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Spacetime Universe: A Comprehensive 
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Light
1. The Epistemological Crisis in Standard Cosmology 
and the Illusion of the Dark Sector
The prevailing framework of modern astrophysics, the Lambda Cold Dark Matter ( CDM) 
model, is currently navigating an epistemological crisis of unprecedented proportions. The 
foundational architecture of this model, once celebrated for its predictive capabilities, now 
relies on a mass-energy inventory that leaves approximately  of the cosmos physically 
uncharacterized by the Standard Model of particle physics.1 Within this paradigm, ordinary 
baryonic matter—comprising the protons, neutrons, and electrons that form all stars, planets, 
and observable biological structures—accounts for a mere  of the universe’s total mass-
energy distribution.1 The remaining  is allocated to an invisible, wholly theoretical "dark 
sector," which is partitioned into Dark Energy ( ) to drive the purported accelerated 
expansion of the spacetime metric, and Dark Matter ( ) to provide the necessary 
gravitational scaffolding for galactic structures.1

The scientific method inherently demands direct empirical validation, yet the existence of this 
dark sector remains entirely inferred through secondary gravitational effects.1 These indirect 
inferences encompass anomalous flattened rotation curves in spiral galaxies, unusually high-
velocity dispersions in massive galaxy clusters, subtle anisotropies within the cosmic 
microwave background (CMB), and the magnification effects of strong gravitational lensing.1 
The persistence of the dark matter hypothesis has driven decades of exhaustive, multi-billion-
dollar direct-detection searches, predominantly focused on identifying the Weakly Interacting 
Massive Particle (WIMP).1 However, highly sensitive deep-underground liquid argon 
scintillators, such as DEAP-3600, alongside NASA’s Fermi Gamma-ray Space Telescope and 
the Euclid observatory’s Near Infrared Spectrometer and Photometer (NIASP) instrument, have 
yielded only persistent, unequivocal null results.1

Furthermore, the structural predictions dictated by Cold Dark Matter (CDM) halos consistently 
fail when mapped against high-resolution empirical data.1 The "halo-fitting crisis" is perhaps 
best exemplified by observations of ultra-diffuse galaxies, such as AGC 114905.1 Advanced 



observational arrays utilizing sophisticated data reduction tools like miriad, combined with 
Hanning-smoothing for spectral resolution and clean beams, have revealed structural 
anomalies in these galaxies that fundamentally defy the theoretical requirements of standard 
CDM halos.1 In desperate attempts to salvage the model, orthodox cosmologists have 
proposed that energetic output from internal galactic feedback mechanisms, such as localized 
supernovae, might alter the dark matter distribution. However, exhaustive mathematical 
modeling has demonstrated that this internal kinetic energy is vastly insufficient to displace the 
hypothetical dark matter to the extent required to match empirical observations.1

These compounding observational failures suggest a profound systemic error: the dark sector 
may not constitute physical particles or tangible energies at all.1 Instead, the requirement for 
magical, invisible dark matter and dark energy serves merely as a mathematical patch 
designed to obscure a foundational theoretical error in our understanding of gravity and light.1 
When the standard model is analyzed through the rigorous lens of Systems Engineering and 
Test-Driven Development (TDD) principles, the geometric interpretation of gravity—general 
relativity—exhibits terminal vulnerabilities analogous to a "broken codebase".1 Standard 
cosmology forces a substantivalist view of spacetime, treating the physical vacuum as a literal 
fabric capable of bending, warping, and expanding.1 However, a strictly causality-driven 
framework dictates that a physical "void" completely lacking intrinsic mass and energy cannot 
be mechanically manipulated.1
Consequently, alternative paradigms—most notably the ArcSecs framework and modern Tired 
Light (TL) models—have emerged to entirely dismantle the substantivalist spacetime 
continuum. These paradigms aim to fundamentally redefine the nature of light, invariant mass, 
and gravitational kinematics, entirely removing the need for a magical dark sector while 
elegantly solving the divide between cosmological models and quantum observations.1

2. Deconstructing Spacetime: The Ontological Shift to 
Relational Mechanics
The prevailing orthodox consensus models gravity strictly as the physical curvature and 
warping of a continuous, four-dimensional spacetime manifold.1 However, applying a rigorous 
ontological critique reveals deep logical and philosophical vulnerabilities in this substantivalist 
perspective.1 Following the relational philosophy championed by Gottfried Wilhelm Leibniz, 
space is not an independent physical substance or a tangible fabric; rather, it is a strictly 
relational void characterized solely as the measured distance between physical objects.1 
Leibniz famously defined space merely as the "order of co-existing things," asserting that in the 
absolute absence of physical objects, space itself does not exist.1

