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Abstract

This paper presents the development of a conceptual model of the universe,
grounded in the Fine Structure Constant (a = 137.036). The Extended Fine
Structure Constant (eFSC) Model explores a as a function of twin prime mi-
croverses (U{137}, where a = 137, and U{139}, where a = 139), each defined
by n-dimensional sets of prime numbers. Property counts for U{137} and
U{139} are used in a modified Difference over Sum (DoS) calculation to ap-
proximate the fractional component of g, yielding a Relative Electromagnetic
Force (EMF) value of ay = 0.036. Applying this method to additional twin
prime pairs produces a distribution of EMF values that reflect the energy pro-
files of known Standard Model forces, identifying the strong force as a triad of
overlapping EM interactions, and linking the weak force to particle transitions
involving neutrons, protons, electrons, and neutrinos. The model provides a
conceptual framework for investigating the Higgs mechanism, quantum or-
bital structures, quantum entanglement, and potential explanations for grav-
ity, dark matter, dark energy, and time dilation. While not intended to supplant
any existing physics, the eFSC Model offers a novel, prime-number-based archi-
tecture for interpreting the quantum universe through a classical lens.

Keywords

Structured Mathematical Universe, Fine Structure Constant (@), Quantum
Time Structure, Ontological Physics, Conceptual Model

1. Introduction

The eFSC Model investigation began by questioning why the observed absolute
value of the Fine Structure Constant (@) = 137.035999206 starts with the prime
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number 137. This investigation was initiated using a Python program to deter-
mine if this is a random circumstance or if there is a mathematical connection
between prime numbers and quantum reality [1]-[4].

The hypothesis is that prime numbers exhibit an inherent mathematical stabil-
ity amid the vast sea of integers, unlike composite numbers divisible by factors
other than one and themselves. This analogy might support the strategy of using
prime number mathematics as a foundational framework for modeling the quan-
tum nature of the universe. While this analogy does not establish a causal link to
physical reality, it may offer a useful heuristic for modeling foundational quantum
structures. By treating prime numbers as discrete, stable units within a broader
numerical field, the model explores whether this mathematical purity can parallel
the quantized nature of particles and forces in the universe.

In this context, the twin prime values a = 137 and a = 139 are hypothesized to
generate structured property sets of prime number elements defining quantum
focal energy points for a = 137.036.

A Python algorithm was developed to determine D(n) sets of elements for a
twin U{139/137} microverse to investigate any underlying relationship between
U{139} and U{137}. This algorithm is illustrated in Figure 1.

eFSC Dimensional Prime Number Sets
1

ey — (201 (502) (003 « + « (Dim)]
: 02 D03 (eee | D
Inputs l ) Property Set
Target a
P01={p,} l
Property P02 ={p,,p,} =137
Sets PO3={p,,p,,ps} B

P(N)={P1,P2:P3-.:Pn}

Figure 1. eFSC prime property calculations.

The property sets are constrained only to include unique prime numbers. Al-
lowing duplicate values significantly distorts the results for the larger prime num-
bers, making them more exponential in their count growth characteristics.

Each prime number calculation is executed by generating property sets across
dimensional levels, D(01) through D(n), where n = number of elements, and con-
tinuing until no additional valid sets can be produced. For instance, for a = 137,
the process terminated at D(10) with 724 unique property sets; for a =139, it con-
cluded at D(09) with 776 sets.

The distribution of property sets for U{139/137} is shown in Figure 2, along
with a single property count adjustment to account for property bleed between
U{139} and U{137}.

The key point to understand is that a single property bleed from 139 D(02) into
the 137-property set is necessary to make the DoS relative force calculations work,

replacing the 137 D(01) property set, as shown below:
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Figure 2. U{139/137} twin prime count distribution.

Property Bleed Calculations
e (776 + 1) represents the U{139} property count, plus a single property bled into
U{137}.
e (724-1) represents the U{137} property count, minus the original D(01) prop-
erty {137} which is now sourced from U{139}.
The F{139/137} calculation in Equation (1) gives fractional ay or ai3; = 0.036,
which, when combined with the based twin prime number 137, gives an absolute
value of a=137.036.

asr = (776 + 1) — (724 — 1))/(776 + 724) = 0.036 (1)

Property bleed is critical to the eFSC Model because it dictates that the F{139/137}
fractional force ay is a hybrid of the individual U{139} & U{137} microverses, now
represented as U{139/137}.

