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Abstract: The paper emphasized the difference between electromagnetic radiation and electric/magnetic 

forces; a formula for field‟s interaction have been derived; it transformed the attraction and repulsion of any 

two fields into dynamical force with explainable mechanism; the formula satisfied both the mathematical and 

mechanical conditions, as it explained the physical mechanism for the magnetic effect of the electric current 

discovered by Ørsted, the Ampere force between two conductors carrying electric current, the formula also 

resolved the force between charged bodies and magnetic forces, such as the Catapult force, force between 

magnetic poles and the Lorentz force; the failure to get this formula in early nineteen century reflected 

negatively on current scientific developments by transforming the physical science into mathematical based 

speculation; therefore the solutions obtained using this formula may help realizing scientific knowledge in its 

common sense. 
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I. Introduction 
Although electricity, magnetism and light was unified as electromagnetic radiation by James Clerk 

Maxwell in 1861, and physicists are working hard to develop a fundamental theory [1], we realized that, the 

concept of radiation is confused with force; and as the laws of science contain many unpredicted fundamental 

constants, like the size of electric charge [2], determinations of astronomical unit, Avogadro‟s number, Joule‟s 

coefficient, and so on [3], physicists hoped to find a complete, consistent, unified theory to form the unification 

of physics [2], Einstein spent his last years obsessed with the unified field theory [4], there are others who are 

trying to unify forces of nature [5]. 

The four forces operate in nature are, the gravity which stabilized objects on planets and it‟s rotation 

around the stars, derived by Sir Isaac Newton in 1687, it controls long distance objects, but it‟s the weakest [6], 

second in strength is the weak force, responsible for radioactivity or the decay of atomic nuclei, such as beta 

decay [7], third is the electromagnetic force, which is an attractive and repulsive force, it bonds atoms and 

molecules  [8], the last and strongest is the nuclear force, which is responsible about the structure of the nucleus 

[9], the gravitational force is also interpreted by Einstein‟s general theory of relativity [1]; while 

Electromagnetism and the weak forces are thought as two aspects of a unified electroweak, as suggested by 

1979 Nobel Laurent Abdus Salam, Steven Weinberg and Sheldon Glashow [5], it‟s the main theory of the 

standard model. 

The Standard Model (SM) is a quantum field theory; it‟s basic ingredients are fields, including the 

electric and magnetic fields of the 19
th

 century electromagnetic; little ripples in these fields carry energy and 

momentum, and according to quantum mechanics, these ripples come in bundles, or quanta, that are recognized 

in the laboratory as elementary particles, the quantum of the electromagnetic field is photon [10]; both the 

theory of Quantum Chromodynamics (QCD), which is the theory for quark interactions, constructed by analogy 

with Quantum Electrodynamic (QED), postulated the existence of massless particles called gluons by which the 

quarks are held or glued together, and the theory of electroweak, form the standard model (SM) of elementary 

particles, which aimed at unifying the strong, electromagnetic and weak forces [1]. Unifications in the Standard 

Model is thought to be possible, where particles of matter, known as fermions, do not directly interact with each 

other, rather they carry a charge, and exchange virtual particles, as gauge bosons, which is the interaction 

carriers or force mediators, where the massive gauge bosons called the W and Z bosons mediate weak force, 

gluons mediate the interaction of color charges in the strong interaction, and photon mediates the 

electromagnetic interaction [11], some theorists are working on quantum gravity (QG) by quantized the 

gravitational field and introduced a force carrier named the graviton [5]; while string theorists hoped, string 

theory would unify all the four fundamental forces of nature [1]; thus in SM, strong relation existed between 

electromagnetic radiation and force, as will be seen, this link could be traced back to nineteen century physics. 
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The concept of force carrier or particles mediating interaction of forces is very important in standard 

model, and unification of two forces required complicated mathematical manipulation, that transformed the 

physical study into prestigious field, where disputes among physicists are common, as interpretation no longer 

based on common sense; while the discovery of Higgs boson (H), thought by SM as an important mechanism 

(Higgs mechanism) for acquiring mass, thought to fill the gaps in SM and lead to unification [1], for that, it was 

nicknamed “God particle” [12], three years elapsed physicists are quite, reflecting on that efforts! But why this 

didn‟t happen? Is the path taken by SM is correct? And from where did this complication and the concept of 

force carrier emerged? Is there any truth to justify it or it‟s just that imagination which seeks „God particle?‟ 

On July 21, 1820, while lecturing, Hans Christian Ørsted observed a wire connected to ends of voltaic 

battery affected a magnet in its vicinity [13], discovering the magnetic effect of the electric current [14], Ampere 

interpreted that as “due to a direct interaction between the current flowing in the conductor and a supposed 

currents existed inside the magnet,” he experimentally derived a formula for a force between two conductors 

carrying electric current [15], although Oersted also discovered a Circular Magnetic Field (CMF) surrounded 

conductor carrying electric current [16], but Ampere interpretation of the interaction between two helices, led 

him to derived his important law and generalized it, he draw a geometrical representation of two small electric 

current interacted to derive the force [15], this complicated unrealistic perception formulated the current 

fundamental physics in early nineteen century, although greatly modified by Maxwell [17], but it‟s the concept 

of the force, understood by Ampere and Maxwell that, the „electric conflict acts in a revolving manner,‟ that is, 

when a magnet placed near a wire transmitting an electric current, it tends to set itself perpendicular to the wire, 

and with the same end always pointing forwards as the magnet is moved round the wire [13], although the 

interpretation recognized the role of magnetic field, but the Ampere‟s force between current elements which has 

a much more complex structure than the gravitational, electric and magnetic forces, conceived as resulted from 

the flow of macroscopic currents flowing in magnets and in the Earth, he later adopted the idea that magnets and 

the Earth were composed of assemblies of particles, where electric currents would be circulating perpetually 

round these particles, these microscopic electric currents should flow especially around magnetized particles or 

molecules of iron or steel [15], Ampere‟s work was criticized by his contemporary scientists, namely, Ørsted, 

Biot, Savart and Faraday, and later by researchers, like Grassmann [15], several key aspects of Ampere‟s 

interpretations are against the current electromagnetic theory, even some controversies which started during 

Ampere time, have not yet been solved [15], although Ampere‟s ideas was described as a remarkable, but 

Faraday who questioned it, then related the flow of electric current with accompanied magnetic action at right 

angles to the current, [18], but that was neglected; then Orsted presented a concept of attraction and repulsion 

acting between the electricities flowing outside conductor, shown in Fig. 3-c; later he suggested circles around a 

current-carrying wire, instead of considering helices or spirals around shown in Fig. 3-a [15], we designated this 

as the Circular Magnetic Field (CMF) [19]; the CMF is the lines of magnetic force, Maxwell professed knowing 

it will enlarged human knowledge [20], while Faraday was interested in the physical existence of these lines [21, 

22], unfortunately Maxwell connected the lines of force with his vortices [23], the vortices was introduced by 

Lord Kelvin in 1856 [24], and Faraday was eager to know if the lines of magnetic force are static or dynamic 

[25], scholars believed Faraday realized that since 1838, others thought in 1852, while Maxwell initially took an 

agnostic approach in his mathematization of Faraday's theories [26], representation of lines by the filings, 

convinced Faraday with its physical existence, but failed to conceived the curved lines due to direct action at a 

distance, leading him to suggest a medium as a vehicle for both the magnetic force, electric force, and the light 

[27], it‟s how he connected it with his ether theories [22], although Faraday, believed “the lateral or transverse 

forces of the current,” achieved by Oersted, Arago, Ampère, Davy, De la Rive, and others, “was highly 

simplified by Ampere‟s theory, and it only advanced this branch of knowledge, but it protected itself as an ideal 

theory from any review, but other alternative exist, the discovery of which would be rewarded” [18], 

unfortunately, that was not taken seriously; the failure to understand the nature of CMF by these scientists 

compounded with the lack of new ideas and the need to resolve challenges at hand, lead to the acceptance of the 

formula of force, based on action at a distance, similar to gravity [22], without regard to role CMF can achieve. 

