of electric voltage and current, electrical 

resistance, magnetic flux, electrical capacitance and inductance are also described. 

The article presents the Einstein field equation (additional magnetic stress–energy–momentum tensor) and a standard astrophysical param-

eter for refining the orbits of celestial bodies. 
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1. Introduction 

The article presents the first five historical examples based on the proposed equivalence. This equivalence can be found in the principles 

of electromagnetism, considering these principles in extreme values: the speed of light, the Planck force, in natural units of measurement. 

These principles are averaged as axioms. Based on the axiomatic method, a conclusion is made about the presence of this equivalence in 

nature.  

The perspective on the use of this equivalence is given: eight examples from different areas of physics: 

1) Two universal units of measurement of mass and magnetic flux. 

2) Magnetic flux in Stoney units and in Planck units. 

3) Standard magnetic parameter for celestial bodies. 

4) Standard astrophysical parameter for celestial bodies. 

5) Analogue of the Schwarzschild radius for a celestial body with magnetic flux. 

6) Refinement of the Einstein field equation. 

7) The equivalence of physical quantities is shown. 

8) Our ideas about the natural values of physical quantities have been expanded. 

1.1. History 

The first description of a physical principle that pointed to the equivalence of magnetic field and energy was made by Faraday in 1831, 

when he described electromagnetic induction. Faraday's law described the EMF of a transformer, which is created by an electric force due 

to a changing magnetic field. James Clerk Maxwell drew attention to this principle in 1861. [1] 

In 1881, Joseph John Thomson (1856 – 1940) introduced the concept of electromagnetic mass and presented this mass as part of the inertial 

mass of a magnetized body. This was a pointer to the equivalence of magnetic flux and mass (energy). [2] 

Stoney in 1881 and Planck in 1899, 1900 in their natural units once again laid the foundation for the proposed equivalence. [3] [4] 

Ampere's law was described in 1886. [5] [6] 

In 1895, the Lorentz force was defined, which is also based on the proposed equivalence. The Lorentz force was described in 1910. [7] [8] 

http://creativecommons.org/licenses/by/3.0/
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The unity of the nature of mass (energy) and magnetic flux was formulated in 2003. [9]  

2. Methods 

To record the proposed equivalence, natural units of measurement are used: Stoney units and Planck units, as well as the standard gravita-

tional parameter, Lorentz force, Ampere force (after their algebraic processing). 

If we write down the equivalence of magnetic flux and energy in each of these systems of units and of formulas for describing these laws, 

then we will receive confirmation of the proposed principle. 

The laws of attraction of masses, electric charges and magnetic fluxes among themselves are an analogy of these principles and the joint 

recording of the formulas of these principles serves as confirmation of the proposed principle. 

An axiomatic method according to which the connection between the equivalence of magnetic flux and energy with known physical prin-

ciples, proves the existence of this principle in nature.  

2.1. First step 

Maxwell's second equation is based on Faraday's law of electromagnetic induction, namely, electromotive force (EMF) 𝑈 equal to the rate 

of change of magnetic flux Ф : [1]  

 

𝑈 = 
dФ

d𝑇
                                                                                                                                                                                                            (1) 

 

Hence the amount of energy 𝐸. for unit values 𝑈. , 𝐼. , 𝑇. and Ф. of equal to one: 

 

𝐸. = 𝑈. 𝐼. 𝑇. = Ф. 𝐼.                                                                                                                                                                                         (2) 

 

If a unit value of electric current 𝐼. does not change in magnitude and direction when flowing in a conductor, but only appears or disappears, 

then this current strength 𝐼. is the equivalence coefficient  𝑘𝑒ф  between Ф and 𝐸 .  

 

𝐸=Ф𝑘фе                                                                                                                                                                                                      (3.0) 

 

Here 𝑘фе is equivalence constant of magnetic flux and energy. And vice versa:  

 

𝑘фе  = 𝐼.                                                                                                                                                                                                           (3) 

 

And vice versa:  

 

Ф =𝐸 
1

𝑘фе
                                                                                                                                                                                                         (4) 

 

For the equivalence of magnetic flux Ф and energy 𝐸 , the variables are Ф and 𝐸 (3). 

If we take as a coefficient not 𝐼. , but Ф. , which does not change in magnitude and direction, but only appears by the value of one unit of 

measurement, then we obtain the equivalence of current 𝐼 and energy 𝐸 : 

 

𝐸 = 𝐼Ф.                                                                                                                                                                                                           (5) 

 

And vice versa, the equivalence of energy 𝐸 and electric current 𝐼 : 
 

𝐼 = 𝐸 
1

Ф.
                                                                                                                                                                                                          (6) 

 

Here 
1

Ф.
=𝑘𝑒𝑖   is equivalence constant of energy 𝐸 and electric current 𝐼 .  

3. Examples of equivalence formulas 

Five well-known fundamental examples of this equivalence in physics are given, which are among the first in the history of physics, and 

which are easy to understand. 

3.1. Natural units 

If we write the equivalence of magnetic flux and energy in natural units: Stoney units [3] and Planck units [4], we will receive confirmation 

of this principle.  

3.2. Stoney units 

Stoney units represent the following units of measurement: mass 𝑚𝑠 , energy 𝐸𝑠 , length 𝐿𝑠 , electric charge 𝑄𝑠 and time 𝑇𝑠 : [3] 

 

Stoney mass is 𝑚s =√
𝑘𝑒 𝑒2

𝐺
 ,  

Stoney energy is 𝐸s = 𝑚s𝑐2 , 
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Stoney time is 𝑇s =√
𝐺𝑘𝑒 𝑒2

𝑐6
 , 

 

Stoney length is 𝐿s =√
𝐺𝑘𝑒 𝑒2

𝑐4
 ,  

 

Stoney electric charge is 𝑄𝑠 = 𝑒 

Here 𝑘𝑒  is the Coulomb constant, 𝑒 is the charge on the electron, 𝑐 is the speed of light in vacuum, and 𝐺  is the gravitational constant,  

Hence the Stoney electric current  𝐼𝑠 :  

 

𝐼𝑠 = 
𝑄𝑠

𝑇𝑠
 =√

𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                               (7.0) 

 

From the formulas (2) and (3): 

 

𝐸𝑠 = Ф𝑠 𝐼𝑠                                                                                                                                                                                                       (7) 

 

Or 

 

𝐸𝑠 = Ф𝑠√
𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                                  (8) 

 

This is the magnetic flux equivalence formula Ф𝑠 and energy 𝐸 .  

Here √
𝑐6

𝐺𝑘𝑒
 =𝑘фе  is equivalence constant of magnetic flux and energy in Stoney units. In this case, the Stoney electric current 𝐼𝑠 is physical 

constant  𝑘фе (3):  

 

𝑘фе = 𝐼𝑠                                                                                                                                                                                                         (9) 

 

This is the first example presented here of calculating the proposed equivalence. 

