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Abstract 
 

Quantum Magnetodynamics is presented as the foundation for Quantum Gravity. This 

conceptual foundation is used to explore the influence of magnetodynamical processes in 

the quantum and cosmic realms. In an exposition, through modelling electron, neutron, and 

quark degeneracy pressures associated with white dwarf stars, neutron stars, and black 

holes, it is shown that these incremental degeneracy pressures are countered by the 

dominance of gravitational pressure to which there is a finite limit that culminates in an 

explication for the Big Bang event. In the ensuing conditions that evolved, magnetism was 

initially the dominant force in the early universe. Incorporating a plausible explication for 

dark matter, as the observational extent of quantum gravity, magnetodynamical processes 

would ultimately reconcile the extreme classical hierarchical scales of the universe, with its 

structural formations and their cohesion, to a governing process that originates at the 

quantum scale. 

 

PACS numbers: 98.80.Qc, 95.35.+d, 97.60.-s, 98.80.Bp 

 
1. Introduction 

 

In the original theoretical presentation [1], a deliberation into whether hypothetical magnetic 

monopole particles mediated the magnetic force led to the serendipitous insight that the existence of 

gravitons would constitute magnetic monopole dual particles, which self-organize into gravity 

strands, and that these formations mediate the gravitational force. This initial premise readily evolved 

into realizing a solution for quantum gravity in perfect unity with magnetic and electrical 

fundamental forces, thereby forming a foundation for Quantum Magnetodynamics. In the process, it 

advanced a realization that there is a missing dimension to scientific knowledge. In the 

establishment of magnetic charge, in duality symmetry with electric charge, will lead to a dynamic 

advancement in scientific understanding at both the quantum and cosmic realms. 
 

1 This work, originally conceived in May 2009, has been updated based on ongoing development and enhancements 

to communicate its evolving progress openly and transparently. 
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1.1 Theoretical Premise 
 

The theoretical premise is based on the reasoning that magnetic monopoles would emanate from non-

confinement in QCD (in furtherance of [2]): the cause, the by-product of quark/gluon interactions. 

The effect will be continuous streams of oppositely charged magnetic monopole particles expelled 

from nucleons in opposite directions along the axes of spin. The natural pairing of nucleons in 

up/down spin orientations enables streams of magnetic monopoles to self-organize into Dirac strings 

or gravity strands of alternating charged particles, thereby initiating a gravitational force (see Figure 

1.1). The force of attraction manifests due to continuous head-on attractions and annihilations of 

alternating pairs of oppositely charged gravitons.1 Single/unpaired nucleons (or paired nucleons 

where protons’ spin orientations readily invert in response to electromagnetic activity) will expel in 

opposite directions magnetic monopoles with identical charges, thereby instigating a magnetic force 2 

(see Figure 1.2). The gravitational and magnetic forces are distinct in that they retain non-interaction, 

whereas their transpositional duality will formalize their unification as Gravitomagnetism. 3 
 

 
 

                 Figure 1.1: Gravitational force            Figure 1.2: Magnetic force 

 
1 This infers that gravitons are paired massless gauge bosons each comprising a monopole and an antimonopole of 

opposite magnetic charges, which facilitates annihilation (and potentially emit Dark Photons [3]). Head-on 

attraction/annihilation of leading particles in converging gravity strands exposes the next pair of oppositely charged 

particles in continuation of the process. The pulling force generated by the leading particles is transferred via each 

opposing strand formation to the source objects. 
2 This produces plausibility that lines of magnetic flux constitute magnetic monopoles with identical charges in traceable 

streams that curve progressively apart by their mutual repulsion (and where oppositely charged streams meet in head-on 

attraction/annihilation [4]). It can be deduced that the magnetic monopole will have an electric moment, enabling 

interaction by the interconnection of fields between magnetic monopoles in magnetic strands and electrically charged 

subatomic particles. In gravity strands, the overall effects of electric moments and magnetic charges are neutralised 

throughout each strand with only the leading particle retaining a net surplus magnetic charge. 
3 The QCD origin restricts the source of gravitons to hadronic matter. This will attribute the mass of black holes to 

extremely dense quark-matter interiors. Correspondingly, neutron stars’ sources of gravitons would originate from the 

neutron constituents of these stars. The duality of the subject forces is then explanatory to both the very strong 

gravitational and magnetic fields of these compact cosmic objects. Regarding particles, only nucleons (as the only 

stable hadron particles) can have gravitational interactions to the exclusion of all other subatomic particles. 
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2. The Planck Realm 
 

2.1 A Fundamental Principle of Mass 
 

Taking Einstein's famous equation with regard to the rest mass-energy of particles and breaking it 

down into its components: 

𝐸0 = 𝑚0𝑐2 = 
3𝑉0ℏ−1 2⁄

𝜇0𝜀0
                            (2.10)  

 

where the mass-energy correlative element, 𝑐2, arises from the reciprocal of the product of vacuum 

permeability, 𝜇0, and vacuum permittivity, 𝜀0: 
 

𝑐2 = 
1

𝜇0𝜀0
                                 (2.11a) 

 

It remains that the rest-mass element is:  

𝑚0 = 3𝑉0ℏ
−1 2⁄

                                  (2.11b) 
 

and accordingly, particle density is: 1 

𝜌0 = 3ℏ
−1 2⁄

                                    (2.11c) 
 

This will establish that particle density is relativistically constant. Particles’ volumetric size – 

distinct or relativistic variant – is then determined by the quanta of energy carried as verified by 

the Planck-Einstein formula 𝐸 = ℎ𝑓: 

𝑉0𝑓𝜌0𝑐2 = ℎ𝑓                                    (2.12) 
 

where ℏ and h are Planck constants and f the wave frequency. Eqn. 2.12 illustrates wave-particle duality 

(and also would question the notion of massless particles [5], but is not the purpose of this topic.) What 

is essential is that the densities of particles are identical and invariant, thereby inferring density has 

reached a Universal Mass-Energy Density or, to be more specific, in the concentration of energy has 

transcended a density threshold where energy has condensed into the manifestation of mass. 
 