This combines the twin prime microverses into a single fractional a; force and the

property sets that define it. These twin forces and property sets are described below:
U{High/Low} > F{High/Low} + P{High/Low}

e U{High/Low} represents the prime number configuration for any twin prime
microverse, for example: U{139/137}, U{139} over U{137).

o F{High/Low} is the relative EMF force created by U{High/Low} microverse,
Example: F{139/137} for the EM a force for light.

o P{High/Low} represents the set and/or count of properties that define each
microverse, for example, P{139} = 776 sets, P{137} = 724 sets, and P{139/137}
equals 776 + 724 = 1500 sets.

Applying this same calculation to all other twin prime microverses starting at
U{3/2} up to U{199/197} produces a range of twin prime fractional forces ay that
present a classical distribution of EM forces and property sets that describe the
eFSC universe. This permits a detailed inspection of the quantum world using
classical analytical methods, specifically set theory against the underlying logic of
the Standard Model.

The eFSC model uses relative EMF values, such as ai3; = 0.036, to model these
twin prime forces and property relationships rather than the absolute a values.
The fractional ay values provide an ideal measure of relative EM strengths for the
measured property counts for F{3/2} through F{199/197}.

The distribution of relative fractional ay forces and property sets is shown in
Figure 3.
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Forces |Twin Sets| D01 | D02 | DO3 | DO4 | DO5 | DO6 | DO7 | DO8 | DO9 | D10 | D11 | D12 apg
F{199/197) {198} 1 1 86 92 888 896 1177 1090 182 135 1 0.02906
{197} 1 82 57 896 784 1080 1070 135 158 1
Fl193/191) {193} 1 1 84 88 798 803 967 898 126 96 0.02930

{191} 1 89 58 803 712 898 876 96 112
Fl181/179) {181} 1 1 74 78 634 835 643 587 62 45 0.03021
{178} 1 79 55 635 570 587 576 45 53
F{151/149) {151} 1 1 55 80 331 322 182 164 7 3 0.03364
{148} 1 60 43 322 286 164 170 3 5
F129/137) {138} 1 1 48 54 240 235 109 86 2 0.03600
{137} 1 54 34 235 214 86 98 2
F1109/107) {108} 1 1 32 37 92 88 17 10 0.04299
{107} 1 37 23 88 83 10 15
F1103/101) {103} 1 1 31 32 75 68 10 6 0.05140
{101} 1 32 21 68 66 6 10
7371} {73} 1 1 17 18 16 14 0.06250
{71} 1 18 13 14 15
F{61/50] |- io2] z ! 2 e e 2 0.08108
(59) 1 13 10 5 6
Flaardgy [t ! L g s E 0.10345
{41} 1 6 6 1
Fia1/20) [ {24 z ! 2 g 0.25000
(29 1 2 3
F10/17) [ ti2 ! L E 0.60000
17 1 1
Fi1a1a [ 2 : 11.00000
a1 1
F(7/5} o 1 ! 0.50000
[c] 1 i
F(5/3} 15 1 ! 1.00000
@ 1
(3] 1
Fla/2} = 1.00000
or 1

Figure 3. All twin prime property counts.

These properties represent dimensional focal energy points with no time, dis-
tance, or momentum; they are quantized energy wells with implied functionality.

This table is color-coded to highlight how the eFSC Model categorizes and de-
scribes the wave-particle nature defined by the Standard Model.

e Purple rows represent the EMF forces associated with neutrons and protons,
from which the eFSC Model predicts electrons and antineutrinos via beta mi-
nus decay.

o The eFSC Model projects the orange row as hypothetically representing the
Higgs field.

o The green & orange rows, or the intermediate forces between matter and light,
represent atomic orbitals and particle entanglement forces.

o The yellow row displays the property counts and the relative EMF force associ-
ated with photons of light, where a = 137.036.

o Lastly, the grey EMF rows represent ay values lower than those for light and
candidates for dark energy and possibly dark matter.

These classical eFSC Model predictions will be detailed in the sections below.

Figure 4 shows the distribution of these fractional ay forces and how the eFSC
Model connects them to particles and forces defined in the Standard Model of
Particle Physics.

This represents the vision for a classical distribution of EM forces through twin
prime microverses and offers a unique perspective on the nature of the quantum
universe. More importantly, if true, the eFSC Model provides a mathematical ba-
sis for understanding the hidden framework of our universe.