Therefore, investigating the Circular Magnetic Field (CMF) [19], defined by Faraday and Maxwell as a region 

of space with magnetic field in the neighborhood of magnetized body [22], a formula based on Field‟s 

Interaction was derived; it utilized the CMF characteristics, and given by 

𝐹 = 𝐹1 𝐹2 𝑟2  𝑘                                                 (𝐴) 

Where, 𝐹1 is the first Field, 𝐹2 is the second field, r is the radial distance between the two fields, k is 

constant which differs from case to other and the force F in Newton. 

The failure by Orsted, Ampere, Biot, Savart, Faraday, Grassmann, Maxwell and their contemporaries 

to properly interpret the CMF factor in Ørsted‟s experiment, during the early structure of fundamental physics, 

and as a physical entity that created the force [19], and formed the main structural component in the mechanism 

of electromagnetic radiation [28], deepened with Faraday‟s physical lines of magnetic force been assumed as 

currents [25], among many hindered the realization and understanding of the nature and mechanism of the 
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magnetic force, regardless of that, Maxwell articulated a theory for the production of electromagnetic radiation 

[20], later conceived as due to charged particle acceleration [29], a mechanism rectified by the “The 

Electromagnetic Radiation Mechanism” [28] and “Electromagnetic Radiation Energy and Planck‟ Constant” 

[30] a phenomenon different from electric and magnetic forces, while the misinterpretation of the Planck‟ 

energy formula [31], and the introduction of quanta (photon) by Einstein in 1905 to remove electron from atom 

[32], initiated the creation of quantum mechanics [33, 34], but as Planck‟ formula in essence showed the 

radiation energy embedded electromagnetic radiation, thus the failure to get the Radiation Magnetic Force (FmR) 

formula [36], resembled the Ultraviolet Catastrophe situation [35], resolved by Planck‟s energy formula [31], 

the unnecessarily usage of quanta (photon) is rectified by formulated the Radiation Magnetic Force (FmR) given 

by Eq. (24) in “The Photoelectric Effects: Radiation Based With Atomic Model” [36], while the momentum 

formula used by Compton to justify the photon and wave particle duality was showed to be merely a false usage, 

in “Compton was Greatly Mistaken Using the Quantum” [37], it was odd near the end of his life Einstein wrote 

“All the fifty years of conscious brooding have brought me no closer to the answer to the question: What are 

light quanta? Of course today every rascal thinks he knows the answer, but he is deluding himself” [38], 

Compton Effect is explained in “The Compton Effect Re-Visited” [39], the double slit is explained in “The 

Double Slit Experiment Re-Explained” [40], the last experiment that endorsed photon and duality is explained in 

“Electron Diffraction Re-Explained (The Intense Magnetic Field Interaction with Crystals)” [41]. 

Therefore, the introduction of excellent formula by Ampere in 1821, lacked rational mechanism, 

reflected in the failure to understand the nature of the magnetic force, and mark the second stage for 

encroachment of mathematical formula over logic in physical mechanism, started earlier by Newton‟s gravity 

Formula [6], which showed to be wrong [42]; while the usage of photon by Einstein in 1905, eradicated any sign 

of physical theory which finally lead to the adoption of photon as carrier for electromagnetic force [43], mixing 

radiation with force, followed by the heavy force carrier particles by the electroweak, and the subsequent 

discovery of both the W
±
 and Z

0
 by CERN in 1983 [1], the usage of both particles is a good example of how the 

failure by scientists to understand the nature of magnetic force in nineteen centaury resulted in the creation of 

photon to become carriers of force, then complicated with both the W
±
 and Z

0
, and gluons to mediate the 

interaction of color charges in the strong interaction, ended with quantized gravitational field and graviton as 

force carrier [5], how this can be justified with the recent findings about gravity? [42] Therefore both the 

attempt to construct a unified theory which can be expressed within a common mathematical framework, and 

that of string theorists [1], were based on non physical structure, introduced due to wrong interpretation of the 

nature of the interaction, contrary to fields interaction as given by Eq. (A); thus the accumulation of many 

mistakes led to the current state of forced interpretation or invented claims, which created false mechanism that 

required to be memorized, it enforced the role of mathematics as an important tool to explain different 

phenomena, with ability of physicists to introduce particle such as photon, change the roles or characteristics (as 

with spins) to suit mathematical structure, such as the construction of the theory for quark in analogy with 

quantum chromodynamics (QCD) [1], all these led to the current state of complication; which distorted the truth 

and the emergence of Quantum Mechanics (QM) and Quantum Electrodynamic (QED), created great confusions 

lacking common sense; early described by Boham, that “If you look at what they said (Copenhagen) about wave 

particle duality, you think you don‟t understand because you are not clever enough; you don‟t understand it 

because it is not understandable” [44], even J. J. Thomson realized the shortage in nineteenth century physical 

science saying, “the detection of a train of waves associated with the movement of electrons was not predicted 

by Maxwell‟s equations, emphasizing that, such a view of the electron had to be wrong” [45], thus the 

complication of electro-magnetism, required enrich in explanation [20]. 

In this paper, the interaction of two fields given by Eq. (A) is used to resolve both the electrostatic 

force and magnetic force; it also resolved the Ampere‟s Force, force due to Magnetic Poles, the Catapult Force 

or the Motor Effect, the Electromagnetic Interaction; while the Nuclear force, Weak force and Gravity based on 

Eq. (A) will follow soon. David Gross was once asked, if it‟s possible to falsify string theory/quantum field 

theory? Or is that a purely philosophical question? He replied “The question of how we decided whether our 

theories are correct or wrong or falsified has a philosophical aspect. But in the absence of empirical data, can we 

really judge the validity of a theory? [46], this paper tried to remove the link between electromagnetic radiation 

and electric-magnetic forces, and attained the missing link of the force; its absence had shaped the current 

physical world. 

As this attempt is a comprehensive theory, thought sensible to replace the current QM and QCD, it‟s the role of 

UNISCO, physicists, Universities, Science Association, Physical Societies, National Academies of Sciences and 

Royal Societies of Science, to study these papers, as it could mark the end of a certain kind of physics [1], and 

the start of new paradigm, which may reflects positively on the future of the planet and human existence. 

 

II. Action at Distance, Good Mathematic Versus Bad Mechanism 
The universal gravitation law by Isaac Newton in 1687 [15], is given by 
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𝐹𝐺 = 𝐺 
𝑀1 𝑀2

𝑟2
                                          (1) 

Where, M1 is the first mass, M2 the second mass, r is the distance between the two masses, the 

gravitational constant 𝐺 =  6.67408 × 10−11  m
3
. kg

-1
 (N-m

2
 /kg

2
), but the gravitational constant G is found to 

have a formula, transforming the law into centripatil formula [42]. 