Based on this, we write down the magnetic flux Ф in Stoney units Ф𝑠 :  
 

Ф𝑠  = 
𝐸𝑠

𝐼𝑠
 =√

𝑘𝑒 𝑒2

𝐺
𝑐2√

 𝐺𝑘𝑒

𝑐6  = 
𝑘𝑒 𝑒

𝑐
                                                                                                                                                                      (10) 

 

So  

 

Ф𝑠  = 
𝑘𝑒 𝑒

𝑐
                                                                                                                                                                                                    (10.1) 

 

Recording the magnetic flux Ф𝑠 in Stoney units increases the capabilities of the Stone measurement system.  

3.2. Planck units 

Planck units are the following units: mass 𝑚𝑝 , energy 𝐸𝑝 , length 𝐿𝑝 , electric charge 𝑄𝑝 and time 𝑇𝑝 : [4] 

 

𝑇𝑝 =√
ħ𝐺

𝑐5   is Planck time,  

 

𝑚𝑝 =√
ħ𝑐

𝐺
  is Planck mass,  

 

𝐸𝑝 = 𝑚𝑝𝑐2 is Planck energy,  

 

𝐿p =√
ħ𝐺

𝑐3   is Planck length, 

 

Qp =√
ħ𝑐

𝑘𝑒
  is Planck electric charge. [10, formula (11.0)] 

Here ħ is reduced Planck constant.  

Hence the Planck electric current 𝐼𝑝 : 

 

𝐼𝑝 = 
𝑄𝑝

𝑇𝑝
 =√

𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                               (11) 

 

From here  

 

𝐸𝑝  = 𝑚𝑝 𝑐2 = 𝑐2√
ħ𝑐

𝐺
 = Ф𝑝√

𝑐6

𝐺𝑘𝑒
                                                                                                                                                                   (12) 
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Determining the Planck magnetic flux Ф𝑝 : 

 

Ф𝑝=√
ħ𝑘𝑒

𝑐
                                                                                                                                                                                                      (13) 

 

Magnetic flux Ф𝑝 in Planck units increases the capabilities of this measurement system. From here, from the formulas (11), (13) and (12): 

 

𝐸𝑝 = Ф𝑝  𝐼𝑝                                                                                                                                                                                                  (14) 

 

This corresponds to formulas (2), (3), (7), (8) and (13). It should be noted that  

 

𝐼𝑝 = 𝐼𝑠 = 𝑘фе = √
𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                  (15) 

 

This is the second example of calculating the proposed equivalence. Based on formulas (10.1) and (13), it should be noted that  

 

Ф𝑝

𝐿𝑝
 = 

Ф𝑠

𝐿𝑠
 = Ф𝐿=√

𝑘𝑒 𝑐2

𝐺
                                                                                                                                                                                    (16) 

 

And  

 

dim Ф𝐿= MLT−2I−1                                                                                                                                                                                    (17) 

 

Here dim Ф𝐿 is unit of measurement of linear magnetic flux density.  

From formulas (12), (15) and (16) we can express the Planck force 𝐹𝑝 :  

 

𝐹𝑝  = Ф𝐿𝑘фе                                                                                                                                                                                                 (18) 

 

Here Planck force 𝐹𝑝 is equal to the product of linear magnetic flux density Ф𝐿 and Planck electric current 𝐼𝑝 (𝑘фе).  

3.3. Standard parameter 

An additional standard gravitational parameter µ𝑚 is known for the conditions of equality of interacting masses [10, formula (9)]:  

 

µ𝑚 = 𝑀√𝐺                                                                                                                                                                                                   (19) 

 

Here √𝐺=𝑘 is Gaussian gravitational constant. [11] 

This parameter was obtained by appropriate (equality of interacting masses) consideration of Newton’s law. [12]  

Namely [10, formula (8)]: 

 

𝐹𝐺 = 𝐺
𝑀2

𝑅2                                                                                                                                                                                                   (19.1) 

 

By analogy with formula (19.1), for two magnetic fluxes Ф (equal in magnitude), we consider Newton’s law [13, formulas (7.0 – 9)]:  

 

𝐹Ф = 𝑘ф 
Ф2

𝑅2                                                                                                                                                                                                 (19.2) 

 

We will get an additional standard magnetic parameter µф :  

 

µф = Ф√𝑘ф                                                                                                                                                                                                  (20) 

 

Here 𝑘ф is the constant that can be called the magnetic interaction constant. If in formulas (19.1) and (19.2) 

 

𝐹𝐺 = 𝐹Ф                                                                                                                                                                                                        (21) 

 

Then based on (19) – (21) we obtain the equivalence of additional standard parameters: gravitational and magnetic: 

 

𝑀√𝐺 = Ф√𝑘ф                                                                                                                                                                                              (22) 

 

Hence the equivalence of magnetic flux Ф and mass 𝑀 :  
 

𝑀 = Ф√
𝑘ф

𝐺
                                                                                                                                                                                                   (23) 

 

And the equivalence of magnetic flux Ф and energy 𝐸 : 

𝑀𝑐2 = 𝐸 = 𝑐2Ф√
𝑘ф

𝐺
 = Ф𝑘ф𝑒                                                                                                                                                                      (24) 
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Here 𝑘ф𝑒  is equivalence constant of magnetic flux and energy: 

 

𝑘ф𝑒  =𝑐2√
𝑘ф

𝐺
 =√

𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                    (24.1) 

 

This corresponds to the formulas (7.0), (11) and (15). This is the third way to calculate the equivalence of magnetic flux and energy (mass) 

proposed here. From here and from formulas (11), (15) and (24.1) we determine 𝑘ф :  

 

𝑘ф  = 
𝑐2

𝑘𝑒
 = 

4𝜋

µ𝑜
                                                                                                                                                                                             (24.2) 

 

Dimensionality of magnetic interaction constant 𝑘ф :  

 

dim 𝑘ф= M−1 L−1 T2 I2                                                                                                                                                                           (24.3) 

3.4. Determination of the equivalence of magnetic flux and energy for the Lorentz force 

The second part of the Lorentz force formula 𝐹𝐿 : [7] [8] 

 

𝐹𝐿 = 𝑞𝑉𝐵                                                                                                                                                                                                     (25) 

 

Here 𝑉 is speed of movement of electric charge 𝑞 in a magnetic 𝐵 .  
Magnetic flux Ф is equal to the product of a unit of magnetic field 𝐵 and area 𝑆 . 
In Stoney units: 

 

Ф𝑠 = 𝐵𝑠 𝑆𝑠                                                                                                                                                                                                   (26) 