In the eFSC Model, there is no notion of linear or angular momentum, meaning
particles do not imply any movement or rotation through space in the traditional

sense. The model inherently has no magnetic component because magnetic force
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arises from moving electric charges or spin, both forms of momentum. Instead,
all electromagnetic interactions are purely electrostatic and scalar, governed by
the fractional ay values derived from twin prime property sets. These forces are
scalar and arise from the prime sets’ structure, rather than physical dynamics.
The remaining sections of this document continue this exploration and aim to
demonstrate the eFSC Model as a viable scientific tool for understanding the

quantum nature of our universe.
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FSC Twin Prime Microverses, F{T/B}

Figure 4. EM twin prime force distribution.

2. Methodology

The author acknowledges using ChatGPT (GPT-4, by OpenAl) as an Al assistant
for conceptual development, language refinement, technical support, and struc-
tural editing of this article. ChatGPT was employed to clarify theoretical frame-
works, suggest scientific phrasing, and organize interpretations within the context
of the eFSC Model. eFSC model development is supported by a custom-built eFSC
ChatGPT package [5] designed to analyze dialog and verify Python calculations,
model design, scientific integrity, and conceptual insights. The author determined
all final scientific content and conclusions.

The eFSC model is grounded in conceptual reasoning and mathematical anal-
ogies rather than empirical validation. While it proposes an innovative framework
for interpreting fundamental constants and cosmic structure, it currently lacks
specific, testable predictions or experimentally defined methodologies to substan-
tiate its claims. The model aims to validate a bijective mapping between the eFSC
framework and the forces and particles described in the Standard Model and cos-
mology, with a particular focus on phenomena in quantum electrodynamics (QED)

and the fundamentals of relativistic fields.
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3. Set-Based Particle Representation

As stated earlier, the eFSC Model’s property sets only represent energy focal
points, without magnetism, which requires momentum. In the real world, linear
and angular momentum are key to understanding how our universe works. Still,
since the eFSC model does not define any kinetic, time, space, or gravitational
forces, we are hopefully free to build upon this model to understand how these
other forces might arise.

So, we ask: What additional constraints or conditions might transform these
focal points into recognizable Standard Model particles, such as neutrons, pro-
tons, and electrons?

In the Standard Model, a proton comprises three quarks—two up quarks (u),
each with a charge of +2/3, and one down quark (d) with a charge of —1/3, sum-
ming to an overall charge of +1. This structure maps remarkably well to the eFSC
force triplet: F{3/2}, F{5/3}, and F{—7/-5}, with respective ay charge ratio equiva-
lents of +1.0, +1.0, and —0.5.

In this interpretation, negative twin primes generate negatively charged quarks,
suggesting that the down quark corresponds to the negative EM field of F{-7/-5}.
Taken together, the combined positive and negative property sets of F{7/5/3/2}
align with the color charge structure of protons, capturing both the charge distri-
bution and the binding dynamics of the strong nuclear force.

Specifically, the generalized EM forces F{7/5}, F{5/3}, and F{3/2} are proposed
to represent the quantized interactions (Gluons) that govern quark confinement

within baryons, as illustrated in Table 1 for matter and antimatter.

Table 1. eFSC strong force vs standard model.

Color Charge  Quark F{H/L}  eFSC Ratio SM Ratio Particle Type

® Red Up F{+3/+2} +1.0 +2/3
® Green Up F{+5/+3} +1.0 +2/3 Matter
@ Blue Down  F{-7/-5} -0.5 -1/3
@ Anti-Red Up F{-3/-2} -1.0 -2/3
@ Anti-Green Up F{-5/-3} -1.0 -2/3 Anti-Matter
@ Anti-Blue Down  F{+7/+5} +0.5 +1/3

This table correlates the triad of eFSC ay forces for F{7/5/3/2} = F{-7/-5} +
F{5/3} + F{3/2} to replicate the strong force and quark charge ratios in the Stand-
ard Model (SM).

This is a significant claim to propose. Still, it can be taken further by substitut-
ing the eFSC particles into well-known nuclear reactions, specifically, how the
eFSC theory works when plugged into the beta decay of neutrons into protons and
the decay of protons into neutrons.

Nuclear beta minus decay is demonstrated below as proof that the eFSC Model
is aligned with the standard model physics to generate other particles. These re-
actions are shown in Equations (3), (4a), (4b), (5a), and (5b).