In 1785, Augustin Coulomb derived the force between electrified bodies, which followed the above 

inverse square law, the electric action, is either a repulsive or attractive force, “its in the ratio compounded of 

the densities of the electric fluid of the two electrified molecules and inversely as the square of the distances” 

[47], the electrical force on a charged particle (known as a point charge) exerts a force on a second point charge, 

is proportional to the product of their charges, inversely proportional to the square of their separation distance, 

and directed along the line joining the two particles, given by [48] 

𝑭𝒆 = 𝑘𝑒
𝑞1  𝑞2

𝑟2
                                            (2) 

Where, q1 and q2 are the charge in Coulomb's, 𝑘e  is the Coulomb constant (for vacuum 𝑘𝑒 =
1

4𝜋𝜀0
 = 

equal 8.9875x10
9
 N.m

2
/C

2
), 𝜀0 =

1

4𝜋(8.85x9 N.m2/C2)
= 8.85x10−12 C2

N.m2; [49] Coulombic forces are long-range, 

decreasing as 1/r
2
, in principle its always nonzero [48]. 

Coulomb also derived in 1785, the force between magnetic poles considered as concentrated on 

particles or material points, these poles are the North pole and South pole of the magnet, with the North pole 

being considered positive, by convention [15], the law with air being the medium between them, is defined as; 

“The repulsion between two like magnetic poles is in the straight line joining them, and is numerically equal to 

the product of the strengths of the poles divided by the square of the distance between them“ [13], it‟s given by 

𝐹𝑃 =
𝑀1𝑀2

𝑟2
                                                  3  

Where, M1 and M2 are the strength of the two magnetic poles, r is the radial distance between them and 

the Pole‟s Magnetic Force 𝐹𝑃 is in Newton. 

 

The inverse square law pause serious question on how bodies interacted, this also evolved on “whether 

the magnetic force is transferred through bodies or through space? Or whether it‟s merely action at a distance, 

like gravity” [22], while investigating the action of one electric circuit upon another, Ampere was guided by 

direct action at a distance, he determined the action of the first due to the magnetic field produced by the second 

[13], as shown in Figs. 5-a [50]; upon reading Ampere‟s papers, Faraday felt something was wrong, and he 

perceived the Ampere‟s force as complicated [15], Faraday was not satisfied with the action at a distance 

between charges, thinking there must be some mechanism for electric and electromagnetic actions to 

communicate from point to another [27], this means he was not convinced with both Eq. (2) and Eq. (3), he 

worked very hard on magnetic lines of force seeking alternative formula, but challenged with, “whether the lines 

of magnetic force have or hasn‟t physical existence; and if they have, whether its static or dynamic” [25], he 

also considered interaction via the lines of force as direct action at a distance [24], he urged the magnetic action 

at a distance to be compared with the propagation of line or ray for radiation or the electricity, where the 

propagating process has intermediate existence, like a ray, but at the same time depends upon both extremities 

of the line of force [25], for Maxwell “The comparison, from a philosophical point of view, of the „direct action 

at a distance‟ and „action through a medium‟ so completely opposite in their first principles must lead to 

valuable data for the study of the conditions of scientific speculation” [13]; that circumstances led Faraday to 

questioned “our awareness regarding different physical methods or forms under which force is communicated? 

It has been assumed, however, by some, to be a pure case of force at a distance, and so like that of gravity; 

whilst others have considered it as better represented by the idea of streams of power” [25], but Maxwell tried 

to concealed the debate by stating that “a remarkable course of speculation and investigation founded on the 

direct action at a distance was carried by Gauss, Weber, F. F. Neumann, Riemann, Betti, C. Neumann, Lorenz 

and others, with remarkable results both in discovery of new facts and in the formation of a theory of 

electricity” [13]; but Faraday concentrated on “the question of physical existence of lines of force” [25], thinking 

it could have an answer to these questions, even Maxwell stated that “in every place where we find these lines of 

force, some physical state or action must exist in sufficient energy to produce the actual phenomena” [51]; 

therefore the physical existence of the line of force and the direct action at a distance verses the action through 

a medium was one of the greatest debates engaged by physicists in nineteen centaury; while currently many 

started realizing its existence, as Newman wrote “the electric field is a real physical quantity that can carry 

energy, momentum, and angular momentum” [48], implay the same for magnetic lines of force; as Faraday 

demanded since 1852, that “The magnet is evidently the sustaining power” urging for a “beautiful idea about it 

like that of Ampere” [25], graphic representation of lines of force by the filings, convinced Faraday with its 

physical existence, but failed to conceived the curved lines due to direct action at a distance, he suggested a 
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medium as a vehicle for both the magnetic and electric force, also for transmission of light [27], while initiators 

of direct action at a distance like Gauss, Weber, F. F. Neumann, Riemann, Betti, C. Neumann, Lorenz and 

others, formed the current theory of electricity [13], contrary to Maxwell ideas on action through a medium from 

one portion (section) to the contiguous (neighboring) portion [13], thus regardless of efforts by Faraday on lines 

of force; but lacking mathematical modeling, necessitate intervention of James Clerk Maxwell, who perceived 

his work as a mathematical theory of Faraday‟s lines of force [52], stating that his “action through a medium” 

were much employed by Faraday, while developing them in mathematical form, and compared the results with 

known facts, he published these in several papers [13], although Faraday understood importance of the lines of 

force; but he couldn‟t expressed it theoretically, particularly with the existence of the law of force given by Eq. 

(3), and since the expression of law of force between given quantities of Magnetism has exactly the same 

mathematical form as the law of force between quantities of Electricity of equal numerical value, much of the 

mathematical treatment of magnetism must be similar to that of electricity [13], thus all known forces till 

nineteen century, has similar formulas, that is gravity by Eq. (1), electrostatic by Eq. (2) and magnetic poles by 

Eq. (3) imply “action at a distance” due to the structure of these formulas, signifying the failure of early 

atomistic and mechanistic theories which sought to reduce all physical interaction to collision, the resolution of 

that led to significant developments in physics, from the concept of a field, to descriptions of quantum 

entanglement and the mediator particles of the Standard Model [53]; Maxwell expressed the whole saga saying, 

“the mathematical theory of attraction had, prior to the time of Faraday, attained a very high degree of 

development in the hands of Laplace, Lagrange, Poisson and others, and could be applied to solution of many 

very interesting problems in electricity, but Faraday was not satisfied with the hypothesis of direct action at a 

distance between charges of electricity, and held that there must be some mechanism by which electric and 

electromagnetic actions can be communicated from point to point” [27], realizing the missing link, in Eq. (A), 

which suggested interaction of two fields, it showed the role of lines of magnetic force or magnetic line of force, 

or magnetic curve, defined by Faraday as “that exercise of magnetic force which exerted in the lines usually 

called magnetic curves, and which equally exist as passing from or to magnetic poles, or from concentric circles 

round an electric current” [54], the formula restored fields‟ interaction, believed by Faraday, which exposed the 

“action at a distance,” incorrectness, and eliminate the need for both the quantum entanglement [55] and the 

mediator particles [56], both were senseless results diverted the Physical Based Theory (PT) transforming it into 

Mathematical Based Theory (MT), hence the following pages are based on the interaction of fields, where all 

forces of nature are derived using Eq. (A). 

 

 
Fig.1. Two electric fields [57], in (a) two protons produced similar electric lines of force, producing 

repulsive force, while in (b) lines of force of opposite directions from an electron and proton shorten each other, 

produced an attractive force, both the repulsion and attraction of lines of force are carried along the interaction 

line. 

 

III. The Field’s Formula for the Electrostatic Force 
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A pairs of two charged particles are shown in Fig.1, [57], both created electrostatic fields, the two 

protons in Fig.1-a, have a similar electric lines of force emanating from each proton, while Fig.1-b shows an 

electron and proton, their properties are summarized as follows [49]: 

 The number of lines per unit area through a surface perpendicular to the line is devised to be proportional to 

the magnitude of the electric field in a given region. 