 
 

Figure 2: Sample of the particle zoo 
(Numerical values: acquired data, calculated results.) 

 

As energy can neither be created nor destroyed, Eqn. 2.11a in conjunction with Eqn. 2.11c vindicates 

that the origin of the energy in Einstein's equation is in the vacuum wherein vacuum energy density 

is equivalent to 1/c J·m-3. It can be deduced that the quantum arises within the Planck realm in each 

discrete granularity of energy, where nothing is more fundamental. The perpetual existence of 

vacuum energy is regarded as eternal, infinite, and profoundly the genesis of everything that exists. 
 

1 3ℏ−1 2⁄  = 2.9213 x 1017 kg·m-3, which equates to a staggering 292 trillion t·m-3. 
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3. The Quantum Realm 
 

3.1 Intermolecular Forces 
 

In summary [1], quantum-gravitational interactions correlate with the mass densities of individual 

elements and compounds, in the requisite form of their relative equivalent Specific Density: 
 

  𝑅𝜌 = 
𝜌

𝑢𝑛𝑥
      kg·m-3·u-1                                         (3.10) 

 

where 𝜌, the mass density, 𝑢, the atomic mass units1 and 𝑛, the element atomicity. Precise molar 

volume is established from the reciprocal of specific density: 
 

  𝑅𝑣 = 
1

𝑅𝜌
      kg-1·m3·u    or    m3·kmol-1               (3.11) 

 

Statistically, there is a direct correlation between molar volume and the interactive strengths of 

electrostatic and gravitational forces. It is referred to as the Mean Interactive Distance:  
 

 〈𝑑〉 = √𝑀𝑅𝑣         m                                     (3.12) 
 

where constant 𝑀 =  𝑒2 2𝜋𝜀0𝐺⁄   kg·m-1·u-1. The Coulomb accumulative repulsion interaction    

(𝑒− - 𝑒− or ion+ - ion+) between atoms: 

𝐹e = 
𝑒2

𝜋𝜀0〈𝑑〉2                                       (3.13)  

 

As disclosed in the theoretical premise, the gravitational force is instigated by gravitons self-

organizing into gravity strands, culminating in their distinct multi-vectorial outward radiation from 

atomic nuclei. In the mediation of the gravitational force, the attraction/annihilation of gravitons in 

converging individual gravity strands between two atomic nuclei produces the resultant gravitational 

interaction: 
 

𝐹g = −2𝐺𝑅𝜌                                                                 (3.14) 

 

Atoms cohere into the heterogeneity (topology) of matter by reason of equilibrium attained by the 

opposing Coulomb and gravitational interactions:  
 

𝐹e − |𝐹g| = 0                                      (3.15)  
 

It can be deduced that, atomically, solids are consolidated by a high proportion of continuous 

alignment of gravity-strand interactions between atomic nuclei. Whereas, in the liquid state, and to 

a greater extent in the gaseous state, such proportion is lower and is replaced with continual 

intermittent interaction of gravity strands due to molecular kinetic motion. The strengths of all 

gravity-strand interactions are concluded to be inversely proportional to molecular kinetic energy, 

which is dependent upon temperature [1]. 

 
1 A dimensionless unit, u, is assigned to atomic mass units to notate a distinction between mass density and specific 

density. 
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3.2 Black Holes 
 

When a dying star collapses in a supernova, and the mass density of the remnant core exceeds the 

Tolman-Oppenheimer-Volkoff limit for neutron degeneracy pressure, the object left is a stellar black 

hole. Regarding the assumption that a black hole forms a singularity, an infinitesimal dense volume 

presents an implausible entity, whereby the fundamental physical laws break down, and all known 

forces in their current form would be negated, which includes gravity (as, without quarks and 

gluons, there will be no emission of gravitons). 
 

The theoretical premise defines all forms of hadronic matter as the sole sources of gravitons. Thus, 

it would justify that for black holes to emit gravitons, the consistency of their interiors must allow 

quark/gluon interactions. Therefore, the most plausible explanation for their interiors is that they 

are composed of a highly dense quark-gluon superfluid plasma or, in this context, quark matter ([6] 

and in conjunction with the initial premise). This postulates that all black holes are ultimate 

composite particles composed of quarks, which are technically deemed quark stars. 
 

In applying the universal mass-energy density, as derived in Eqn. 2.11c, as a minimum density of 

this quark matter, then together with the established mass of a black hole, can be used to determine 

its volume and surface radius. In contrast, the Schwarzschild radius defines the event horizon: 
 

𝑟s = 
2𝐺𝑚

𝑐2                                       (3.20) 

 

If a black hole's mass is less than eight solar masses, its event horizon will be below the surface. 