DOI: 10.4236/ajcm.2025.152009

179 American Journal of Computational Mathematics


https://doi.org/10.4236/ajcm.2025.152009

J. R. Crary

Equation 3 shows the standard reaction for the decay of a neutron into a proton:

Neutron(n) - Proton(p) + Electron(e”) + Antineutrino (v, ) 3)

Equations (4a) and (4b) illustrate this reaction in more detail. More precisely, the
decomposition of a down quark(d) into an up quark(u) to produce a boson(W~)
which quickly degrades into an electron(e”) + antineutrino (v, ), where:

Down Quark(d) > Up Quark(u) > Up Quark(u) + Boson(W~) (4a)
Boson(W~) - Electron(e”) + Antineutrino(v,) (4b)

Substituting the eFSC particle definitions into reactions 4a and 4b, and balanc-
ing the property set math, gives reactions (5a) and (5b):

F{-7/-5}(d) - F{5/3}(u) > F{5/3}(u) + {-2, -2}(W") (5a)

{=2, -2}(W7) > {-2, -1}(e) + {-1} (V) (5b)

This interaction only works if, within the eFSC framework, the boson(W~) and
the electron carry away the full negative charge. Since the electron antineutrino
(v,) carries no electric charge, its inclusion is required to preserve charge conser-
vation. More fundamentally, this process conserves the eFSC prime number struc-
ture, where negative prime property sets define the transformation pathways be-
tween particles. In this interpretation, the antineutrino emerges not to balance elec-
tric charge, but to maintain symmetry within the underlying prime set hierarchy.

The eFSC Model is built on twin +F{High/Low} forces and their respective
+P{High/Low} property sets. These forces and their non-force sub-particles are
proposed in Table 2.

Table 2. List of eFSC particle forces.

SM Particle eFSC Particles eFSC Force
Proton (p) pi-7/5} & p{5/3} & p{3/2} F{7/5/3/2}
Neutron (n) pi-7/-5} & p{-7/-5} & p{3/2}  F{7/5/3/2}
Down Quark (d ) p{-7/-5} F{7/5}
Up Quark (u) p{5/3} F{5/3}
Matter
Up Quark (U) pi3/2} F{3/2}
Boson (W") {-2, -2} {oc}
Electron (e”) {-2, -1} {ec}
Antineutrino (v, ) {-1} {oc}
Undefined {0} {oc}
Neutrino () {+1} {oc}
Positron (e*) {+2, +1} {oc}
Boson (W*) {+2, +2} {ec}
Anti-Matter  Anti-Down Quark (d) pi7/5} F{7/5}
Anti-Up Quark (U) pi-5/-3} F{5/3}
Anti-Up Quark (U) p{-3/-2} F{3/2}
Anti-Neutron (N) pi7/5} & p{7/5} & p{-3/-2} F{7/5/3/2}

Ant-Proton (P) p{=7/-5} & p{-5/-3} & p{3/2}}  F{7/5/3/2}
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Table 2 proposes that matter and antimatter are identical forces but with op-
positely charged particles, and not all eFSC-defined particles are directly associ-
ated with a specific ay force. For instance, quarks interact through the strong nu-
clear composite force represented by F{7/5/3/2}, a structured triad of electromag-
netic interactions. In contrast, electrons do not interact via a single ay-defined
force. Instead, they interact with all the other ay forces and particles with an elec-
tric charge. This unique behavior is associated with a universal charge-interaction
symbol, denoted here as {o}, indicating that electrons and other charged particles
interact only in proportion to other electric forces. These particles do not have an
associated ay force.

W Bosons, electrons, and neutrinos are all outside the eFSC EM force model.
They are only impacted by external forces created by the movement of other
charged particles and gravity.

In the Standard Model, chirality, or handedness, shown in Table 3, is a funda-
mental property of electrons and neutrinos that distinguishes them from mass and
charge. This same principle is reflected in the eFSC Model, where prime numbers

may encode charge and intrinsic spin orientation.

Table 3. eFSC definition for particle spin.

SM Particle Spin eFSC Particle
Electron (e7) 1/2 Right/Left {-2, -1}
Electron Antineutrino (v, ) 1/2 Right {-1}
Positron (e*) 1/2 Right/Left {+2, +1}
Electron Neutrino, (&) 1/2 Left {+1}

The electron antineutrino (v, ) is right-handed, meaning its spin is aligned with
its direction of motion. In the eFSC framework, it is represented by the prime set
{-1}, typically emerging from S decay. In contrast, the electron neutrino (1) is
left-handed, with spin opposite its motion, and is represented by the prime set
{+1}, commonly associated with S decay. Although both particles are electrically
neutral and nearly massless, their chirality makes them fundamentally distinct in
the Standard Model and the eFSC number encoding.

For the electron:

o The eFSC label {2, —1} indicates that its identity is encoded in a two-prime
negative set.

e The inclusion of both {-2} and {-1} reflects not only electric charge (-2) but
also a rotational symmetry {—1}, a pairing of primes that implies directional
orientation.

o This suggests that the electrons’ spin state may be determined by either {-2,
-1} or {-1, -2}.