 The direction of the electric field vector E  at a point is tangent to the field lines. 

 The field lines must begin on positive charges (or at infinity) and then terminate on negative charges (or at 

infinity). 

 The number of lines that originate from a positive charge or terminating on a negative charge must be 

proportional to the magnitude of the charge. 

 No two field lines can cross each other; otherwise the field would be pointing in two different directions at 

the same point. 

From these, the interaction of two fields along the interaction lines, shown in Fig. 1-a repel each other 

as envisioned by Faraday [25], created a repulsive force; while Fig. 1-b shows an electron and a proton, the 

electric lines of force from each particle interacted with line of force from the proton, along the interaction line, 

with radial distance r from each particle, since different lines shorten each other as stated by Faraday  [25], thus 

the interaction of two different electric fields produced an attractive force; relating this to the definition of 

Coulomb's law, which related magnitude of the force to product of charge and inversely to the square of the 

distance [58], as given by Eq. (2); in which, the electric field created by the charges in the Coulomb force is 

conceived as vector field associated to each point in space the Coulomb force experienced by a test charge, the 

field in the simplest case is considered to be generated solely by a single source point charge [58], from this 

definition, and the mechanism shown in Figs. 1-a&b, two points are odd, these are: 

1- The product of the charges can‟t explain how the force interacts and works 

2- The two electric field lines are either repelling each other to give repulsive force as in Fig. 1-a, or 

shortened themselves to give an attractive force as in Fig.1-b. 

As the product of the charges and the inverse square law, can‟t explain the mechanism on how 

electrostatic force given by Eq. (2) is produced, while as shown in both Figs. 1-a&b, the “lines of force” or 

“field lines” draw by Faraday as a way of representing the fields, and to gain insight into the stresses that the 

fields transmit, suggesting that, these fields, transmit the stresses that result in forces between the objects [49], 

hence the electric fields interaction as shown in Fig. 1, is the main mechanism leading to the production of the 

electrostatic force, but as stated in the explanation of the force that, “the strength and direction of the Coulomb 

force F on a test charge qt depends on the electric field E that it finds itself in, such that F = q E” [58], it‟s a 

true statement lacking formula; therefore a formula for electrostatic force, shown in Figs. 1-a&b, derived from 

the Magnetic Interaction [19], as given by Eq. (A); thus since an electric field is a vector field that associated to 

each point in space the Coulomb force experienced by a test charge [58], hence by using the notion of a test 

point charge, taken by convention to be positive, the definition of the electric field 𝐸   at some point in space is 

given by [48] 

𝐸  =
𝐹 

𝑞1𝑞2

                                                     (4) 

Where, 𝐹  is the force on the test charge 𝑞2, the electric field at the site of 𝑞2 is independent of the 

magnitude of the test charge, depending only on the charges producing 𝐸   and their location with respect to 𝑞2, E 

is in Newton (N) / Coulomb (C) [48], its thought, 𝑞1 detected the presence of 𝑞2 through experiences a force by 

direct interaction with the electric field arriving at its location from 𝑞1 [48], but as shown in Fig.1- (a&b), the 

field of each particle interacted at the interaction line in Fig.1, then information is transmitted to its  charge 

about the existence of the field, its intensity and distance to the relevant charged particle, while the example 

given by Newman in his FIGURE 14.8 [48], is re-explained in Fig.2, where charge 𝑞1 and 𝑞2 with equal charge, 

interacted at center at radial distance r1 and r2, the electric fields at interaction line are 𝐸1 and 𝐸2, where E1 

transmit information to 𝑞1 and E2 to 𝑞2, if 𝑞2 changed position to 𝑞22 , from r2 to r22, 𝑞1 will detect this 

information at the interaction line between r11 and r22, having 𝐸11  and 𝐸22 , thus each line of force will transmit 

information to its relevant particle; therefore, charges experinace electric forces by direct interaction of its 

electric field with the electric field of the other charges rather than by action at a distance; therefore, the mutual 

“stresses” transmitted by electric field, is the really mechanism behind the repulsive and attractive force, this 

stressed is transmitted by electric lines of force, and as stated “the Coulomb force between the two charges is not 

“action at a distance,” rather, the stress is transmitted by direct “contact [49], hence concentration will be on 

the fields; and since the definition of electric field given in Eq. (4) and the Coulomb‟s law given by Eq. (2), can 

determined the electric field at a distance r from a point charge q [48], the electric field 𝐸1 of a point charge 𝑞1 

at a distance r away, is derived from Eq. (2) [48, 60], this is given by 
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𝐸1 =
1

𝑞2

 
𝑞1 𝑞2

4𝜋𝜀0𝑟
2
 =

𝑞1

4𝜋𝜀0𝑟
2

                (5) 

Where, 𝑞1 is the first electric charge in Columb, and 𝐸1 is the electric field due to the first charge in 

N/C or V.m
-2

, hence from Eq. (5), 𝑞1 is given by 

𝑞1 = 𝐸14𝜋𝜀0𝑟
2                                           (6) 

While the second electric field 𝐸2 due to the second charge 𝑞2, is 

𝐸2 =
1

𝑞1

 
𝑞1  𝑞2

4𝜋𝜀0𝑟
2
 =

𝑞2

4𝜋𝜀0𝑟
2

                 (7) 

From Eq. (7), 𝑞2 is given by 

𝑞2 = 𝐸24𝜋𝜀0𝑟
2                                           (8) 

No 𝑟1  =  𝑟2 𝐸1  =  𝐸2 𝐹𝐸 r 𝐹𝑒  

1 1 nm 1.441959597x10
9
 2.31027497708933601x10-10 1 nm 2.31027497708933601x10-10 

2 0.001 1.441959597x10-3 2.3102749771x10-22 0.001 2.31027497708933601x10-22 

3 0.01 1.441959597x10-5 2.31027497708933601x10-24 0.01 2.31027497708933601x10-24 

4 0.10 1.441959597x10-7 2.31027497708933601x10-26 0.1 2.31027497708933601x10-26 

5 1.0 1.441959597x10-9 2.31027497708933601x10-28 1.0 2.31027497708933601x10-28 

6 10.0 1.441959597x10-11 2.31027497708933601x10-30 10.0 2.31027497708933601x10-30 

 8.2x10-8 8.566073024x10+5 1.37014688981885361x1021   

Table.1. The parameters of electric force (𝐹𝐸), r1=r2, E1=E2 using Eq. (10), compared with electric force (𝐹𝑒) 

using Eq. (2). 

 

Substituting 𝑞1 in Eq. (2) with the right hand side of Eq. (6), and replace 𝑞2 in Eq. (2) with the right 

hand side of Eq. (8), the following is derived 

𝐹 =
(𝐸14𝜋𝜀0𝑟

2) (𝐸24𝜋𝜀0𝑟
2)

𝜋 𝜀0𝑟
2

                (9) 

Rearangment of Eq. (9), therefore, the Electrostatic force is 

𝐹𝐸 = 𝐸1  𝐸2  𝑟2  𝑘𝑒                                    (10) 
Where, ke = 4πε0 =1.1111111111111111111111111111111x10

-10
 N/V

2
.m

-2
 .m

2
.  

Table.1. showed the derived electric force (𝐹𝐸), using Eq. (10), and electric force (𝐹𝑒) using Eq. (2), given 

parameters r1=r2, E1=E2, although the magnitues of both forces are equal, but the mechanism created the forces 

are different. 