The visibility of the black hole and its surface then becomes contingent on the ability of quark 

matter to absorb, emit, or scatter photons – an important question either way, with consideration that 

photons (like neutrinos, for example) do not emit gravitons and, therefore, are unbound to the 

gravitational force. 
 

3.3 In Modelling Electron, Neutron, and Quark Degeneracy Pressures 
 

Below are two refined equations of state [7], which produce related mean values concerning cosmic 

objects. The radius, in metres, for a white dwarf star, neutron star or black hole: 
 
 

𝑅 = (
81𝜋2

512
)

1 3⁄
𝑟 𝑠 ℏ2

𝐺𝑚𝑥𝑀𝑢
 2 𝑁−1 3⁄  

 

Where: 

𝑟, is a constant 3.12049069 for neutron stars or for black holes, 𝐵0𝑚0.63817, where 𝐵0 is a constant. 

𝑠, the spin scale is applied to neutron stars only. This accounts for the centrifugal force generated by 

rapid spinning, which counters the gravitational force to a degree and assists the neutron degeneracy 

pressure in supporting more mass, with a corresponding increase in radii. This will be clarified later. 

𝑚𝑥 is substituted with either election mass 𝑚𝑒 for white dwarf stars or neutron mass 𝑚𝑢 for neutron 

stars (also relevant for the quark matter in black holes). 

𝑀𝑢, the atomic mass constant applies to cosmic objects up to and including white dwarf stars. For 

neutron stars and black holes, it is replaced with 𝑚𝑢. 

𝑁 = 𝑚 𝑀𝑢⁄  or 𝑁 = 𝑚 𝑚𝑢⁄ , the total number of nucleons comprising in the object.  

𝑚, is the mass of the object. 

(3.30) 
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The electron, neutron, or quark degeneracy pressure – resulting from molecular repulsion – is in 

pascals: 

𝑝e = 𝑠
𝜋3ℏ2

15𝑚𝑥
 (

3𝑁𝑁𝑒

𝜋
)

5 3⁄

𝑉−5 3⁄  

Where: 

𝑁𝑒, the electron fraction (protons / the nucleon number), if unknown, then assume 0.5. This is 

irrelevant for neutron stars and black holes and, therefore, omitted (or set to 1). 

𝑉, is the volume of the object. 
 

A correlation between a cosmic object’s physical volume and its mean interactive volume can 

equally be attributed to either the degeneracy or gravitational pressures: 
 

〈𝑣〉 = (
1

5

𝑄

𝑝e
)

3 4⁄

(
4𝜋

3
)

1 4⁄

 

 

where 𝑄 is a correlative constant. The gravitational pressure – resulting from molecular attraction 

– is derived from the following procedure and, again, are mean values with respect to the cosmic 

object. The mean interactive distance:  

〈𝑑〉 =  √
3〈𝑣〉

4𝜋

3
                                                (3.33a) 

 

For the specific density: 

𝑅𝜌 = 
𝑀

〈𝑑〉2                                                 (3.33b) 

 

where 𝑀 is a constant disclosed in Eqn. 3.12. For the internal gravitational interactions: 
 

𝐹g = −2𝐺𝑅𝜌                                                               (3.33c) 
 

The resulting gravitational pressure in pascals: 

𝑃g = 
𝐹g

〈𝑑〉2                                                                 (3.33d) 

 

Eqns. 3.31 through to 3.33d are universal to all spherical hadronic cosmic objects, where their 

stability is due to their opposing pressures being in equilibrium, and thereby are equivalent:              

𝑝e − |𝑝g| = 0. 
 

Among astrophysicists, there remains uncertainty as to the maximum mass and minimum diameter 

of a neutron star. Furthermore, their calculations on all observed neutron stars with different masses 

produce diameters that result in their mean mass densities exceeding the universality of mass-energy 

density. To continue, a crucial constraint is imposed: the universal mass-energy density, as derived 

in Eqn. 2.11c, which will be referred to as an absolute density, 𝜌0, cannot be exceeded in baryonic 

matter. (This constraint is surpassed only in the hadronic quark matter of evolving black holes.) 
 

This is exemplified by the detection of a rapidly rotating millisecond pulsar called PSR J0740+6620 

at 2.072−0.066
+0.067

 M⊙ and an ascertained diameter of 24.78−1.96
+2.60

 km [8]. Astrophysicists believe this 

star approaches the limit of how massive a neutron star can become before collapsing into a black 

hole. Again, this ascertainment for the diameter results in the mean density being greater than 

absolute density by a factor of 1.77. The spin scale for neutron stars is dependent on the rate of 

spin, which is different for each star. For a non-spinning neutron star, 𝑠 = 1. PSR J0740+6620 has 

(3.31) 

(3.32) 
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a spin frequency of 346 Hz, which, when converted to the spin scale, equals 1.7791 (see Table 2), 

and this is a contributory factor to the final diameter. In modelling this pulsar using the given mass 

and within the density constraint, the equations of state produced a diameter of 33.84 km and a 

consequential mean density at sixty-nine per cent of absolute density. This pulsar is presented in 

Model 1. Complying with this density constraint would naturally call to debate the diameters 

astrophysicists ascertain for neutron stars. 
 