 

Here 𝑆𝑠=𝐿𝑠
2

 : 

 

𝑆𝑠 = 
𝐺𝑘𝑒 𝑒2 

𝑐4
                                                                                                                                                                                                    (27) 

 

From formulas (10.1), (26) and (27):  

 

𝐵𝑠 = 
𝑘𝑒 𝑒

𝑐

𝑐4

𝐺𝑘𝑒 𝑒2 
                                                                                                                                                                                             (28) 

 

Or  

 

𝐵𝑠  = 
𝑐3

𝐺𝑒 
                                                                                                                                                                                                         (29) 

 

Stoney magnetic field 𝐵𝑠 will expand Stoney units. From formulas (25) and (29): 

 

𝐹𝐿𝑠  = 𝑒𝑐 
𝑐3

𝐺𝑒 
                                                                                                                                                                                                 (30) 

 

Or  

 

𝐹𝐿𝑠 = 
𝑐4

𝐺 
 = 𝐹𝑝(𝑠)                                                                                                                                                                                            (31) 

 

Here 𝐹𝑝(𝑠) is Planck force (Stoney force). From formulas (25), (30) and (31): 

 

𝐸𝐿𝑠 = 𝐿𝑠 𝑒𝑐 
𝑐3

𝐺𝑒 
                                                                                                                                                                                             (32) 

 

Or  

 

𝐸𝐿𝑠 = 𝐹𝐿𝑠 𝐿𝑠 = 
𝑐4

𝐺 
√

𝐺𝑘𝑒 𝑒2

𝑐4  = 𝑐2√
𝑘𝑒 𝑒2

𝐺
                                                                                                                                                           (33) 

 

This corresponds to formulas (8) and (10).  

If we take into account the formula of magnetic flux Ф𝑠 (10.1) and electric current 𝐼𝑠 (7.0), then we will receive confirmation of the formula 

of the proposed principle (7), (8) and (9):  

 

𝐸𝐿𝑠 = 𝐼𝑠 Ф𝑠 =√
𝑐6

𝐺𝑘𝑒
 
𝑘𝑒 𝑒

𝑐
 = 𝑐2√

𝑘𝑒 𝑒2

𝐺
                                                                                                                                                               (34) 

 

Or  
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𝐸𝐿𝑠 = 𝑘ф𝑒Ф𝑠                                                                                                                                                                                                 (35) 

 

The same from formula (25) in Planck units: 

 

𝐹𝐿𝑝 = 𝑞𝑝 𝑉𝑝 𝐵𝑝 = 
𝑞𝑝 𝑉𝑝 Ф𝑝 

𝑆𝑝 
                                                                                                                                                                            (36) 

 

Or 

 

𝐹𝐿𝑝 =√
ħ𝑐

𝑘𝑒
 c√

ħ𝑘𝑒

𝑐
 

𝑐3

ħ𝐺
 = 

𝑐4

𝐺
                                                                                                                                                                                (37) 

 

Or by analogy with the formula (33): 

 

𝐸𝐿𝑝  =  𝐹𝐿𝑝 𝐿𝑝  = 𝐼𝑝 Ф𝑝                                                                                                                                                                            (37.1) 

 

Or taking into account formula (13) for Ф𝑝 :  

 

𝐸𝐿𝑝 =√
𝑐6

𝐺𝑘𝑒
√

ħ𝑘𝑒

𝑐
 = 𝑐2√

𝑐ħ

𝐺
                                                                                                                                                                          (37.2) 

 

Or  

 

𝐸𝐿𝑝 = 𝑘ф𝑒Ф𝑝                                                                                                                                                                                             (37.3) 

 

Formulas (35) and (37.3) confirm for the fourth time the equivalence of magnetic flux and energy.  

3.5. Similarly for the ampere force 

For a wire of length 𝐿 , through which an electric current 𝐼 flows, and which is placed in a magnetic field, each of the moving charges 𝑞, 

creating this electric current, experiences an Ampere force: [5] [6] 

 

𝐹𝐴 = 
µ𝑜 𝐼1 𝐼2 𝐿

4 𝜋 𝑅
                                                                                                                                                                                               (37.4) 

 

Or for all represented quantities equal to one: 

 

𝐹𝐴= 
 𝐼2 𝐿

4 𝜋 𝜀𝑜 𝑐2 𝐿
                                                                                                                                                                                             (37.5) 

 

And also in natural units:  

• In Stoney units:  

 

𝐹𝐴𝑠= 
𝑘𝑒 𝐼𝑠

2

𝑐2                                                                                                                                                                                                       (38) 

 

• In Planck units:  

 

𝐹𝐴𝑝 = 
𝑘𝑒 𝐼𝑝

2 

𝑐2 
                                                                                                                                                                                                           (39) 

 

In both cases, taking into account that 𝐼𝑝 = 𝐼𝑠 , from formula (15) we obtain the Planck force 𝐹𝑝 :  

 

𝐹𝑝 = 
𝑘𝑒

𝑐2 

𝑐6

𝐺𝑘𝑒
 = 

𝑐4

𝐺
                                                                                                                                                                                             (40) 

 

Doing the same for Ampere energy 𝐸𝐴 : 
 

𝐸𝐴 = 𝐹𝐴 𝐿                                                                                                                                                                                                     (41) 

 

We will get: 

• In Stoney units:  

 

𝐸𝐴𝑠= 
𝑘𝑒 𝐿𝑠 𝐼𝑠

2

𝑐2                                                                                                                                                                                                    (42) 

 

Or according to the formula (10.1): 

 

𝐸𝐴𝑠= 
𝑘𝑒

𝑐2 
√

𝑐6

𝐺𝑘𝑒
√

𝑐6

𝐺𝑘𝑒

√
𝐺𝑘𝑒 𝑒2

𝑐4  =√
𝑐6

𝐺𝑘𝑒

√𝑘𝑒
2 𝑒2

𝑐2  = 𝑘Ф𝑒Ф𝑠                                                                                                                                       (43) 

The same from the formula (41)  

• in Planck units:  



80 International Journal of Physical Research 

 
 

𝐸𝐴𝑝= 
𝑘𝑒 𝐿𝑝 𝐼𝑝

2

𝑐2
                                                                                                                                                                                                  (44) 

 

Or according to the formula (13): 

 

𝐸𝐴𝑝= 
𝑘𝑒

𝑐2 
√

𝑐6

𝐺𝑘𝑒
√

𝑐6

𝐺𝑘𝑒
√

ħ𝐺

𝑐3  =√
𝑐6

𝐺𝑘𝑒
√

𝑘𝑒
2 𝑐6

𝑐4𝐺𝑘𝑒

ħ𝐺

𝑐3  =√
𝑐6

𝐺𝑘𝑒
√

ħ𝑘𝑒 

𝑐
 = 𝑘Ф𝑒Ф𝑝                                                                                                                  (45) 

 

This, together with formula (43), confirms the proposed equivalence for the fifth time.  