 

 
Fig.2. The nature of fields interaction, a positive charge (q1) and negative charge (q2) [48], with radial 

distances r1 and r2 at central interaction line; the electric field by each at the line is E1 and E2 respectively, if 

electron moved from point (a) to point (b), the radial distance increased and become r11 and r22, changing the 

interaction line, decreasing the intensity of the electric field to E11 and E22, and the related electric force is 

decrease, as given by Eq. (10). 

 

IV. The Field’s Formula for the Ampere’s Force 
Ampere interpreted Ørsted‟s experiment as due to interactions between current carrying conductors, he 

explained the torque exerted by the current-carrying wire “as due to a direct interaction between the 

macroscopic current in the wire and the microscopic currents he supposed to exist inside the magnetic needle” 

[15], the idea was odd even with early nineteen centaury perspective he thought “the force acting along the line 

connecting these two current elements and following the principle of action and reaction” [15], laying out such 

argument at the emergence of modern science, he suggested, “if electric currents are the cause of the directive 

action of the Earth, then it could also cause the action of one magnet on another magnet,” therefore a magnet 

could be regarded as an assembly of electric currents [15], analyzing this argument, there is truth in its core, as 
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magnetic field is produced by moving electrons in conductor [61], but was not taken to its final analysis, 

Ampere work was criticized by his main contemporary specialized in the field, those were, Ørsted, Biot, Savart 

and Faraday, among many others and Grassmann [15], thus Ampere should have thought about interaction of 

the magnetic fields from the two currents; this odd in the theoretical setup, is the reason why nowadays 

Ampere‟s force between current elements usually does not appear in the textbooks [15], but still its considered 

as the bases of fundamental physics; and as Ørsted criticized Ampere, he showed the magnetic action of a 

straight current-carrying conductor as shown in Fig. 3-(a), his experiment is shown in Fig. 3-(b), and his 

interpretation in Fig. 3-(c), he supposed a positive and negative electricities describing helical paths around the 

wire and propelling the magnetic poles of the magnet, where the arrows indicated the directions of motion of the 

supposed positive and negative charges moving inside the wire in (b) and outside in (c) [15], which is different 

from Ampere‟s description, currently explained as magnetic, electromagnetic and electrodynamic interactions; 

textbooks usually utilize the concept of a “magnetic field” [15], many scholars don‟t know that, [62], and the 

current mechanism doesn‟t explain the nature of the magnetic force between straight current-carrying conductor. 

 

 
 Fig.3. The magnetic action of a straight current-carrying conductor envisioned by Ørsted in 

(a), representing a Circular Magnetic Field (CMF), while Ørsted‟s experiment is shown in (b), and his 

interpretation of this observation in (c), he supposed a positive and negative electricities describing helical paths 

around the wire and propelling the magnetic poles of the magnet; arrows indicate directions of positive and 

negative charges, inside in the wire (b) and outside it in (c) [15]. 

 

The present interpretation of the two current-carrying wires is showed in Fig. 5-a [50], stated that “Two 

current-carrying wires attract each other magnetically, the left wire has current I1, which creates magnetic 

field B1, the right wire carries a current I2 through the magnetic field B1, so (by the Lorentz force) the wire 

experiences a force F, (Not shown is the simultaneous process where the right wire makes a magnetic field 

which resulted in a force on the left wire), Ampere derived it experimentally [63, 60]; based on the definition of 

the magnetic field generated by a wire carrying a steady current (Oersted's experiment), stating “It appears 

therefore that in the space surrounding a wire transmitting an electric current a magnet is acted on by forces 

dependent on the position of the wire and on the strength of the current”  [22], where the attractive and repulsive 

forces between two conductors C1 and C2 carrying electric currents I1 and I2 separated by distance r metre, 

adopted for the definition of electric current [63], is 

𝐹𝑒 .𝑒 . =
2 𝑘 𝑙 𝐼1  𝐼2

𝑟
                                     (11) 

Where, I1 and I2 are currents on conductors C1 and C2, r is distance separating both conductors in 

metre, l is the length of the conductor in metre, and k a constant [62], and Fe.e., is the force in Newton. Faraday, 

was not satisfied with this mechanism assumed Ampere theory is a simple interpretation which protected itself 

from any review [18], and since Eq. (11) was an outstanding formula, described by Maxwell as “The 

mathematical laws of the attraction and repulsions of conductors have been most ably investigated by Ampere, 

and his results have stood the test of subsequent experiments” [51]; but its mechanism was and can‟t be 

explained properly, due to shortage in the formula itself, relating this with the ambiguous structure in Newton‟s 

gravitational force, recently disclosed as internally transformed itself into centripetal force [42]; that Ampere 

interpretation is very complicated, and fields interaction suggested by Biot and Savart was a brilliant, it 

supposed “the wire became magnetized by the current flowing through it, there would be then an interaction 

between the magnetic poles of this wire and the magnetic poles of the compass needle,” but Ampere ideas 

prevailed [15]; Faraday described the produced magnetic fields around a wire, like rings around conductor 

carrying electric current, if a small magnetic needles lie placed as tangents to it, the needle will be deflected by 

the field [18], Maxwell thought lines of force play big role, while comment on the above, stating satisfaction 

with the attractive and repellent forces directed at magnetic poles, stating that, “anywhere the lines of force exist, 

some physical state or action must exist in sufficient energy to produce the actual phenomena” [51], Faraday 
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showed how the passing of electric current in wire produced magnetic curves in induction, diminished with 

distance, can be linked another rings perpendicular to the wire or related to current within it, he resemble these 

curves with magnetic poles [18], if Faraday, supposed the second wire carrying electric current, then he may 

obtained the shape shown by Fig. 5-b and Fig. 6-a, hence what is the importance of this in fields interaction? 

In conductors, electricity produced lines of magnetic force around it, its direction depends on the 

direction of electric circulation [20], fields interaction given by Eq. (A), generalized for all fields as given by 

Eq. (10) for electrostatic fields; while for two conductors carrying electric current, showed in Fig.5-b, conductor 

one (C1), carrying current (I1), produced Circular Magnetic Field (CMF-B1), conductor two (C2), carrying 

current (I2), produced CMF-B2, and since both currents are moving in the same direction, thus the produced 

CMF B1 and B2 are as Michael Faraday perceived they shorten themselves [25], thus producing magnetic force, 

its mechanism for attractive force is shown by cross-section of two attractive fields in Fig. 6-a, while Fig. 6-b 

shows two fields similar in direction, produced repulsive force, the direction of produced CMF is related to 

current flow [61], the CMF is clockwise for inward current in Fig. 6-a, and counterclockwise for an outwards 

current in left part of Fig. 6-b. 

 

 
Fig.4. Reinterpretation of Ørsted‟s experiment, in (a) the conductor doesn‟t carrying electric current, 

when the current is switched on as in (b), the magnet on the needle of the compass interacted with the Circular 

Magnetic Field (CMF) produced by the current and attracted towards it, hence deflected towards the negative 

pole, and in (c) when current is reversed, the positive part of the needle attracted by the CMF hence directed to 

the right. 