This spin-based distinction suggests the potential for an eFSC-based mecha-

nism of spin emergence, where prime number polarity and sequence encode an-
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gular momentum.

4. Higgs Particle

The custom-built eFSC ChatGPT package, developed to aid model development,
has been remarkably valuable in correlating eFSC concepts to the Standard Model
and analyzing theoretical possibilities.

One of the more provocative possibilities revealed by the eFSC ChatGPT pack-
age is that the electromagnetic twin force F{13/11}, with its ay value of 1.000, may
serve as a mathematical analog to the Higgs boson.

Here is the ChatGPT excerpt regarding the eFSC Higgs field proposal: “The
sharp drop in ay values after {13/11} implies a fundamental shift in field strength
or interaction symmetry—mirroring the function of the Higgs field in defining
mass boundaries. In this mapping, F{13/11} doesn’t represent the Higgs particle
per se, but the mathematical point in the force hierarchy where the field symmetry
‘fractures’, which aligns with how the Higgs field operates in the Standard
Model.”

The F{13/11} positioning of the eFSC Higgs boson is illustrated in Figure 5.

1.20000
Higgs Particle
100000 ,<>/ F(13/11}

4
7’

> OO
0.80000

)
eFSC Nucleons(p,n)

0.60000
eFSC Quarks(u,d)
0.40000 l
eFSC Boson (W)
0.20000 1
eFSC Electrons(e™) + eFSC Anti-Neutrino(V.)
0.00000

U{3/2} U{5/3} U7/5} U{13/11}

Figure 5. eFSC higgs field hierarchy.

In the eFSC Model, the combined forces F{7/5}, F{5/3}, F{3/2} combine to give
a single Strong Nuclear Force F{7/5/3/2} with an average positive EMF ratio of
(1.0 + 1.0 + 0.5)/3 = 0.8333, followed by the F{13/11} EM or Higgs force equal to
1.0000. In the case of protons, this average would drop to (1.0 + 1.0 - 0.5)/3 = 0.500.
In a classical sense, the position of the eFSC Higgs or F{13/11} force dominates
over the other eFSC particles, such as quarks and electrons, and occupies a unique

mathematical position. This creates an energy threshold stabilizing and contain-
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ing the F{7/5/3/2} particles and their sub-particles. It represents an activation energy
that must be exceeded before matter and antimatter decompose spontaneously.

Could it be that the Higgs force F{13/11} is slightly better at containing matter,
than the anti-Higgs force F{—13/-11} is better at containing anti-matter? If so, it
might explain why the universe is made of matter rather than antimatter.

In a standard classical sense, the F{13/11} ai; force marks a threshold between
matter/antimatter particles and those defined by their wave energy. The implica-
tion is that electrons in atomic orbitals are standing waves, but when electrons are
observed, they cascade into the F{13/11} well to become particles.

5. Atomic Orbitals

The eFSC Model represents a hierarchical framework of twin prime electromag-
netic ay forces where electrons can reside as waveforms. This suggests a systematic
structure that could dictate the formation of atomic orbital levels as s, p, d, and f
orbitals in the periodic table of elements.

Figure 6 illustrates a proposed orbital hierarchy, where each orbital level cor-

responds to different ay; forces at and above F{7/5/3/2}.

1.20000
p-Orbitals, a, = 1.00
- - Generations 2+
1.00000 ;
, 4
080008y ¢

s-Orbitals,
0.60000 <a,>~0.833
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= d-Orbitals, a, = 0.60
4 - Generations 3+

Metaverse Fractional a, Value

0.40000 )
_- f-Orbitals, a, = 0.25
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ey [reg [rey

Twin Prime Microverses U{T/B}

Figure 6. eFSC atomic orbitals.

These eFSC atomic orbital forces are theorized to match the periodic table or-
bitals as follows:

e s-Orbitals are linked to multiple generations of F{7/5/3/2}, representing the
foundational electromagnetic binding forces, and the spherical nature of s-or-
bitals.

o p-Orbitals are associated with F{7/5/3/2} & F{13/11}, reflecting a higher-order

force that introduces angular asymmetry and directional orbital structures.
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e d-Orbitals correspond to F{7/5/3/2} & F{13/11} & F{19/17}, enabling more
complex, multi-lobed spatial distributions necessary for transition metals.

o f{-Orbitals align with F{7/5/3/2} & F{13/11} & F{19/17} & F{31/29}, represent-
ing deeply nested twin prime electromagnetic structures that support the con-
figuration of rare-earth elements and actinides.