4. Prospects 

The proposed equivalence will expand our understanding of the physics of nature. 

4.1. Measurements 

Taking into account the properties of the medium: 𝐺  and 𝑘𝑒 , we have the opportunity to measure the electric charge 𝑄 (Coulomb) in units 

of mass 𝑀 (kg) [13, formula (13)]:  

 

𝑄 = 𝑀√
𝐺

𝑘𝑒
                                                                                                                                                                                                    (46) 

 

And vice versa, measure mass 𝑀 (kg) in units of electric charge 𝑄 (Coulomb):  

 

𝑀 = 𝑄 √
𝑘𝑒

𝐺
                                                                                                                                                                                                   (47) 

 

Equivalence of additional standard parameters [13, formula (24)]: 

 

𝑀√𝐺 = 𝑄√𝑘𝑒 = Щ                                                                                                                                                                                   (48.0) 

 

Here Щ is universal unit of measurement for 𝑀 and 𝑄 . 

We supplement formula (48.0) with magnetic additional standard parameters: gravitational and magnetic, formula (22), we get:  

 

𝑀√𝐺 = 𝑄√𝑘𝑒 = Ф√𝑘ф = Ч                                                                                                                                                                        (48) 

 

Here Ч – universal unit of measurement for 𝑀, 𝑄 and Ф .  This makes it possible to measure magnetic flux Ф (Wb) and electric charge 𝑄 

(Coulomb) in units of mass 𝑀 (kg):  

 

𝑀 = Ф√
𝑘ф

𝐺
 = 𝑄√

𝑘𝑒

𝐺
                                                                                                                                                                                      (49) 

 

Or 

 

𝑀= 
Ч

√𝐺
                                                                                                                                                                                                           (50) 

 

Formulas (49) and (50) are already known for Щ and for 𝑄 [13, formula (25)]. We can also measure the electric charge 𝑄 (Coulomb) and 

mass 𝑀 (kg) in units of magnetic flux Ф (Wb): 

 

Ф = 𝑄√
𝑘𝑒

𝑘ф
 =𝑀√

𝐺

𝑘ф
                                                                                                                                                                                       (51) 

 

Or 

 

Ф = 
Ч

𝑘ф
                                                                                                                                                                                                           (52) 

 

Given the formula (24.2): 

 

Ф = 𝑄
𝑘𝑒

𝑐
                                                                                                                                                                                                   (52.1) 

 

And 

 

𝑄 = 
Ч

√𝑘𝑒
                                                                                                                                                                                                      (52.2) 

 

Such possibilities, formulas (46) − (52), indicate (and these formulas are based on) the equivalence of physical quantities: mass 𝑀 , electric 

charge 𝑄 and magnetic flux Ф :  
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𝑀 − 𝑄 − Ф − Equivalence                                                                                                                                                                          (53) 

 

4.2. Standard astrophysical parameter  

Formula (48) indicates the equivalence of the standard gravitational parameter 𝜇 = 𝑀𝐺 and standard: electric 𝜇𝑄=𝑄√𝐺𝑘𝑒  and magnetic 

flux 𝜇Ф = Ф√𝐺𝑘ф parameters:  

 

𝑀𝐺 = 𝑄√𝐺𝑘𝑒= Ф√𝐺𝑘ф                                                                                                                                                                              (54) 

 

Formula (54) defines the standard astrophysical parameter 𝜇𝑀+𝑄+Ф , which is a continuation to the formula 𝜇𝑀+𝑄 [13, formula (31)]: 

 

𝜇𝑀+𝑄+Ф = 𝜇𝑀+𝑄+ 𝜇Ф = 𝜇 + 𝜇𝑄 + 𝜇Ф = 𝑀𝐺 + 𝑄√𝐺𝑘𝑒  + Ф√𝐺𝑘ф                                                                                                             (55) 

 

 which is a continuation to the formula − formula µ𝑀+𝑄  for 𝜇 𝑎𝑛𝑑 𝜇𝑄 [13, formula (30)]. 

4.3. Analogy with Schwarzschild radius 

The Schwarzschild radius [14] [15] is known: 𝑟𝑠  = 
2𝐺𝑀

𝑐2
 

Based on the equivalences of electric charge 𝑄 [13], magnetic flux Ф and mass 𝑀 (53) and (54), we present the Schwarzschild radius 

𝑟Ф (for mass 𝑀) in the form of a similar radius 𝑟Ф for magnetic flux Ф :  
 

𝑟Ф = 
2Ф√𝐺𝑘ф

𝑐2                                                                                                                                                                                                   (56) 

 

Resulting Radius 𝑟𝑠∑ :  

 

𝑟𝑠∑ = 𝑟𝑠 + 𝑟𝑄 + 𝑟Ф                                                                                                                                                                                        (57) 

 

Here 𝑟𝑄 is Schwarzschild radius for electric charge 𝑄 [13]. 

In determining the conditions under which a celestial body collapses into a gravitational singularity, magnetic and electrical additions to 

the Schwarzschild radius will provide increased precision in the theory of gravity and general relativity. 

4.4. Analogues of the energy-momentum tensor and the Einstein field equation 

Einstein field equation [16] for local scale:  

 

𝐺µ𝜈 = 
𝜅𝑔 𝐺

𝑐4  𝑇µ𝜈                                                                                                                                                                                               (58) 

 

Here 𝑇µ𝜈 – energy-momentum tensor (gravitational energy-momentum tensor), 𝜅𝑔=8𝜋 . 

Tensor 𝑇µ𝜈  and magnetic energy–momentum tensor 𝑇µФ𝜈  – equivalence:  

 

𝑇µ𝜈 = 
𝑘ф

𝐺
 𝑇µФ𝜈                                                                                                                                                                                                 (59) 

 

Or  

 

𝑇µ𝜈  – 𝑇µФ𝜈  – Equivalence                                                                                                                                                                             (60) 

 

Here 𝑇µФ𝜈  – for the case when a magnetic flux is created around a celestial body from Ф →∞ (or this Ф is significantly greater in magnitude 

than the magnetic flux of the other celestial bodies surrounding this Ф , so much so that they can be neglected).  

For the case when the field is created by a cluster of identical celestial bodies or a homogeneous nebula: 

 

𝑇µ𝜈 – 𝑇µф𝜈 – Equivalence                                                                                                                                                                             (61) 

 

Here 𝑇µф𝜈 – magnetic energy–momentum tensor for a homogeneous medium. 