The attractive and repulsive force between two conductors carrying electric current is due to the 

shortened and repulsion of the Circular Magnetic Field (CMF) [61], shown in Fig.6, the CMF discovered by 

Oersted on July 21, 1820 [ 15] is produced by charged in motion, constituting currents flow [61], by the line of 

magnetic force, or magnetic line of force, or magnetic curve, Faraday meant that exercise of magnetic force, 

exerted in the lines usually called magnetic curves, its equally exist as passing from or to magnetic poles, or 

forming concentric circles round an electric current (the CMF), it‟s the force exerted in the lines joining two 

bodies, acting on each other according to the principles of static electric induction, which may also be either in 

curved or straight lines [22], thus the CMF represents a determinate and unchanging amount of force [21], 

caused an attractive or repulsive force between two conductors carrying electric current, and since each 

conductor produced CMF along the conductor as shown in Fig. 5-b, therefore each two CMF or -B1 and -B2 

shorten one another, as in Fig. 6-a, numbers of CMF shorten themselves thus attracts each other, fields of 

opposite directions repelled each other  [25], shown in Fig. 6-b, the two CMF or +B1 and -B2 by currents of 

opposite direction, repelled each other, produced repulsive force; attraction and repulsion by two bar magnets, 

aligned along their axes, was reproduced by Ampere electrodynamically using two planar current-carrying 

spirals, placed in front of one another in parallel vertical planes, which he also replicated using the two helices 

wires shown in Fig. 7-a, he thought the repulsive force due to the direction of current shown in Fig. 7-b, and 

supposed the interaction of the helices AB and CD of Fig. 7-a, which he supposed as a fourfold interaction, 

namely: (I) The rectilinear component of AB interacting with the rectilinear component of CD; (II) the 

rectilinear component of AB interacting with the azimuthal current of CD; (III) the azimuthal current of AB 

interacting with the rectilinear current of CD; and (IV) the azimuthal current of AB interacting with the 

azimuthal current of CD, thus straight wires carrying currents in the same sense attract one another [15], this 

odd interpretation is clearly a shortage by Ampere and due to an odd of Eq. (11). Fig. 7-c, shows the interaction 

of the two magnetic fields -B1 and -B2, at the interaction line, they shorten themselves, producing the attractive 
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force, an opposite fields in direction shown in Fig. 6-b produced repulsive force, therefore attractive and 

repulsive forces can be infer as, the continuation of the lines of force between poles, indicating an attraction 

between poles; and where lines of force from poles avoid each other, dispersed into space, the poles repel each 

other, in both cases they are drawn in the direction of the resultant of the lines of force [20], or across the 

interaction line; hence shortened field can explained Ørsted‟s experiment, in Fig. 4-a, which shows a conductor 

without current, a compass bellow it directed northward; when current is switched on as in Fig. 4-b, and since 

Ørsted‟s experiment showed the orientation of the magnetic needle is influenced by a nearby current-carrying 

wire [15], which in reality is the production of CMF, drawn by Oersted and shown in Fig. 3-a, hence CMF are 

produced along the conductor, with negative (-ve) poles on the exterior, which interacted and shortened lines of 

force on the positive (+ve) pole of the compass, which deflected towards the west or left as shown in Fig.4-b, 

when the current is reversed as in Fig.4-c, negative (-ve) poles are on the interior, which interacted and 

shortened the positive (+ve) pole of the compass, it deflected eastwards to the right as in Fig.4-c. 

 

 
Fig.5. Two conductors carrying electric current, the force produced in (a) is explained based on 

Ampere‟s, stating that, magnetic field by conductor C2 interacts with current in conductor C1 [50], we 

suggested conductor C1 produced Circular Magnetic Field (CMF1) or B1 and conductor C2 produced CMF2 or 

B2, the interaction of both B1 and B2, shortened or repelled both CMF and produced the magnetic force given by 

Eq. (18). 

 

Therefore, the force between two conductors carrying electric currents shown in Fig.8-a&b, where the 

currents in both conductors in Fig.8-a are in one direction, they produced CMF of opposite direction, they 

shortened and attracted the wire, while currents in Fig.8-b are opposite in direction, hence they repel each other. 

Although the concept of field interaction was difficult to attain since the mathematical laws of attractions are not 

analogous in any respect to those of undulations [20], as perceived by Eq. (3), which hindered creation of a 

formula, fortunately derived in the “Magnetic Interaction” [19], then developed and used in the electric field 

interaction, hence the CMF B1 produced around the conductor carrying electric current I1 shown in Fig. 5-b, is a 

CMF [48], (or Fig. 8-a&b for I1 & I2) therefore 𝐵1 due to 𝐼1 in Fig. 5-b, is 

𝐵1 =
2 𝑘 𝐼1
𝑟

                                              (12) 

Where, B1 is magnetic fields in Tesla, k= 2x10
-7

 Newton per square ampere [61], from Eq. (12), the 

electric current 𝐼1 is  

 𝐼1 =
𝐵1𝑟

2 𝑘
                                                  (13) 

The CMF or B2 produced around conductor carrying electric current I2 in Fig. 5-B, is 

𝐵2 =
2 𝑘 𝐼2
𝑟

                                              (14) 

From Eq. (14), the electric current 𝐼2 is 
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 𝐼2 =
𝐵2𝑟

2 𝑘
                                                  (15) 

Therefore, substituting 𝐼1 and 𝐼2 in Eq. (11) with 𝐼1 and 𝐼2 given by Eq. (13) and Eq. (15) respectively, 

the force is given by 

𝐹 =  
𝐵1𝑟

2 𝑘
  

𝐵2𝑟

2 𝑘
    

2 𝑘 𝑙1
𝑟

                     (16) 

Rearrangement Eq. (16) the force is 

𝐹𝑚 =
𝐵1𝐵2𝑟 𝑙1

2 𝑘
                                        (17) 

Where, B1 and B2 are magnetic fields produced by currents 𝐼1 and 𝐼2 on conductors C1 and C2 in Tesla, k= 2x10
-

7
 Newton per square ampere [61]. Changing the constant 2k to a positive number, therefore Eq. (17) becomes 

𝐹𝑚 = 𝐵1𝐵2𝑟 𝑙 𝑘−1                                   (18) 

Where, 𝑘−1 = 5.0x10
6
, N/ T

2
. m

2
, and the electromagnetic force Fm in Newton [19]. Eq. (17) shows, Faraday 

was correct believing that the attraction and repulsion between two current-carrying wires, can be explained in 

terms of simpler configurations not the direct interaction between current-carrying conductors [15], therefore 

Eq. (18) satisfied Faraday‟s prediction. 

 

 
Fig.6. Two conductors [19] in (a) as in Fig.1-a, carrying currents with similar direction, each produced 

Circular Magnetic Field (CMF), with similar directions, shorten each other, producing attractive force, while  

current in (b) due to two opposite currents, similar to Fig.1-B, each produced CMF opposite to the other, they 

repel each other, and producing repulsive force, given by Eq. (18). 

 

V. The Field’s Formula for the Magnetic Poles 
The magnetic dipole consists of two equal and opposite magnets, M+ and M-, force between magnetic 

poles is given by Eq. (3), and since the expression of the law of force between given quantities of „Magnetism‟ 

has exactly the same mathematical form as the law of force between quantities of „Electricity‟ of equal 

numerical value, much of the mathematical treatment of magnetism must be similar to that of electricity [13], 

and since, Eq. (3) is similar to Eq. (2), therefore the magnetic field generated by a magnetic pole is analogous to 

the electrostatic field produced by charge at rest, hence Eq. (10) is similar to Eq. (18), thus in vector notation 

and in the International System of Units, the magnetic field 𝐵1
      (𝑟 ) at a certain point 𝑟  of an inertial coordinate 

system, generated by a magnetic pole 𝑀1 located at the origin of this coordinate system is given by [15] 

𝐵1 =
𝜇0

4𝜋

𝑀1

𝑟2
                                               19  

From Eq. (19), the strength of the first pole 𝑀1 is 

𝑀1 =
4𝜋𝑟2𝐵1

𝜇0

                                           20  

While, magnetic field B2, due to magnetic pole 𝑀2 located at the radial distance r is 

𝐵2 =
𝜇0

4𝜋

𝑀2

𝑟2
                                               21  
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From Eq. (21), the second pole 𝑀2 is 

𝑀2 =
4𝜋𝑟2𝐵2

𝜇0

                                           22  

Substituting both 𝑀1 and 𝑀2 given by Eq. (20) and Eq. (22) respectively by 𝑀1 and 𝑀2 in Eq. (3), the following 

is derived  

𝐹𝑃 =  
4𝜋𝑟2  𝐵1

𝜇0

  
4𝜋𝑟2𝐵2

𝜇0

 
1

𝑟2
           23  

Since the greatest manifestation of force occurs when the end of one magnet is held near the end of 

another one [13], therefore different magnitudes of force are obtained before reaching that greatest 

manifestation, all of these formed by the magnetic force due to the magnetic fields by two magnet, therefore 

solving Eq. (23), the force is given by 

𝐹𝑃 = 𝐵1𝐵2  𝑟22𝑘                                       24  

Where, k=
4𝜋

𝜇0
=1.000029493423457978183238383982x10

7
 N/T

2
 . m

2
. 