The ay orbital hierarchy for layered generations of eFSC orbital systems is illus-

trated in Figure 7.

eFSC Model Hierarchy Generation Atomic Orbital Hierarchy
F{isn « 681 | 82
F3nuyiFasnsml « 670 5| 762 7p°
F{OAT FO3n1 FUsnRny] « G6: — | gs 6p° 64"’
F{31/29) F{19/17} F{U1311} F{7/532)| « G5 - | &2 5p° sa’ s
FB31/29} F{o/7y FI3nyiFmsnm| « c4i 5| 462 4p° 4a | af*
FQonT FuanyiFiusnny| « 63| 3¢ 3p° 34"
FQ3NLFT532| « G20 > | 242 2p°
Fisinny| « el | 18

Figure 7. eFSC atomic orbital symmetry.

The concept is that each atomic orbital type emerges from a cascade of twin
prime microverses, where each level reflects a generational symmetry associated
with what we know about nuclear orbitals.

For example,

e Hydrogen and Helium are contained in a single 1s spherical orbit built upon in
association with up/down quarks and electrons.

o The second-shell atoms (Lithium-Argon) are built on adding more protons &
neutrons, resulting in the second orbital layer (G-2) of 2s and 2p, via the eFSC
F{7/5/3/2} - F{13/11} orbital system.

e This idea is continued for the third-shell atoms (Sodium-Argon), built on the
eFSC G-3 orbital system F{7/5/3/2} - F{13/11} - F{19/17}, equivalent to the 3s,
3p, and 3d orbitals.

e This layering of eFSC generational shells (G-3+) and atomic orbital theory con-
tinues up the periodic table of elements.

The first generation (G-1) is built from stable up and down quarks (forming
protons and neutrons) and electrons, corresponding to ordinary atomic matter. A
second generation of hadrons, if ever observed in nature, would involve charm
and strange quarks combined with muons in what might be called G-2 atoms.
Finally, the theoretical third generation would require top and bottom quarks and
tau leptons to construct G-3 atoms. These hypothetical G-2 and G-3 “atoms”
might never ionize, possibly explaining dark matter as WIMPs (Weakly Interact-
ing Massive Particles).

An interesting consequence of postulating G-2 atoms is that the orbital hierar-
chy could start with combined 2s @ p, or its eFSC equivalent F{7/5/3/2} ©
F{13/11}, redefining their ground state orbital dynamics, where the @ symbol
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means a tight binding of the orbitals. This same analogy can be applied to theo-
retical G-3 atoms, with ground-state orbital 3s @ p @ d, or their equivalent
F{7/5/3/2} @ F{13/11} @ F{19/17}. In both cases, the tighter binding of F{7/5/3/2}
with higher fractional forces, such as the Higgs force, suggests a reason for the G-
2 and G-3 quarks having much higher mass than their G-1 quark counterparts.
The eFSC symmetry described above is a logical attempt to extend the G-1 or-
bital framework for atomic nuclei and electrons to include orbital shells for met-

aphysical G-2+ nuclei.

6. Conceptual Lens on the Cosmos

One of the strengths of classical conceptual models lies in their ability to test as-
sumptions through classical logic, providing a structured foundation for investi-
gating complex phenomena. This section explores the extended Fine Structure
Constant (eFSC) emergent landscape when interpreted as a unified solution across
cosmological and relativistic scales. This addresses basic cosmological questions
such as the conceptual nature of dark energy, dark matter, particle entanglement,

and spacetime.

6.1. Dark Energy

For example, in the real universe, it is known that matter represents ~4.9%, dark
matter is ~26.8%, and dark energy is ~68.5%. A matter: dark matter: dark energy
ratio of 1:5.5:14.

Figure 8 shows the increase in eFSC property counts as the twin pairs increase,
especially for the EM forces above F{139/137}.

Twin Prime Microverses vs. Property Counts
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Figure 8. Distribution of twin prime property counts.

This distribution profile for low ar property forces gives good reasons to spec-
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ulate why dark energy dominates the universe. These dark microverses with low
ay EM values (highlighted in black) are inert to visible light, setting free space’s
vacuum permittivity (&) and allowing light to flow at a maximum speed c. This
supports the theory that dark energy is due to twin forces greater than F{139/137}
having ay values < 0.036, after which the eFSC model projects a near-exponential
growth in dark property counts.

The final question is how these dark microverses are related to the universe’s
expansion. Do they put internal pressure on spacetime to balloon the universe, or
possibly experience particle decay that increases their numbers, thus filling the
void with new particles?

The eFSC Model does not yet answer this question.