Model 1 also presents TON 618, imaged by the Sloan Digital Sky Survey, at 4.07×1010 M⊙, is the 

most massive black hole currently observed. Equally presented is the projected black hole at the Big 

Bang (further described in Subsection 4.3). 
 

                                           
 

           Table 1: Applied constants            Model 1: White dwarf, neutron star and black holes 
 

At a neutron star’s core, where density reaches equivalence to absolute density, the constituent 

neutron particles become so compressed that they progressively collapse into their component 

quarks, which behave independently in the form of quark matter [9]. Any progressive transition of 

neutron-rich matter into quark matter will not involve a nova or a sudden collapse. 
 

Quark matter composed of only up and down quarks has a high Fermi energy and is unstable. The 

Bodmer-Witten conjecture is that quark matter will gravitate towards its lowest-energy state in 

converting some down quarks into the next generation heavier strange quarks, which dramatically 

stabilizes the quark matter [10].  
 

From modelling, it can be concluded that all neutron stars will contain a quark-matter core whose 

size directly correlates with the star’s percentage of mean density to absolute density, 〈𝜌〉 𝜌0⁄ . Model 

2.a illustrates the percentages of absolute densities, and Model 2.b shows the resulting diameters 

in relation to the scaled spin of neutron stars. 
 

 
 

Model 2.a                                                            Model 2.b 
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When a neutron star acerates matter from a stellar binary companion, the continuing increase in the 

star’s mass would proportionally increase its internal gravitational pressure and mean density. If the 

neutron star’s ongoing increase in mean density were to achieve equivalence to absolute density, then 

the star would have transformed into a stellar black hole. In a precise assessment, if the mean density 

of a neutron star were to approach 〈𝜌〉 𝜌0⁄ = 𝑀⊙
−10/21 with respect to the 𝑀⊙ of the star, the star’s 

internal gravitational pressure would correspondingly be approaching equivalents to the internal 

gravitational pressure of a minimal black hole. Therefore, the logical conclusion is that with such a 

critical high internal gravitational pressure and an extensive quark-matter core, the neutron star’s 

degeneracy pressure, produced by the remaining neutron-rich matter, barely sustains integrity. If this 

integrity is surpassed due to a continuing increase in mean density, it would be consequential in the 

neutron star’s rapid transformation into a black hole. 
 

Theoretically, it is modelled that a non-spinning neutron star – whose existence has low probability 

– can transform into the minimum mass for a stellar black hole at 1.04 M⊙. Table 2 illustrates an 

array of the maximum solar masses that neutron stars can achieve at incremental points on the basic 

spin scale, 𝑆0, where achieving this maximum mass will transcend the stability of the neutron star, 

i.e., 〈𝜌〉 𝜌0⁄ > 𝑀⊙
−10/21 and, thereby, the neutron star will transform into a black hole. 

 

  
 

Table 2: The transformation of neutron stars into black holes 
 

Conversion of the neutron star’s spin frequency, 𝑓, to a spin scale, 𝑠, required by the equations of 

state, is calculated from the data expressed in the Spin Table of Table 2: 
 

𝑠 = (𝑆0 +
𝑓−𝑓L

1+𝑓H−𝑓L
0.1)

2/3

 (3.34) 
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An interesting pulsar, PSR J1748−2446ad, with a spin frequency of 716 Hz, is the fastest-spinning 

pulsar so far discovered. It has an estimated mass of less than two solar masses with a debatable 

submitted conclusion that ‘the spin rate constrains its radius to be < 16 km’ [11]. This raises another 

important question: Does a maximum spin frequency constrain neutron stars? 
 

𝑓𝑚𝑎𝑥 = (
𝐺𝑚

4𝜋2𝑅3
)

1/2

 

 

The conclusion to this question is that a neutron star’s spin frequency is initially established as it 

forms from the supernova. If this spin frequency slightly exceeds a maximum spin frequency, the 

neutron star may potentially stabilize if it develops an equatorial bulge. Otherwise, the alternative is 

that the excessive centrifugal forces will overcome the gravitational force, causing the newly forming 

neutron star to disintegrate. For the above pulsar, if its mass had been below 1.62 M⊙, then its spin 

frequency would have been greater than its maximum spin frequency, and, therefore, the concluding 

constraint is applicable. The circumstances are reversed with greater mass, where the 𝑀⊙
−10/21 

aspect becomes the constraining factor. In applying the equations of state to PSR J1748−2446ad, 

with its established spin scale, 𝑠 = 2.1328, is modelled at different solar masses: 
 

                                                
 

Model 3: PSR J1748−2446ad at 716 Hz 
 

The overall conclusion, considering all constraints, it is feasible for extremely rare ultra-rotating 

neutron stars to approach three solar masses – the maximum modelled was 2.924 M⊙  at 1,108 Hz. 

With a projected upper limit concerning the mass of neutron stars, it has presented astrophysicists 

with a so-called mass gap regarding what types of objects exist between the maximum size for a 

neutron star and the minimum size for a stellar black hole. It has been presented that the theoretical 

minimum mass for a stellar black hole is 1.04 M⊙ and thereby resolves the mass gap issue in the 

existence of evolving mergers of minimal mass black holes – those of less than eight solar masses, 

their event horizons will be below the surface and, as stated in Subsection 3.2, is in question as to 

whether they are visible. 
 