 

 
Fig.7. (a) Shows Ampere‟s experiment to reproduced the attraction and repulsion force between two 

spiral wires, he interpreted it as due to the rotation of the two currents in (b) [15]; but as shown in (c), a similar 

direction of currents, produced magnetic lines of force of opposite direction in both wires, they shortened each 

other producing attractive force. 

 

VI. The Field’s Formula for the Catapult Force (the Motor Effect) 
  The Catapult force or the motor effect [61], or torque produced by current carrying wire [15], 

the formula of which is given by 

𝐹𝑒 .𝑚 . = 𝐵1  𝐼2  𝑙                                          (25) 

Where, B1 is the magnetic field, I2 is the current in the conductor, l is the length of the conductor 

cutting the field in metre and the magnetic force Fe.m, is given by electric-magnetic parameters is in Newton. 

Thus the magnetic field 𝐵2 produced around the conductor carrying electric current I2 in Eq. (25), is given by 

[61] 

𝐵2 =
2 𝑘 𝐼2
𝑟

                                               (26) 

Where, B2 is CMF in Tesla, k= 2x10
-7

 Newton per square ampere, from Eq. (26), I2 is given by 

𝐼2 =
𝐵2𝑟

2 𝑘
                                                   (27) 

Replace 𝐼2 in Eq. (25) with 𝐼2 given by Eq. (27), the force is given by 

𝐹 = 𝐵1   
𝐵2  𝑟𝑚

2 𝑘
  𝑙                                  (28) 

Where, B1 is a general magnetic field, B2 is the CMF produced by the current 𝐼2, 𝑟𝑚  is the magnetic 

radius of the CMF, l is the length of the conductor producing the CMF (B2) that interacted with B1, the 

magnetic force F is in Newton [19]. It‟s clear, Eq. (25) doesn't expressed the dynamical characteristics of the 
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rotational effect, therefore, the repulsive and attractive nature and mechanism of magnetic lines of force causing 

Catapult force, is express magnetically by [19]  

𝐹𝑐𝑚 = 2 𝐵1  𝐵2  𝑟𝑚  𝑙  𝑘−1                        (29) 

Where, 𝑘−1 = 5.0x10
6
, N/ T2 . m, and the electromagnetic Catapult force 𝐹𝑐𝑚  is in Newton [19]. 

 

 
Fig.8. Interaction of two Circular Magnetic Fields (CMF) produced by two conductors carrying electric 

current with similar direction in (a), produced an attractive force; while in (b) the currents of the conductors are 

opposite in direction, they produced CMF of opposite direction, repelling each other and producing repulsive 

force, both are given by Eq. (18). 

 

VII. The Electromagnetic Interaction (The Field’s Formula for the Lorentz Force) 
The Lorentz force ascribed to the existence of electrostatic field, used in explaining the characteristics 

of the magnetic force [64], while the magnetic force as associated with moving source charges is related to 

interaction of current bearing wire [65], the force is given by 

𝐹𝐿 = 𝑞(𝐸 +  𝑣 𝐵1  𝑠𝑖𝑛 𝜃)                       (30) 

Where, 𝐹𝐿 is Lorentz force. A moving charged particle while moving in free space, produced what is 

designated as the Circular Magnetic Field (CMF) [19], which was derived using Maxwell‟s and Einstein‟s 

theories [66], the magnitude of the CMF for both electrons and protons Be and Bp respectively  (or 𝐵2) [67, 68, 

69], is given by 

𝐵2 =  
𝑞 𝑣

𝑟𝑚
2  𝑐

                                                (31) 

Where, B2 (or Be/p) is the magnitude of CMF in Tesla, v is charged particle (electron or proton) velocity in m.s
-1

, 

c is the speed of light in m.s
-1

, rm is the magnetic radius in meter. The intensity of such CMF, created by nucli in 

High-energy Ion Colliders (HICs) moving close to the speed of light  are much stronger than any fields, 

including the critical magnetic field for electrons 𝐵𝑐 =
𝑚𝑒

2

𝑒
= 4 × 109 Tesla, and the ∼10

11
 Tesla at neutron stars, 

this field reached ∼10
13

 Tesla, at the Relativistic Heavy Ion Collider (RHIC) in Brookhaven National 

Laboratory (BNL) and ∼10
14

 Tesla at Large Hadrons Collider (LHC) in CERN-HIC [70]; from Eq. (31), the 

product of the charge and velocity, is given by 

𝑞 𝑣 = 𝐵2  𝑟𝑚
2  𝑐                                          (32) 

Replacing qv in Eq. (30) by the right hand side of Eq. (32), therefore, the magnetic force obtained due 

to interaction of CMF by charged particle‟s CMF, is given by [19] 

𝐹𝐿 =    𝑞𝐸 +  𝐵1  𝐵2  𝑟𝑚
2  𝑐 𝑠𝑖𝑛 𝜃        (33) 

Where, 𝐵2 is electron‟s or proton‟s CMF given by Eq. (31)   is the angle between the two fields, and 

the magnetic force Fm is in Newton. The similarity between forces in the line of electrodynamics force (by 

electric current) and the line of magnetic force or the CMF, was described by Faraday as “an axis of power 

having contrary forces exactly equal in amount in contrary direction” [25], taking this as a background, the 

mechanism by which charged particles interacted with Magnetic field (B1) has been suggested [19]; in which the 

interaction of charged particles‟ CMF (B2) with the general magnetic field (B1) shown in Fig.9, for electron and 

proton, produced magnetic force and caused both the electron and the proton to gyrate  oppositely; therefore, 

Eq. (33) truly expressed the dynamical charged mechanism shown in Fig.9, while in the “Magnetic Interaction 

(MI)” the force is given as [19] 

𝐹𝑚 =  𝐵1𝐵2  𝑟𝑚
2  𝑐 𝑠𝑖𝑛 𝜃                           (34) 

In the “Magnetic Interaction (MI)” [19], Eq. (34) was showed to be equivelant to Lorentez force given 

by Eq. (30) [19], and as given by the above three steeps, hence Eq. (34) shows the true interaction between two 

magnetic fields, and both formulas are given by 

𝐹𝑚 =  𝐵1𝐵2  𝑟𝑚
2  𝑐 = 𝐹𝐿 =  𝐵1𝑞 𝑣          (35) 
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Where, B1 is the strong magnetic field around which electron/proton gyrate, as shown in Fig.9 or nucleus 

Spinning Magnetic Field (SMF) in Tesla [19]. 