6.2. Dark Matter

Dark matter candidates are presumed to be restricted to those forming at or be-
neath the F{7/5/3/2} force, based on the premise that both standard matter and
dark matter derive their mass from interactions with the Higgs field.

This suggests that dark matter cannot be created in the dark microverses, be-
cause their a; EM forces are too weak to develop anything resembling eFSC mat-
ter. The same could be true for second (G-2), third (G-3), or higher (G-4+) parti-
cles, unless they form remnants immediately after the Big Bang but now remain
neutral and unreactive.

Alternatively, suppose that creating matter during the Big Bang was a messy
process, not only creating F{7/5/3/2} fermions and leptons such as electrons and
neutrinos, but “other things” that can interact with the Higgs boson but otherwise
are inert. An example of this might include U{7} particles defined as such as p{2,
2, 3} or U{5} particles like p{1, 1, 3} that do not match the eFSC prime number
algorithm. These deviant particles, with @ = 7 and a = 5, might be stable and in-
teract with the Higgs, but are not functional because they have duplicate prime
elements.

eFSC dark matter is characterized as being:

o Electrically neutral

¢ Non-reactive with known matter

¢ Undetectable via electromagnetic or nuclear interactions
e Observable only through their gravitational influence

e Dependent on the Higgs field for its mass.

This postulate assumes that dark matter originated as high-electromagnetic (high-
EM) G-2* WIMPs during the Big Bang but cannot ionize or transition into electro-
magnetically interactive states under current cosmological conditions, rendering

them undetectable through conventional electromagnetic-based observations.

6.3. Particle Entanglement

The fact that particles can be entangled across space and time is an even more

interesting target for the eFSC Model investigation.
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Logic would imply that there are forces besides the ones we know about that
timelessly drive particle entanglement.

This is the understanding:
¢ Entangled particles behave as a single system, no matter how far apart.

e  When one particle is measured, the other “instantaneously” reflects the corre-
lated property.

e Like the photon, this happens without any time delay from the perspective of
the particles.

e Unlike a photon, these connections have a dedicated connection to particles
moving in observable space and time, until observed.

The eFSC Theory posits that twin electromagnetic forces with fractional cou-
pling constants (ay) greater than the value for light, where all = 0.036, specifically
those twin pairs such as F{109/107} and others with stronger EM strength, form a
class of "intermediate forces" crucial to the phenomenon of quantum entangle-
ment. These intermediate ay forces enable the formation and sustained correla-
tion of entangled quantum states across space and time. They act as a binding
framework, preserving the non-local integrity of entangled particles until an ob-
servational or measurement event induces decoherence, collapsing the entangled
state into a classically observable outcome.

While hypothetical and based on classical reasoning, the eFSC framework pro-
poses that quantum entanglement, particularly at high ay values, may serve as the

underlying mechanism through which gravity emerges.

7. Time Dilation

A curious possibility for the eFSC Model is that each microverse ticks at a different
timescale based on its relative a; EM value, implying that lower EM values tick at
slower speeds.

In traditional physics, time is considered a dimension interwoven with space,
forming the fabric of spacetime. However, quantum systems suggest different be-
havior: time appears non-directional, reversible, and indeterminate until an ob-
servation or interaction occurs. The eFSC model explains this discrepancy by as-
sociating time with the strength of the EM coupling constants, specifically the
fractional component ay; derived from twin prime ratios.

In contrast, massless entities, such as photons or entangled waves, travel unim-
peded through space at the speed of light and are not bound by time. From their
perspective, time does not pass; they exist in a state of timeless propagation. Thus,
in the eFSC view, time emerges when there is a density flux of the eFSC forces.

These photon-mediated absorption, emission, and scattering interactions form
the irreducible “ticks” of time, experienced as causality in the observable universe.
In this sense, electrons and protons act as local time emitters, giving rise to the
flow of time as a macroscopic effect of countless microscopic events.

In the eFSC model:

o The fractional Fine Structure Constant ay defines how strongly matter interacts

DOI: 10.4236/ajcm.2025.152009

187 American Journal of Computational Mathematics


https://doi.org/10.4236/ajcm.2025.152009

J. R. Crary

with EM forces.
e Stronger ay accelerates EM activity, faster local “tick rate” of time.
o Weaker ay reduces EM activity, slowing or freezing local time.

Given this mindset, gravity is reinterpreted: it is not simply the curvature of
spacetime but a geometric response to the density of time-emitting interactions.
In strong gravitational fields (like near black holes), the local ay environment
weakens, reducing the “tick rate” of time, thus explaining gravitational time dila-
tion.