 

𝑇µ𝜈 =√
𝑘ф

𝐺
 𝑇µф𝜈                                                                                                                                                                                              (62) 

 

Then Einstein’s equation (41.0) for the magnetic flux will take two forms:  

1) Around the celestial body: 

 

𝐺µ𝜈Ф
= 

𝜅𝑔 𝑘ф

 𝑐4  𝑇µФ𝜈                                                                                                                                                                                           (63) 

2) And for a homogeneous medium:  
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𝐺µ𝜈ф
= 

𝜅𝑔 √𝐺𝑘ф

𝑐4  𝑇µф𝜈                                                                                                                                                                                      (64) 

 

The addition of the magnetic component to Einstein’s equation will allow us to expand our understanding of the gravitational field equation 

and more fully present the description of curved space-time by adding a magnetic flux component to this equation.  

5. Equivalence of physical quantities 

Equivalence of magnetic flux and energy is the principle that everything that has magnetic flux Ф has an equivalent amount of energy 

𝐸 (8), (14), (24), (37.3) and (45):  

 

𝐸 = Ф𝑐2√
𝑘ф

𝐺
 = Ф𝑘ф𝑒                                                                                                                                                                                    (65) 

 

And vice versa:  

 

Ф = 
𝐸

𝑐2 √
𝐺

𝑘ф
 = 

𝐸

𝑘ф𝑒
                                                                                                                                                                                           (66) 

 

Or  

 

𝐸 — Ф  Equivalence                                                                                                                                                                                 (66.1) 

 

And vice versa:  

 

Ф — 𝐸  Equivalence                                                                                                                                                                                 (66.2) 

 

Taking into account the equivalences time–space–mass–energy [10, formulas (53) and (54)] as well as the equivalence of electric charge 

and energy [13, formulas (52) and (53)], we can construct a sequence of equivalences:  

 

Ф– 𝐸– 𝑇– 𝐿– 𝑚– 𝑄 — Equivalence                                                                                                                                                              (67) 

 

Or  

 

𝑐2Ф√
𝑘ф

𝐺
 =𝐸 = 

𝑇𝑐5

𝐺
 = 

𝐿𝑐4

𝐺
 = 𝑚𝑐2 = 𝑐2𝑄√

𝑘𝑒

𝐺
                                                                                                                                                    (68) 

 

Or  

 

Ф√
𝑘ф

𝐺
 = 

𝑇𝑐3

𝐺
 = 

𝐿𝑐2

𝐺
 = 𝑚 = 𝑄√

𝑘𝑒

𝐺
                                                                                                                                                                    (69) 

 

This extended equivalence indicates that the system of natural units of Stoney and Planck (7), (8) and (14) were created on the basis of the 

equivalence of physical quantities (67) – (69), as well as the equivalence of physical constants [13 , formulas (16) – (20)]. 

Now this dependence is just a confirmation of equivalences in physics, which is another confirmation of the proposed equivalence (equiv-

alence of magnetic flux and energy).  

From formulas (68) and (69) it follows that magnetic flux and space are equivalence:  

 

𝐿 = 
Ф

𝑐2 √𝐺𝑘ф                                                                                                                                                                                                 (70) 

 

Or  

 

𝐿 = Фµ𝑜 √𝐺ɛ𝑜                                                                                                                                                                                            (71) 

 

A space in a gravitational field 𝐺 with vacuum magnetic permeability µ𝑜 and dielectric constant ɛ𝑜 is equivalent to magnetic flux Ф . In 

this case, the equivalence coefficient (µ𝑜√𝐺ɛ𝑜) is directly proportional to the space 𝐿 and inversely proportional to the magnetic flux Ф .  

The proposed magnetic flux–energy equivalence is a consequence of space being in a gravitational field and in a medium with magnetic 

and electrical properties.  

From formulas (68) and (69) it also follows that magnetic flux and time are equivalent: 

 

𝑇 = 
Ф

𝑐3 √𝐺𝑘ф                                                                                                                                                                                                 (72) 

 

And also from formulas (68) and (69) it follows that magnetic flux and electric charge are equivalent: 

 

𝑄 = Ф√
𝑘ф

𝑘𝑒
 = Ф 

𝑐

𝑘𝑒
 = Ф 

𝑘Ф

𝑐
                                                                                                                                                                            (73) 

By analogy with the equivalence of mass and energy, the proposed equivalences can also open up our understanding of the excess (defect) 

of magnetic flux, electric charge and space–time. 
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6. Natural values of physical quantities 

Equivalence coefficients of physical quantities are fundamental constants (natural values of physical quantities). 

The list of these natural values (constants), both known and discussed in this article: 

1) Speed of light is 𝑐 . [16] 

2) Planck force is 𝐹𝑝 .  

3) Electric current is 𝐼𝑜 , both Planck and Stoney is 𝐼𝑝 = 𝐼𝑠 = 𝐼𝑜  , formulas (7.0) and (11): 

 

𝐼𝑜  =√
𝑐6

𝐺𝑘𝑒
                                                                                                                                                                                                       (74) 

 

4) Linear magnetic flux density is Ф𝐿 , formula (16):  

 

Ф𝐿=√
𝑘𝑒 𝑐2

𝐺
                                                                                                                                                                                                    (75) 

 

5) For the equivalence of space, time and energy [10, formula (54)], when reducing (dividing) both parts of the formula by the space 

value  𝐿 ,  both in Planck and Stoney units, on the right side of the formula we have the product of the equivalence coefficient of 

space, time and energy 𝑘𝐿𝑒= 
𝑐4

𝐺
 and by the linear space density 𝐿𝐿 equal to unity, while the product of both coefficients on the right 

side of the equation is equal to the Planck force:  

 

𝐹𝑝  = 𝐿𝐿× 
𝑐4

𝐺
                                                                                                                                                                                                 (76) 

 

Here  

 

𝐿𝐿= 
𝐿𝑠

𝐿𝑠
 = 

𝐿𝑝

𝐿𝑝
 =1                                                                                                                                                                                            (76.1) 

 

Namely 

 

𝐿𝐿= 1                                                                                                                                                                                                         (76.2) 

 

6) For the equivalence of mass and energy 𝐸 = 𝑚𝑐2 [16], when dividing both sides of the formula by the space value  𝐿 ,  both in 

Planck and Stoney units, on the right side of the formula we have the product of the coefficient of mass and energy equivalence 𝑐2 

by the linear mass density 𝑀𝐿= 
𝑀

𝐿
 , while the product of both of these coefficients on the right side of the equation is equal to the 

Planck force:  

 

𝐹𝑝  = 𝑀𝐿× 𝑐2                                                                                                                                                                                               (77) 

 

Here  

 