Applying the crucial constraint of absolute density to the evolution of black holes results in a 

phenomenon where gravitational pressure progressively compresses the energy and mass out of the 

quark matter with a corresponding reduction in black holes’ gravitational field strength. By the 

example of its massiveness, the inherent mass from the accumulation of matter in the formation of 

TON 618, as featured in Model 1, would be intrinsically different from its observable gravitational 

mass. It would, inherently, need to be more than eight-fold more massive. Furthermore, applying 

the crucial constraint would finalize a different conclusion for the Big Bang. Although logically 

conceivable, the vital question regarding the conservation of energy remains throughout this model. 

(3.35) 
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The viable alternative is that the density of the quark matter within evolving black holes progressively 

increases through the immense compression induced by internal gravitational pressure that overcomes 

the extreme rigidity of the quark degeneracy pressure – where there is an ultimate finite limit to this 

compression as disclosed in Subsection 4.3. Due to neutron stars’ smaller masses, this increase in 

density beyond absolute density would be negligible within their quark-matter cores. 
 

The speed of light restricts the angular velocity at the physical surface of a black hole and, thereby, 

imposes a maximum spin frequency: 
 

𝑓𝑚𝑎𝑥 = 
𝑐

2𝜋𝑅
                                              (3.36) 

 

The asymptotic freedom of the strong nuclear force results in the force becoming stronger with any 

expansion. Therefore, the centrifugal force generated by the black hole’s rotational frequency will 

have minimal effect on its radius and is the reason why the relevant variable 𝑠 in Eqn. 3.30 is 

omitted for black holes.  
 

As an exercise, the equations of state are applied to the principal cosmic objects of the solar system, 

as presented in Model 4. 
 

 
 

Model 4: Principal cosmic objects of the solar system 
 

The electron fraction (protons / the nucleon number), 𝑁𝑒, is assumed to be 0.5 for cosmic objects 

whose composition is unknown or obtained, as illustrated in Figure 3, where the composition of the 

Sun is used as an example. 
 

 
 

Figure 3: Composition of the Sun 
 

Developing from the theoretical premise for quantum gravity, the Coulomb and gravitational 

interactions between atoms and molecules of different elements and compounds and other quantum 

aspects were derived from their molecular properties, as demonstrated in Figure 4.  
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Figure 4: Examples of the quantum aspects instrumental in elements and compounds 
 

The process of deriving the quantum aspects for the elements and compounds can be applied to 

cosmic objects by calculating in an initially reverse procedure from the mean interactive volume, 

as determined by Eqn. 3.32. The quantum aspects disclosed by this process for such objects are in 

perfect harmony with the equations of state and the theoretical facets of quantum gravity. 
 

      

 
 

Model 5: Quantum construct of cosmic objects 

(Note: Values for each object are related mean values.) 
 

3.4 Compact Cosmic Objects Associated with Powerful Magnetic Fields 
 

The transpositional duality of the gravitomagnetic unified fields would realize a correlation between 

gravitational field strengths and the powerful magnetic fields of compact cosmic objects. This can be 

understood when these objects are in a highly energised state (e.g., during formation) and are initially 

unstable; the ability for gravitons to self-organize into gravity strands is reduced, which inversely 

increases the formation of magnetic strands responsible for the magnetic force. These initial and 

evolving conditions are elucidatory to the evolvement of strong magnetic fields. 
 

Magnetars with extremely powerful magnetic fields of 108–1011 teslas are up to 1000 times more 

powerful than those of neutron stars. During the period of stabilization over approximately 10,000 

years, the magnetic field of magnetars decays to the equivalence of regular neutron stars [12, 13]. A 

hydrodynamic dynamo process from the rapid rotation of magnetars, which is postulated as the 

source of their magnetic fields, cannot explain the decay in the strength of these magnetic fields, as 

the rate of rotation increases over the decay period from 5–12 seconds for most magnetars [13] to 

less than one second for regular neutron stars [14]. 
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It is further reasoned that, as magnetars becomes more stabilized as their energised state decreases, the 

strength of their gravitational fields increases as gravitons, manifested in magnetic strands, progressively 

self-organize into gravity strands, which explains the cause of magnetic fields decay. Increasing 

gravitational pressure proportionally increases the mass density of magnetars, which is evidenced in 

starquakes brought about by the internal structure of these stars contracting. Therefore, it also explains 

magnetars’ increasing rate of rotation, which is due to the conservation of angular momentum. 
 

The above is also considered for super-Chandrasekhar mass supernovae of white dwarf stars whose 

mass can approach ~2.3 M⊙ before exploding into a supernova, thereby breaking the Chandrasekhar 

limit of 1.44 M⊙ maximum for a white dwarf star. It has been identified in a paper by Upasana Das 

and Banibrata Mukhopadhyay, Violation of Chandrasekhar Mass Limit: The Exciting Potential of 

Strongly Magnetized White Dwarfs [15], as a plausible connection to this phenomenon. As presented 

in their paper, this would again associate compact cosmic objects with initially powerful magnetic 

fields. A highly energised white dwarf star can form a surface magnetic field of up to 105 teslas [15] 

and, based on a previously realized correlation between gravitational and magnetic field strengths, 

will have an inversely weaker gravitational field. The electron degeneracy pressure will be in 

equilibrium with the reduced gravitational pressure, causing an increase in volume and corresponding 

lower mass density for the star. This allows a white dwarf star, during this highly energised period, 

to grow through mass transfer from a binary companion before its mass density, as extracted from 

Model 1 in Subsection 3.3, exceeds a critical mean density of ~2.59 × 109 kg m-3, which would trigger 

a type Ia supernova, thereby, providing an explanation as to how the mass of the white dwarf star can 

grow beyond the Chandrasekhar limit. 
 