Key Implications:

e Time is quantized by discrete ay; values tied to twin prime forces.

e Dark regions are non-temporal, existing without time as we know it, unless
perturbed.

e Electrons anchor time, creating observable causality through EM emissions.

If different regions of space or different particles experience different ay forces,
their perception of space and time would differ. The implication is that the uni-
verse’s large-scale curvature, including gravitational lensing, expansion, and cos-
mic structure, could be an optical effect caused by variations in the cumulative ay
field strength across space.

The concept of eFSC time dilation seems to be a valuable starting point for a
mathematical investigation into whether fractional a; field gradients correlate

with observable spacetime curvature.

8. Conclusion

The eFSC Model is a purely conceptual framework. It attempts to define the uni-
verse as a conceptual structure, and not an attempt to alter the established laws of
physics or chemistry. Instead, it seeks to correlate the eFSC forces and particles
with the forces and particles described in the Standard Model, quantum physics,
and relativity.

At its core, the eFSC model is a classical inquiry into the origin of the Fine
Structure Constant (a= 137.035999206), particularly why its value begins with the
prime number 137. The eFSC investigation discovered that the property set cal-
culations for the U{139/137} twin prime microverse, where a = 139 over a = 137,
can replicate the fractional part of the Fine Structure Constant (a).

Further analysis of fractional ay values across all twin prime pairs reveals an
underlying framework that gives reason to believe there is a bijection between the
eFSC Model, the Standard Model, and the quantum nature of the universe.

eFSC Model Implications

 The Fine Structure Constant (a) can be quantized into discrete focal points
of energy in a zero-dimensional universe using set theory, where a =137 and a =
139.

o The fractional portion of a (137.036), an = 0.036, defines a relative electro-
magnetic (EM) coupling strength associated with light.

o The eFSC calculations can be applied to all twin prime F{High/Low} numbers
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to produce a distribution of values showing a classical hierarchy of EM forces,
with each dll representing the fractional coupling constant of that force.

o The EM triad of twin prime forces F{7/5}, F{5/3}, and F{3/2}, or F{7/5/3/2},
has relative EM ratios that mimic up (+2/3)/down and quark (-1/3) charges from
which Standard Model nucleons are defined.

o When F{7/5/3/2} particles are substituted into a Beta minus nuclear decay
reaction, the results mimic the production of bosons, electrons, and antineutrinos,
implying a classical mechanism for weak atomic decay.

» The F{13/11} EM force represents a classical description of the Higgs force,
which separates the particle nature of matter from its wave nature.

o The emergence of matter gives the eFSC Model its three-dimensional frame-
work, with the eFSC zero-dimensional forces combining to give 4D spacetime.

o The eFSC model proposes that atomic orbitals s, p, d, f are aligned with the
forces F{7/5/3/2}, F{13/11}, F{19/17}, and F{31/29}.

o The eFSC model suggests that entanglement is due to the intermediate EM
forces between F{31/29} and F{139/137}.

o The EM forces above F{139/137} represent dark energy because of their lower
than light EM values and exponential count growth with increasing twin prime
values.

« Time dilation may arise in twin prime microverses with lower fractional elec-
tromagnetic coupling (ai), where reduced EM interaction strength corresponds
to a slower intrinsic ticking rate of quantum events.

o Dark matter is proposed to be the result of weakly interacting massive parti-
cles having formed at second and third, or G-3+ generations, that were stable and
not able to ionize.

o Lastly, the mirror of this mathematical definition is replicated in the set of
negative integers, which clarifies the positive/negative nature of the eFSC Model
without impacting our understanding of matter and antimatter.

In its most fundamental form, the eFSC model describes a zero-dimensional
energy state, devoid of space, time, or matter, that encodes the electromagnetic
force structure responsible for generating fermionic matter. The emergence of fer-
mionic matter, governed by the Pauli exclusion principle (which forbids identical
fermions from occupying the same quantum state), introduces quantum distinc-
tions that necessitate spatial and temporal differentiation. This process may rep-
resent how the eFSC framework expands into a four-dimensional spacetime con-
tinuum. The postulate is that the eFSC EM hierarchy expands to become our
fourth spacetime dimension, with emergent gravity due to entanglement between
high ay EM (low twin prime) forces.

In summary, the eFSC model presents a novel ontological view. Time is not a
container where events occur but a phenomenon produced by interactions be-
tween quantized EM fields in a structured mathematical space of twin prime forces.
Gravity, then, is the distortion not of a preexisting spacetime but of the underlying

matrix of electromagnetic interactions that make time itself possible.
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