𝑀𝐿= 
𝑚𝑠

𝐿𝑠
 = 

𝑚𝑝

𝐿𝑝
 = 

𝑐2

𝐺
                                                                                                                                                                                      (77.1) 

 

Namely 

 

𝑀𝐿= 
𝑐2

𝐺
                                                                                                                                                                                                       (77.2) 

 

7) For the equivalence of electric charge and energy [13, formula (53)], when reducing (dividing) both parts of the formula by the space 

value 𝐿 on the right side of the formula, we have the product of the equivalence coefficient of electric charge and energy 𝑘𝑞𝑒=𝑐2√
𝑘𝑒 

𝐺
 

and of the linear density of the electric charge 𝑄𝐿= 
𝑄

𝐿
 , while the product of both coefficients on the right side of the equation is equal 

to the Planck force:  

 

𝐹𝑝 = 𝑄𝐿 𝑐2√
𝑘𝑒 

𝐺
                                                                                                                                                                                            (78) 

 

Here  

 

𝑄𝐿  = 
𝑞𝑠

𝐿𝑠
 = 

𝑞𝑝

𝐿𝑝
 =√

𝑐4

𝐺𝑘𝑒
                                                                                                                                                                                    (78.1) 

 

Namely 

 

𝑄𝐿  =√
𝑐4

𝐺𝑘𝑒
                                                                                                                                                                                                   (78.2) 
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8) The natural value of electric voltage 𝑈𝑜 , both Planck and Stoney: 𝑈𝑜=𝑈𝑝=𝑈𝑠 , is determined from the second Maxwell equation, 

formula (2): for the natural values 𝐼𝑜 and 𝑇𝑜 :  

 

𝑈𝑜= 
𝐸𝑠

𝐼𝑜 𝑇𝑠
 = 

𝐸𝑝

𝐼𝑜 𝑇𝑝
                                                                                                                                                                                              (79) 

 

Or from formula (1): 

 

𝑈𝑜= 
Ф𝑠

𝑇𝑠
 = 

Ф𝑝

𝑇𝑝
                                                                                                                                                                                               (79.1) 

 

Namely 

 

𝑈𝑜=√
𝑘𝑒 𝑐4

𝐺
                                                                                                                                                                                                     (80) 

 

9) The natural value of electrical resistance 𝑅𝑜 , both Planck and Stoney: 𝑅𝑜= 𝑅𝑝=𝑅𝑠 , is determined from Ohm's law [17]: the natural 

value of electric current 𝐼𝑜 for the natural values 𝑈𝑜 and 𝑅𝑜 :  

 

𝐼𝑜= 
 𝑈𝑜 

 𝑅𝑜 
                                                                                                                                                                                                          (81) 

 

Or 

 

𝑅𝑜 = 
 𝑈𝑜 

 𝐼𝑜 
                                                                                                                                                                                                     (81.1) 

 

Namely 

 

𝑅𝑜= 
 𝑘𝑒 

 𝑐 
                                                                                                                                                                                                         (82) 

 

10) Natural value of electrical power  𝑊𝑜 :  
 

𝑊𝑜= 𝑈𝑜  𝐼𝑜                                                                                                                                                                                                  (82.1) 

 

Here  𝑈𝑜  is natural value of electric voltage, formula (80),  𝐼𝑜 is natural value of electric current (74). 

 

11) Inductance 𝑳 for variable values of magnetic flux Ф and electric current 𝐼 [18]:  

 

𝑳 = 
Ф

𝐼
                                                                                                                                                                                                             (83) 

 

When reducing (dividing) both parts of the formula by the space value 𝐿 , both in Planck and Stoney units, on the left side of the formula 

we have the linear inductance density 𝑳𝐿 , and on the right side – the linear density magnetic flux Ф𝐿 (16) and (75) divided by the natural 

value of electric current 𝐼𝑜 (7), (11) and (74):  

 

𝑳𝐿= 
Ф𝐿

𝐼𝑜
                                                                                                                                                                                                          (84) 

 

Or 

 

𝑳𝐿=√
𝑘𝑒 𝑐2

𝐺
√

𝐺𝑘𝑒 

𝑐6  = 
 𝑘𝑒 

 𝑐2 
                                                                                                                                                                                   (85) 

 

Namely, taking into account formula (24.2): 

 

𝑳𝐿= 
 𝑘𝑒 

 𝑐2 
 = 

1

𝑘Ф
                                                                                                                                                                                                  (86) 

 

12) Electric capacitance 𝐶 for electric charge 𝑄 and electric voltage 𝑈 [19]:  

 

𝐶= 
𝑄

𝑈
                                                                                                                                                                                                             (87) 

 

When reducing (dividing) both parts of the formula by the space value 𝐿 , both in Planck and Stoney units, on the left side of the formula 

we have the linear density of the electric capacity 𝐶𝐿 , and on the right side - the linear density of the electric charge 𝑄𝐿 (78.1) divided by 

the natural electrical voltage value 𝑈𝑜 (80):  

 

𝐶𝐿= 
𝑄𝐿

𝑈𝑜
                                                                                                                                                                                                           (88) 

 

Or 
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𝐶𝐿=√
𝑐4

𝐺𝑘𝑒
√

𝐺

𝑘𝑒 𝑐4
 = 

1

𝑘𝑒
                                                                                                                                                                                     (89) 

 

Namely 

 

𝐶𝐿= 
1

𝑘𝑒
 = 

𝑘Ф

𝑐2
                                                                                                                                                                                                   (90) 

 

These twelve examples of Planck (Stoney) units of physical quantities represent two known (𝑐 and 𝐹𝑝) and ten new natural values of these 

quantities (fundamental constants):  

1) Natural value of electric current, formula (7.0), (11) and (74), 

2) Linear magnetic flux density (75), 

3) Linear density of space (76), 

4) Linear mass density (77),  

5) Linear density of electric charge (78),  

6) Natural value of electrical voltage (80),  

7) Natural value of electrical resistance (82),  

8) Natural value of electric power (82.1), 

9) Natural value of inductance (86) and 

10) Natural value of electrical capacity (90).  

Each of these fundamental constants can be used as a unit of measurement for the corresponding physical quantities. Moreover, these 

physical quantities, both in Stoney and Planck units, are equal to each other.  