Time, similarly, does not exist as an independent, traversable temporal axis. It is nothing more 
than a relational measurement of sequential, causal events—the "order of successions".1 
Merging these two non-physical abstractions to assert that the resulting conceptual construct 
("spacetime") is a tangible entity capable of stretching, expanding, or curving constitutes a 



profound ontological fallacy.1 The mainstream argument that spacetime somehow "emerges" 
from a deeper quantum reality is fundamentally plagued by circular reasoning, as any 
explanation of how objects or fields "emerge" inherently presupposes the pre-existence of 
space and time to facilitate that emergence in the first place.1

2.1 The "Broken Code" of Mathematical Infinities and Singularities
The continuous spacetime manifold was originally developed as an elegant mathematical 
shortcut during the early 20th century.1 In an era long before the advent of high-resolution 
supercomputing, physicists required smooth, continuous differential equations to model a 
highly complex, macro-scale universe.1 However, this smooth geometric background is 
fundamentally incompatible with the discrete, probabilistic states of quantum mechanics, 
creating the profound and historic divide between quantum theory and standard cosmology.1 
Quantum mechanics operates on discrete energetic transactions where interactions cannot 
be cleanly written as continuous smooth curves in extreme, high-energy scenarios.1

When the classical equations of general relativity are applied to extreme energy densities, they 
inevitably collapse into mathematical singularities—points of absolute zero volume and infinite 
mass density, resulting in infinite geometric curvature.1 In systems engineering and TDD terms, 
infinite physical curvature is a stark mathematical impossibility.1 A singularity is a theoretical 
pathology; it is the exact coordinate where the mathematical shortcut of general relativity 
divides by zero, triggering a total systemic failure.1

By transitioning to a discrete, relational architecture, advanced computational cosmology can 
now directly calculate N-body system interactions across cosmic scales without requiring a 
continuous background manifold.1 Quantum gravity frameworks, such as Loop Quantum 
Cosmology (LQC), bypass classical singularities entirely by replacing classical continuous 
geometric evolution with discrete difference equations for wave functions.1 This shift 
demonstrates that the continuous fabric model is deeply flawed and mechanically obsolete at 
high energy densities.1
2.2 Superluminal Kinematics and the Universal Speed Limit
In the standard CDM model, Hubble's Law dictates that distant galaxies (specifically those 
where redshift ) are observed to separate from Earth at velocities significantly 
exceeding the absolute speed of light ( ).1 To protect the absolute universal speed limit 
enforced by special relativity, standard cosmology relies heavily on a semantic and 
mathematical distinction: it claims that the distant galaxies themselves are not physically 
moving through space faster than light, but rather that space itself is expanding between 
them.1
Once spacetime is correctly recognized as a relational void lacking a physical medium that can 
literally "stretch" or "expand," this metric expansion theory collapses completely.1 



Consequently, the superluminal separation of distant galaxies must be recognized as genuine 
kinematic motion relative to one another.1 Under the ArcSecs relational paradigm, the speed of 
light ( ) is not a hardcoded, insurmountable structural barrier of the cosmos.1 Instead, it is a 
localized propagation delay—a specific structural constant and bandwidth constraint of the 
electromagnetic interactions occurring within localized media.1

Discarding the shared continuous manifold (often referred to in relational physics as the "Borg 
Problem" of general relativity) allows massive celestial objects to be modeled as entirely 
independent nodes interacting over vast distances.1 By removing this artificial shared context 
window, massive objects can dynamically achieve faster-than-light (FTL) velocities relative to 
one another without violating local causality.1 The absolute universal speed limit is thus 
invalidated by direct astronomical observation.1

Conceptual Domain Standard ΛCDM 
Cosmology

ArcSecs & Relational 
Cosmology

Ontological Nature of 
Space

Physical, continuous fabric 
capable of expanding, 
bending, and curving.

Relational void; strictly 
defined as the measured 
distance between physical 
entities.

Speed of Light ( ) Absolute, insurmountable 
geometric boundary and 
cosmic speed limit.

Localized propagation 
delay; electromagnetic 
bandwidth constraint within 
specific fields.

Superluminal Galactic 
Recession

"Space" itself expands, 
passively carrying galaxies 
with it.

Genuine superluminal 
kinematic motion between 
physically isolated entities.

Gravitational Singularities Mathematical points of 
infinite mass density and 
infinite geometric 
curvature.