 

 
Fig.9. The interaction and capturing of both Electron‟s Circular Magnetic Field (ECMF-B2e) and 

Proton‟s Circular Magnetic Field (PCMF-B2p), by Magnetic Field (B1), energies of the particles are equal [19], 

this resulted in Magnetic Force (Fm), it caused electron and proton to gyrate oppositely at Magnetic Radius 

(𝑟𝑚 ). 

 

VIII. Results and Discussion 
 The inverse square law of gravity derived by Newton in 1665 was the bases upon which similar laws for 

forces between electrified bodies and magnetic poles were derived by Augustin Coulomb in 1785 [15]. 

 Newton‟s and Coulomb‟s laws are directed along the straight line connecting the two bodies; they follow 

the law of action and reaction and vary as the inverse square of the distance between the bodies [15]. 

 The discovery by Hans Christian Ørsted on July 21, 1820, that a wire connecting the ends of a voltaic 

battery affected a magnet in its vicinity [13], led Ampere to derive a formula for two conductors carrying 

electric current [15], the formula was a good mathematical structure, but it was bad in its mechanism, and 

denounced by most of his contemporary scientists. 

 Newton‟s gravitational law is similar to the Ampere law, it has good formula with vague mechanism, the 

formula was discovered to change its status through an internal mechanism by the gravitational constant G 

[42], thus the inverse square law is not the perceived perfect mathematical formula. 

 The claim that gravitational wave was detected and required to be boosted with quantum tricks [71], 

showed how far misinterpretation lacking logic can go, they first need to solve the paradox in gravitational 

formula [42] before interpreting any wave. 

 Ampere was guided by direct action at a distance while investigating the action of one electric circuit 

upon another, by determining action on the first due to the magnetic field produced by the second [13] 

 The debate on the nature of Ampere force and the action at a distance led to the consolidation of the 

concept of action at distance [15]. 

 Ampere‟s work was criticized by his main contemporary scientists working on the subject, namely, 

Ørsted, Biot, Savart and Faraday, and later by researchers, like Grassmann [15]. 

 Both action at a distance and Ampere‟s works signaled the start of transformation in the concept of truth 

in physical world, where real mechanism was exchanged by a mathematical concept of the truth. 

 The second main diversion that formed the current physical science, when an attempt to resolve the 

photoelectric effect in 1905, led Einstein to introduce quanta (photon) as massless particle to knock 

electrons from atom [32], it was opposed by most prominent scientists like Planck, Lorenz and Millikan 

[72], till photon was endorsed by Compton experiment in 1923 [73]. 
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 The photon led to the emergence of Quantum Mechanics (QM) in early twenty century [33], and started 

the domination of mathematical based interpretation (theory) over the physical based interpretation 

(theory), started with the inverse square laws, Ampere complicated works and action at a distance 

assumption in which there is a disconnection between the mathematical formula and mechanism of the 

phenomenon. 

 Forces in nature exhibited itself in four different groups, classified according to their strength into four 

forces, these are the gravity, the weak, the electromagnetic and the strong respectively [74]. 

 The unification of electricity, magnetism and light by Maxwell as constituting electromagnetic radiation 

[1], doesn‟t mean the unification of electric and magnetic forces. 

 Since there is no link between two masses in gravitational force, the same for charges in electrostatic force, 

the magnet poles in magnetic force and two conductors carrying currents in Ampere force, therefore the 

action at a distance was thought to be carried by carrier, and particles are thought to communicate with 

one another through force carrier, these are particles that acted like messages exchanged between other 

particles [75], a suggestion led to the integration of radiation with force, found not to be true. 

 Based on force carrier, the photon was thought to mediate the electromagnetic interaction, the massive 

gauge bosons called the W and Z bosons mediate weak force and gluons mediate the interaction of color 

charges in the strong interaction [43]. 

 But since the Radiation Magnetic Force (FmR), given by Eq. (24) in “The Photoelectric Effects: Radiation 

Based With Atomic Model” [36], showed the force embedded electromagnetic radiation, while Compton‟s 

formula claimed the existence of photon with momentum in electromagnetic radiation was faulty [37], and 

Compton effect was explained [39], as well as the double slit experiment [40], and the Electron Diffraction 

[41]; therefore nothing remains that can defend the photon or quantum mechanics, except the claim that, 

photon was detected [76], which is a clear misinterpretation of experiments. 

 The quest by Ørsted, Biot, Savart, Faraday, and Grassmann to get the logical mechanism explaining the 

magnetic force [15], finally achieved, when Eq. (A) was formulated in 1999, for magnetic interaction, now 

found relevant for electrostatic field interaction in addition to magnetic fields interaction by shortened or 

repelling each others as showed by Faraday [25]. 

 The formula for fields interaction given by Eq. (A) is used to solve the Force between Two Conductors 

carrying electric current; and the interaction of Electric Fields, force due to the magnetic poles, the 

Catapult Force or the Motor Effect, the Electromagnetic Interaction or Lorentz force. 

 Although the unification of electromagnetic force and the nuclear force was suggested [77], a modified 

version of the Spinning Magnetic Force (SMFc) or the Nuclear Force (FN) of magnetic origin [78], will be 

out soon. 

 The electromagnetic force and weak force are unified as the Weak Spinning Magnetic Force (FW) or the 

Weak Interaction of magnetic origin [79], with modified version [78]. 

 Finally, a suggestion for inter-earth gravity was given in “The Hydrostatic Force (𝐹𝐻) of Gravity (The 

Atmospheric Force of Gravity)” [80] and planets rotational gravity will be coming in “The Interaction 

Between Both the Earth‟ and Solar‟ Magnetic Fields” [81].  

 Therefore the four forces of nature are unified as Electric and Magnetic Force in origin; using Eq. (A), 

each is taken a similar form and shape. 
 The constant of electrostatic force is ke = 9.0x10

9
 ,1.1111111111111111111111111111111x10

-10
 N/V

2
.m

-2
 

.m
2
, and for magnetic force of Ampere is 𝑘−1 = 5.0x10

6
, N/ T

2
. m

2
, for magnetic pole k = 

1.000029493423457978183238383982x10
7
 N/T

2
 . m

2
., for Catapult force 𝑘−1 = 5.0x10

6 
, N/ T2 . m, and 

for Lorentz force k=c= 3x10
8
 m/s. 

 It‟s very sad, with the current technological advancement; scientists couldn‟t know the real cause of 

Hurricanes, Earthquakes and Tsunami, and how to minimize their destructive force; above all they don‟t 

want others to figure it out! 

 

IX. Conclusion 
 

We analyzed the history of the inverse square laws started with Newton‟s gravitational law, then 

Coulomb‟s forces between electrified bodies and the magnetic poles, the acceptance of these forces were 

boosted when Ørsted discovered the influence of electric current on magnetic field, investigated experimentally 

by Ampere and led to the establishment of the laws of the mechanical action between electric currents; the lack 

of sensible mechanical explanation led to critics by his main contemporary scientists and later by many, namely, 

Ørsted, Biot, Savart, Faraday, Grassmann and other researchers, the long known attraction or repulsion 

characteristic exhibited by electrostatic and magnetic lines of force, led us to suggested the field‟s formula, it 

attained the force between two electric charges, two conductors carrying electric current, force due to the 

magnetic poles, the catapult force (the motor effect), the electromagnetic interaction or Lorentz force; although 
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the formula was used to explained the nuclear (Strong) force and Weak force, but a modified version of both 

forces will be out soon with the Gravitation force between planets; these forces of nature are unified as an 

electric and magnetic force, the knowledge of which will help in the understanding of the physical world. 
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