7. Equivalence of physical quantities 

Newton's law in the natural values of physical quantities (81) is the basis of three equivalences of physical quantities: electric current 𝐼 , 
voltage 𝑈 and resistance 𝑅 .  
The natural values of physical quantities: electric current 𝐼𝑜 (74), voltage 𝑈𝑜  (80) and resistance 𝑅𝑜 (82), are the equivalence coefficients 

of these physical quantities: 

1) Equivalence of electrical voltage 𝑈 and resistance 𝑅 :  
 

𝑅 = 
1

𝐼𝑜
 𝑈                                                                                                                                                                                                    (91.0) 

 

Here 
1

𝐼𝑜
 is equivalence coefficient 𝑈 and 𝑅 . Here 𝐼𝑜 (74), from here: 

 

𝑅 = √
𝐺𝑘𝑒

𝑐6  𝑈                                                                                                                                                                                                  (91) 

 

And vice versa: 

 

𝑈 = 𝐼𝑜 𝑅                                                                                                                                                                                                    (92.0) 

 

Here 𝐼𝑜 (74) is equivalence coefficient 𝑅 and  𝑈 , from here:  

 

𝑈 = √
𝑐6

𝐺𝑘𝑒
 𝑅                                                                                                                                                                                                   (92) 

 

2) Equivalence of electrical voltage 𝑈 and electric current 𝐼 :  

 

𝐼 = 
1

𝑅𝑜
 𝑈                                                                                                                                                                                                    (93.0) 

 

Here 
1

𝑅𝑜
 is equivalence coefficient 𝑈 and  𝐼 . Here 𝑅𝑜 (82), from here, taking into account formula (24.2):  

 

𝐼 = 
𝑐

𝑘𝑒
 𝑈 = 

𝑘Ф

𝑐
 𝑈                                                                                                                                                                                            (93) 

 

And vice versa: 

 

𝑈 = 𝐼𝑅𝑜                                                                                                                                                                                                     (94.0) 

 

Here 𝑅𝑜 (82) is equivalence coefficient 𝐼 and  𝑈 , from here:  

 

𝑈 = 
𝑘𝑒 

𝑐 
𝐼 = 

𝑐

𝑘Ф
 𝐼                                                                                                                                                                                              (94) 

 

3) Equivalence of the reciprocal value of electrical resistance 
1

𝑅
 and electric current 𝐼:  

 



86 International Journal of Physical Research 

 
𝐼 = 𝑈𝑜

1

𝑅
                                                                                                                                                                                                    (95.0) 

 

Here 𝑈𝑜 (80) is equivalence coefficient  
1

𝑅
  and  𝐼 , from here:  

 

𝐼 =√
𝑘𝑒 𝑐4

𝐺
 
1

𝑅
                                                                                                                                                                                                    (95) 

 

And vice versa: 

 

𝑅 = 𝑈𝑜 
1

𝐼
                                                                                                                                                                                                    (96.0) 

 

Here 𝑈𝑜 (80) is equivalence coefficient  
1

𝐼
  and  𝑅 , from here: 

 

𝑅 =√
𝑘𝑒 𝑐4

𝐺
 
1

𝐼
                                                                                                                                                                                                (96) 

 

8. New Planck and Stoney units 

1) Multiplying the linear density of electrical capacitance 𝐶𝐿 (90) by the length (𝐿𝑝 and 𝐿𝑠), we obtain the electric capacitance in Planck 

𝐶𝑝 and Stoney 𝐶𝑠 units:  

 

𝐶𝑝 = 𝐶𝐿𝐿𝑝= 
1

𝑘𝑒
√

ħ𝐺

𝑐3  =√
ħ𝐺

𝑘𝑒
2𝑐3                                                                                                                                                                          (97) 

 

And 

 

𝐶𝑠 = 𝐶𝐿𝐿𝑠= 
1

𝑘𝑒

√
𝐺𝑘𝑒 𝑒2

𝑐4  =√
𝐺 𝑒2

𝑘𝑒𝑐4                                                                                                                                                                      (98) 

 

2) Multiplying the linear density of inductance – 𝑳𝐿 (86) by the length (𝐿𝑝 and 𝐿𝑠), we get the inductance in Planck 𝑳𝑝 and Stoney 

𝑳𝑠 units:  

 

𝑳𝑝= 𝑳𝐿𝐿𝑝= 
𝑘𝑒 

𝑐2 
√

ħ𝐺

𝑐3  =√ħ 𝐺𝑘𝑒
2

𝑐7                                                                                                                                                                          (99) 

 

And 

 

𝑳𝑠= 𝑳𝐿𝐿𝑠= 
𝑘𝑒 

𝑐2 
√

𝐺𝑘𝑒 𝑒2

𝑐4  =√𝐺𝑘𝑒
3 𝑒2

𝑐8                                                                                                                                                                  (100) 

8.1. Magnetic moment in Planck and Stoney units 

Magnetic moment 𝒎 for a flat single circuit  𝑆 :  

 

𝒎 = 𝐼𝑆                                                                                                                                                                                                       (101) 

 

Here 𝐼 is the current in the circuit. 

The value of the magnetic moment with the natural value of the current  𝐼𝑜 in natural systems of units (Stoney 𝒎𝑠 and Planck 𝒎𝑝): 

 

𝒎𝑠 = 𝐼𝑜 𝐿𝑠
2                                                                                                                                                                                                 (102) 

 

And  

 

𝒎𝑝 = 𝐼𝑜 𝐿𝑝
2                                                                                                                                                                                                 (103) 

 

Or 

 

𝒎𝑠 = 𝐼𝑜 
𝐺𝑘𝑒 𝑒2

𝑐4                                                                                                                                                                                             (104) 

 

End 

 

𝒎𝑝 = 𝐼𝑜
ħ𝐺

𝑐3                                                                                                                                                                                                  (105) 

 

Here 𝐼𝑜  is natural electric current strength (74), 𝐿𝑠 and 𝐿𝑝 is Stoney and Planck space of the unit contour. Also:  
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𝒎𝑠 = √
𝑐6

𝐺𝑘𝑒

𝐺𝑘𝑒 𝑒2

𝑐4  =√
𝐺𝑘𝑒 𝑒4

𝑐2                                                                                                                                                                      (104.1) 

 

And 

 

𝒎𝑝 = √
𝑐6

𝐺𝑘𝑒

ħ𝐺

𝑐3
 =√

ħ2𝐺

𝑘𝑒
                                                                                                                                                                              (105.1) 

9. Equivalence of magnetic moment and energy 

Energy of magnetic moment 𝐸 can be determined from the equation:  

 

𝒎 = 
𝐸

𝐵
                                                                                                                                                                                                         (106) 

 

Here 𝐵 – magnetic induction. Or  

 

𝒎 = 
𝐸𝑆

Ф
                                                                                                                                                                                                        (107) 

 

Or, given the formulas  Ф𝐿 (16) and 𝐿 (68): 

 

𝒎 = 
𝐸𝐿

Ф𝐿
 = 

𝐸2𝐺

𝑐4 Ф𝐿
 = 

𝐸2𝐺

𝑐4 √
𝐺

𝑘𝑒 𝑐2
 = 

𝐸2

𝑐5 √
𝐺3

𝑘𝑒
                                                                                                                                                         (108) 