4. The Cosmic Realm 
 

4.1 Gravitational Radiation 
 

The external gravitational field of a hadronic object will consist of high concentrations of unconfined 

free radiating gravity strands in outward gravitational radiation. 1 Including the gravitational radiation 

from all hadronic matter within the universe would make gravitons among the most numerous of any 

particle. Their substantial non-annihilated accumulative surplus would advance an explanation as to the 

unexplained existence and amount of Dark Matter; the explanation becomes resolved by the continuing 

existence of a Cumulative Gravitational force (clarification is given in Subsection 4.2). The explanation 

will further advance a deduction that magnetic monopole graviton massless gauge-bosons do not 

couple with massless photon gauge-bosons; thereby, it remains that only subatomic particles 

possessing, presumably integer units of, electrical charge can couple with the quanta of light. 2 
 

It is plausible that when light traverses a gravitational field of radiating gravity strands, the light is 

refracted in proportion to the density of the gravity strands and the angle to the perpendicular of 

the radiation. Furthermore, the recognised frame-dragging effect can be attributed to the potential 

drag produced by a rotating field of gravity strands. 
 

1 The density of gravity strands in gravitational radiation, which decreases inversely proportional to the square of the 

distance from a hadronic object, arises proportional to the mass of that object and would fluctuate in degree from any 

variability in mass densities within the mass. This last facet is in agreement with data collected by the ESA GOCE 

geoid project [16]. A consequence of gravitational radiation (relativistic) has been observed with binary pulsar PSR 

1913+16 [17]. (General relativity predicts accelerating masses should emit gravitational radiation equivalent to 

accelerating charged particles emit electromagnetic radiation.) Radiation is conveyed by particles. 
2 Similar to neutrinos, it would explain why magnetic monopoles remain undetected due to their apparent ‘invisibility’, 

whereas, unlike neutrinos, magnetic monopoles are not free radical particles but have precise functionality. 
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4.2 Dark Matter 
 

 
 

Image 1: Galaxies, galactic clusters and superclusters 

 
Illustrated in Image 1, the conglomeration of the overall megastructure is fibrous. This emphasises its 

heterogeneous nature in the way filaments form between galactic structures and in which their 

formation is explained by a cumulative gravitational force. 1 Formerly known as dark matter, it is the 

substantial non-annihilated accumulative surplus of gravity strands radiating from all cosmic hadronic 

matter. The existence of so-called dark matter within the cosmic web filaments [18] and also engulfs 

galactic structures are among examples of these accumulative surpluses. Each of these accumulations 

would constitute and act as a massless graviton boson gas, which is self-interactive, and where the 

consistency of this boson gas is explanatory to its observed displacement or distortion when two 

galaxies or galactic clusters collide [19, 20, 21], and its gravitational lensing effect; in which 

intensifying density of gravity strand accumulations proportionally causes light that passes through to 

be refracted. The crucial points are that so-called dark matter is massless and self-interacting, and its 

observable aspects manifest from the extent of quantum gravity. 2 

 
The image produces an analogy that reflects, as a manifestation at the macroscopic scale, the multi-

vectorial interactions of gravity strands occurring at the microscopic scale. 
 

1 The effect of the cumulative gravitational force over a large scale is heterogeneous in that propagation is non-uniform. 

In contrast, the gravitational force in a local region is homogeneous and propagates uniformly. The distinction between 

the gravitational and cumulative gravitational forces is realized when there is a change from homogeneous to 

heterogeneous in interactivity; this is a consequence of the differentiation in scale that gives rise to two different aspects 

of the same force. 
2 The discovery of magnetic monopoles and dark matter particles will be synchronous and would resolve the dilemma 

of non-evidential hypothetical exotic particles proposed as constituting dark matter, which, in these alternatives, to 

enable interaction with gravity, would need to be hadronic (i.e., matter/particles composed of quarks). 
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4.3 Quantum Cosmology of The Early Universe 
 

The conceptual foundation for quantum gravity is applied to the early universe to ascertain the 

conditions arising from magnetodynamical processes before the activation and ensuing the Big 

Bang event. The ensuing periods include from when the universe was one second old – the juncture 

at which quark-gluon plasma condensed into neutrons and protons – to the universe at 400 million 

years old when the origin of stars abruptly formed, leading to the abrupt formation of galaxies 

approaching one billion years.  
 