 

And vice versa:  

 

𝐸 = √𝒎 √𝑐5√
𝑘𝑒

𝐺3
                                                                                                                                                                                        (109) 

 

In this case, formula (108) is the equivalence of the square of energy  𝐸2 and magnetic moment 𝒎 , and vice versa, formula (109) is the 

equivalence of the root of the square of magnetic moment √𝑚 and energy 𝐸 . Further  

 

𝐸 = 𝐵𝒎 = 
Ф𝐿

𝐿
𝒎 = 

Ф𝐿

𝐿
 𝐼𝑜𝑆                                                                                                                                                                           (110) 

 

Or 

 

𝐸𝐿= Ф𝐿 𝐼𝑜=√
𝑘𝑒 𝑐2

𝐺
√

𝑐6

𝐺𝑘𝑒
 = 

𝑐4

𝐺
                                                                                                                                                                       (111) 

 

Here  𝐸𝐿= 
𝐸

𝐿
  is linear energy density. Also  𝐸𝐿 is in Stoney units 𝐸𝐿𝑠 :  

 

𝐸𝐿𝑠= 
𝐸𝑠

𝐿𝑠
 = 𝑐2√

𝑘𝑒 𝑒2

𝐺
√

𝑐4

𝐺𝑘𝑒 𝑒2 = 
𝑐4

𝐺
                                                                                                                                                                (112) 

 

EL is in Planck units  ELp
 :  

 

𝐸𝐿𝑝= 
𝐸𝑝

𝐿𝑝
 = 𝑐2√

ħ𝑐

𝐺
√

𝑐3

ħ𝐺
 = 

𝑐4

𝐺
                                                                                                                                                                        (113) 

 

This means that physical quantities 𝐸𝐿 , Ф𝐿  and 𝐼𝑜 from the formula (111) are fundamental constants (physical constants).  

The proposed equivalence reveals the nature of the magnetic moment anomaly.  

10. Equivalence of electrical capacitance, inductance and energy 

Electrical capacitance equivalence 𝐶 and energy 𝐸 :  
 

𝐸=𝐶 
𝑘𝑒 𝑐4

𝐺
                                                                                                                                                                                                    (114) 

 

Here  
𝑘𝑒 𝑐4

𝐺
=𝑘𝑐𝑒   is electrical capacitance equivalence coefficient C (97), (98) and energy 𝐸 :  

 

𝐸=𝐶𝑘𝑐𝑒                                                                                                                                                                                                       (115) 

 

And vice versa:  
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𝐶=𝐸𝑘𝑒𝑐                                                                                                                                                                                                       (115) 

 

Here 𝑘𝑒𝑐  is coefficient of equivalence of energy 𝐸 and electrical capacitance 𝐶 :  
 

𝑘𝑒𝑐  = 
𝐺

𝑘𝑒 𝑐4                                                                                                                                                                                                  (116) 

 

Inductance equivalence 𝑳 and energy 𝐸 :  
 

𝐸=𝑳𝑘𝑳𝑒                                                                                                                                                                                                      (117) 

 

Here 𝑘𝑳𝑒 is electrical inductance equivalence coefficient  𝑳  (99), (100) and energy 𝐸 :  
 

𝑘𝑳𝑒= 
𝑐6

𝐺 𝑘𝑒
                                                                                                                                                                                                    (118) 

 

And vice versa: 

 

𝑳=𝐸𝑘𝑒𝑳                                                                                                                                                                                                      (119) 

 

Here  

 

𝑘𝑒𝑳= 
𝐺 𝑘𝑒

𝑐6
                                                                                                                                                                                                    (120) 

11. Conclusion 

We can observe the equivalence of magnetic flux and energy in all areas of physics. Examples of such observations include: 

1) Algebraic expansions in two natural systems of units: Stoney units (7) and (8),  

2) The same in Planck units (12) and (14),  

3) Standard gravitational parameter (24), 

4) Lorentz force (37.3) and 

5) Ampere power (45).  

Writing down the known principles of physics for natural (limit) quantities: the speed of light, the Planck force leads to writing the proposed 

equivalence. 

In 1905, Albert Einstein published a work on special relativity, a deductive theory based on the axiomatic method. [16] 

This work also uses the axiomatic method. 

The proposed equivalence is formulated using various examples from physics, which corresponds to the deductive construction and con-

firms the existence of this equivalence in nature: 

 

Ф – 𝐸 – Equivalences                                                                                                                                                                                 (121) 

 

Taking into account the known equivalences (67) and those proposed here, we have a sequence of equivalences:  

 

Ф– 𝐸– 𝑇– 𝐿– 𝑚– 𝑄– √𝒎– 𝐶– 𝑳 — Equivalences                                                                                                                                       (122) 

 

This can be seen from formulas (7), (13), (37.4), (43), (45), (53), (65), (67), (68), (109), (115) and (117).  

The equivalences of energy 𝐸 , mass 𝑚 , space 𝐿 , time 𝑇 , electric charge  𝑄 and magnetic flux  Ф (67) are sufficient (based on the axio-

matic method [16]) to confirm the equivalence of all physical quantities in nature.  

The proposed equivalence of magnetic flux  Ф and energy  𝐸 (8), (13) opens up the possibility for us to describe magnetic standard param-

eters in astrophysics (55), write down magnetic analogues of the energy–momentum tensor (59), (62) and Einstein's field equations (63), 

(64), and also present a magnetic analogue of the Schwarzschild radius (56). 

Based on gravitational and magnetic additional standard parameters, a standard astrophysical parameter (55) and two independent units of 

measurement of mass and magnetic flux (49) – (52) are proposed, each of which is suitable for measuring both mass and magnetic flux. 

The list of natural values of physical quantities that can be considered as physical constants has been added: current strength (74), linear 

magnetic flux density (75), linear space density (76.1), linear electric charge density (78.1), natural linear mass density (77.2 ) natural linear 

energy density (77.3) and (111) – (113), natural value of electrical power (82.1), linear density of electrical capacitance (86) and induction 

(90), natural values of electrical voltage (80) and electrical resistance (82). 

The natural values of physical quantities are analogues of the Planck force, and can be presented as units of measurement of the corre-

sponding physical quantities in the Planck and Stoney systems of units. 

Using the equivalence of magnetic flux and energy as a basis, natural units are proposed: magnetic flux (10.1) and (13), magnetic moment 

(104) and (105), as well as electric capacitance (97) and (98) and inductance (99) and (100), both Stoney and Planck. 

The proposed equivalences can open up our understanding of the excess (defect) of physical quantities and reveal the nature of the magnetic 

moment anomaly. [20] 
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