 
 

      Data source: Wikipedia 'Universe' 

Model 6: Universe Epochs 
(Numerical values: acquired data, calculated results) 

 

The model originates from current known parameters and is extrapolated back to one second after 

the Big Bang. This is achieved initially from the current temperature of the background radiation with 

regard to the current age of the universe in seconds used to derive the temperature at one second: 
 

𝑇1 = 𝑇𝑐 𝑡𝑐
2/3

                                                                   (4.30) 
 

This is then used to calculate the successive temperatures of the background radiation at each of 

universe epochs and subsequent volumes, obtained in parallel to the ideal gas law: 
 

𝑇 = 
𝑇1

𝑡2/3                                                                       (4.31) 
 

The current radius is of the observable universe; therefore, the actual radius is unknown. On the 

likelihood of being larger, the extensive properties of radii, volumes, and corresponding masses would 

increase proportionally, but the intensive properties of mass densities and temperatures of the 

background radiation will remain unaltered. To extrapolate the object's properties at time zero, the 

observable mass of the universe is used to quantify the number and total mass of up, down, and strange 

quarks [10] that can effectively occupy the smallest volume – thus defining the singularity state. 
 

Starting the progressive analysis of the universe at the Big Bang epoch, the convergence of galactic 

superclusters in a Big Crunch would be sufficient to explain the origin of the supermassive object 

presented at time zero.1 Nevertheless, this will infer an event prior to the Big Bang epoch that concluded 

in the formation of this object at the point where it precipitately finalizes in the singularity state (it is 

shown in Model 1 that the molecular volume, 𝑉 𝑁⁄ , for the Big Bang has evolved to this final state).                
 

1 Projecting into the future, there is adequate mass in the observable universe for approximately eighty such convergences 

(with potential that some galaxies may evade a convergence and survive a subsequent Big Bang). 

https://en.wikipedia.org/wiki/Universe
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Hence, due to immense internal gravitational pressure, the constituent quarks have become such 

compacted interactions are conceivably incapacitated, causing a transitory breakdown in at least 

the strong nuclear, gravitational, and magnetic forces whilst the enormous quark degeneracy 

pressure persists, whereby these mechanisms would ultimately have triggered the Big Bang event. 

The subsequent release of quarks from the object’s quark matter condensed initially into neutrons 

that then decay into protons and electrons. Most of the mass of a composite nucleon is accounted 

for in the kinetic energy arising from the activity of the constituent quarks and gluons. In contrast, 

the mass of the quarks only accounts for approximately one per cent. Also accounting for the decay 

of strange quarks, this explains the overall mass increase within the first second and that matter 

came from matter. In Model 6, it is evident that super-inflation is a natural phenomenon following 

the mega release of the object’s inherent energy that constituted the Big Bang. 
 

Within the first few minutes after the Big Bang, there was a limited period when helium and traces 

of lithium were formed in a nucleosynthetic process. In analysing the helium nuclei, the opposite 

spin orientations of the two pairs of nucleons outwardly emit four monopole strands that combine 

by self-organizing into two directionally opposite radiating gravity strands. On the other hand, in 

the close confinement of the inwardly emitted monopole strands, four individual magnetic strands 

interact as attracting magnetic pairs and assist, to some degree, nuclear binding (produced by the 

strong nuclear force in the exchange of pions between nucleons). The assistance from the magnetic 

binding forms an explanation for the pronounced stability of helium nuclei. 1 This primordial 

element accounted for 25% of all baryonic matter and would have been the only source effectuating 

a gravitational force, and this remained the case until the recombination epoch. 
 

The prevailing 75% of baryonic matter consisted of ionised atomic hydrogen, each producing 

identical charged magnetic monopoles in corresponding opposite radiating magnetic strands (see 

Figure 1.2 with respect to a single proton). The accumulative effect of the predominant atomic 

hydrogen magnetic strand radiation resulted in the magnetic force being the dominant force during 

the first 379,000-year period (between the nucleosynthesis and recombination epochs), which was 

a period when the early universe was still in a highly energised state. The dominance of magnetism 

would have produced turbulent magnetic forces, which would have changed the homogeneous and 

isotropic distribution of matter, resulting in localised perturbation in densities. It is predicted that 

this period of magnetic turbulence will eventually become evident in the cosmic microwave 

background (CMB) when higher resolution in detail is achieved – resembling the surface of the 

Sun but at a vastly greater scale. 
 

At the recombination epoch, when the energised state of the early universe decreased substantially, 

matter decoupled from the prevailing energy (radiation), which allowed electrons to combine with 

atomic nuclei to form atoms. From this moment on, vicinal atomic hydrogen will naturally bond by 

covalence to form molecular hydrogen H2. Magnetic field moments within H2 molecules will align 

the two protons’ spins in opposite up/down orientations (in accordance with the Pauli exclusion 

principle whereby two identical adjoining fermions cannot simultaneously be in the same quantum 

state). Although the two protons remain repelled apart, their continuous streams of magnetic 

monopoles would still self-organize into two directionally opposite radiating gravity strands. Once 

bonded, stability as H2 molecules is dependent on energy levels. The formation of molecular 

hydrogen would have increasingly contributed to the overall gravitational potential.  

 
1 Furthermore, viscosity can be explained by the degree of magnetic-strand interactions between neighbouring atoms. 

The non-existence of external radiation of magnetic strands from helium nuclei will forward an explanation for the 

superfluidity of liquid helium at near zero in absolute temperature. 
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Over the next 400 million years, the dominant magnetic force has significantly diminished to its 

present level (still evident in the cosmic web, in the filaments between galactic structures [22], as 

radiation of magnetic strands emanating from energetic ionise hydrogen). During this period, 

gravitational strength conversely increased to become the predominant governing force. At this 

early stage in the universe’s development, where there were no significant structures for the 

gravitational force to interact with, the substantial non-annihilated surplus of gravity strands rapidly 

accumulated into effectuating a cumulative gravitational force (formerly referred to as dark matter).   
 

The manifestation of a cumulative gravitational force within large-scale regions would have initiated 

the process of drawing matter together, causing localised perturbation in densities to grow. At first, 

the process would be slow but will proceed to accelerate, eventually leading to an abrupt eruption of 

star formation at an unprecedented rate. (This is supported by an analysis of Hubble Space Telescope 

deep-sky images; the first stars appeared abruptly rather than gradually. It is also evident that 

localised regions were in the midst of rapidly accelerating gravitational contraction.) It is expected 

that those regions experiencing accelerating gravitational contraction would have continued to 

contract and develop into a localised runaway process, where all available regional matter would 

finalize in a supermassive black hole. Therefore, for this not to happen, it indicates the existence of a 

counterbalancing mechanism that prevents total collapse. 
 

In my subsequent paper, Formulation of a Principle Model of Forces [23], I methodologically use 

extrapolations from a recursive pattern relating to unified fields and previously unrealized recurring 

structures to deduce that an additional fundamental inflationary force exists in unity with the weak 

nuclear force. The primary sources of this inflationary force emanate from a by-product of 

nucleosynthetic processes within active stars. The repulsive aspect of this force only interacts with 

other nucleosynthetic active stars, which explains why stars within galaxies naturally stay or move 

apart and do not collide or merge. (Only non-nucleosynthetic remnants, i.e., white dwarf stars, 

neutron stars or black holes, readily cause mergers.) The current accelerating expansion of the 

universe is also attributed to this inflationary force (formerly known as Dark Energy). 
 

It would take the presence of this inflationary force to stop the potential for regional gravitational 

collapse. As regional stars form, their activation contributes to the repulsive aspect of a localised 

inflationary force. This activation is counterbalanced in a self-regulatory process with the regional 

cumulative gravitational force and thus initiates the preconditions to allow the formation of 

galaxies. This self-regulatory counterbalancing process within galaxies depends on the ratio of 

matter densities to star densities. At the onset of star formation, the formation of black holes was 

at an infancy stage. Consequently, the first galaxies to form were dwarf galaxies, and, in many 

cases, their matter-to-star density ratio was insufficient to overcome the dominance of the local 

cumulative gravitational force. In such cases, they finalized in total collapse, which accounts for 

the large deficit in dwarf galaxies expected to currently exist. This also explains the mechanism 

that, over a relatively short timescale, caused a significant leap from the infancy stage in the 

formation of black holes to the existence of supermassive black holes, which are the seeds in the 

same early abrupt evolution of large galaxies – now potentially affirmed by the JWST [24, 25, 26]. 
 

The critical conclusion from quantum magnetodynamical processes is that the gravitational force 

progressively developed over the first 400 million years of the universe’s existence. Within 

approximately the first 400,000 years, the total gravitation potential was just 25% of its present 

potential. During this same period, the magnetic force prevailed as the dominant force that 

effectuated disturbances in the distribution of matter. The introduction of the inflationary force is 

conceptually an essential precondition for the formation of galaxies. 
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Appendix A: Loop Quantum Gravity 

 

Carlo Rovelli’s informative account of the development and meaning of loop quantum gravity, also 

called loop theory, is presented in his book Reality Is Not What It Seems: The Journey to Quantum 

Gravity. At the quantum level, the gravitational field is described by Faraday’s field lines. These 

imaginary lines represent the field emanating from a source, whose separation reflects the 

magnitude of the field (usually presented two-dimensionally but should be envisaged in three 

dimensions). Illustrated below are the negatively charged electrical field of an electron and the 

magnetic field surrounding a magnet: 

 

                                                           
 

Figure A1: (a) Electron’s field lines                       (b) Magnetic field lines 

 

The following quote by Carlo Rovelli on an early stage in the development of loop quantum gravity 

is extracted from his aforementioned book: 

 

...I remember a period of intense discussions and burning intellectual fervour. [Abhay] 

Ashtekar had rewritten the Wheeler–De Witt equation in a simpler form; and [Lee] Smolin, 

together with Ted Jacobson of the University of Maryland in Washington, had been the first 

to find some of the strange solutions of the equation. The solutions had a curious peculiarity: 

they depended on closed lines in space. A closed line is a ‘loop’... 

 

...Remember Faraday’s [field] lines – the lines which carry the electric force and which, in 

Faraday’s vision, fill space? Well, the closed lines that appear in the solutions of the 

Wheeler–De Witt equation are Faraday lines of the gravitational field. [27] 

 

Interpretation of the loops, as presented in loop theory, concluded in quantum foam of space-time. 

An alternative interpretation is that for Faraday’s field lines to loop on themselves is illustrated by 

the example of the magnetic field in (b) of Figure A1. The field lines of an individual magnetic 

monopole will be identical to the field lines of an electron, as illustrated by (a) in Figure A1, but, 

with consideration, the size of a magnetic monopole is anticipated to be extremely small in 

comparison to the size of an electron. In the case of gravity strands, the field lines that are produced 

in an individual strand by alternating charged magnetic monopoles will be loops whose centres are 

at discrete distances: 

 

 
 

Figure A2: Gravity strand (section of) field lines 
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