Ontological impossibilities; 
failure points of continuous 
differential equations.



Fundamental Unification Fundamentally 
incompatible with discrete 
quantum mechanics.

Inherently aligned with 
discrete, probabilistic 
quantum interactions.

3. The Myth of "Relativistic Mass" and the Pure 
Physical Mechanics of Time Dilation
A major argument historically deployed against alternative cosmologies and tired light theories 
is the apparent observation of "time dilation" in extreme gravitational fields or high-velocity 
environments.5 Standard cosmology insists that tired light cannot explain time dilation because 
a purely static universe does not physically stretch the temporal dimension.1 To understand 
why the relational paradigm successfully overcomes this hurdle, it is necessary to first deeply 
deconstruct the classical misconceptions surrounding mass and time.
3.1 The "Pedagogical Virus" of Relativistic Mass
For decades, classical physics pedagogy has relied heavily on the concept of "relativistic 
mass"—the theoretical assertion that a physical object actively gains mass as it accelerates 
toward the speed of light, effectively requiring infinite energy to reach or exceed .1 The 
ArcSecs paradigm and modern high-energy particle physics completely reject this concept, 
identifying it as a fundamental mathematical misunderstanding of four-vector symmetries and 
explicitly labeling it a "pedagogical virus".1

Modern particle physics recognizes only one true, physically meaningful form of mass: the 
invariant mass (also known as rest mass, ).1 Invariant mass is a strict Lorentz scalar, 
meaning it remains absolutely constant regardless of an object's velocity or the specific 
reference frame of an external observer.1 The immense resistance to acceleration experienced 
by objects moving at relativistic speeds is not caused by the object physically expanding in 
mass. Instead, it is a property of the dynamic relationship between momentum and the 
localized topological field of the interaction medium.1 Because an object's actual physical mass 
does not increase as it accelerates, there is absolutely no intrinsic, object-level physical 
structural barrier preventing superluminal velocity.1

3.2 Time Dilation as a Mechanical Retardation of Atomic Oscillators
General relativity explicitly claims that heavy masses curve not only the spatial dimensions but 
also the temporal dimension, resulting in a literal warping of time known as "time dilation".1 The 
ArcSecs relational paradigm fundamentally asserts that time travel, closed timelike curves, and 
the physical manipulation of a temporal dimension are absolute mathematical fictions.1



Under relational mechanics, what general relativity interprets as "time dilation" is fundamentally 
just the structural retardation of atomic oscillators caused by immense physical forces.1 
Consider the fundamental mechanics of a standard atomic clock, such as a Cesium-133 
frequency standard.1 The atomic clock does not measure the flow of a metaphysical "time" 
fabric; it functions strictly as a mechanical frequency standard.1 It operates by physically 
counting the precise number of microwave oscillations required to induce an energetic state 
change in the electron shell of a cesium atom.1 The clock's "tick rate" is completely governed 
by the physical mass, energetic properties, and environmental conditions acting on the atom 
itself.1
When a physical Cesium atom is placed deep within a strong gravitational field, it is subjected 
to a classical Newtonian gravitational potential ( ).1 Potential energy is defined mathematically 
as the product of mass and potential ( ). Therefore, the gravitational environment 
physically alters the energy required to achieve the atom's hyperfine transition.1 Because the 
transition frequency is intrinsically tied to the exact energy difference between the ground 
state and the excited state, placing the atom in a deeper gravitational potential mathematically 
and physically increases its potential energy.1 This increase in potential energy directly reduces 
its oscillation frequency according to the relation:

Thus, the atomic clock ticks slower.1 This physical phenomenon occurs not because "time 
itself" has stretched, but because the physical pendulum of the clock—the atom's electron 
shell—is mechanically bogged down and structurally altered by the physical gravitational 
potential.1 This purely physical atomic retardation entirely explains clock desynchronization in 
modern technological applications like the global GPS network, as well as historic validations 
like the Hafele-Keating experiment, without ever invoking the metaphysical warping of a 
spacetime fabric.1 Time remains an absolute, non-physical relational metric.
4. Proca Electrodynamics and the Newtonian 
Susceptibility of the Massive Photon
If space is universally recognized as an absolute, non-physical void, it lacks the material and 
geometric substance required to bend, warp, or curve.1 Consequently, the undeniable bending 
of light observed during solar eclipses, or the extreme magnification observed through 
galactic strong gravitational lensing, cannot be attributed to massless photons blindly following 
curved geometric geodesics through a spacetime fabric.1 To reconcile the indisputable 
physical deflection of light around massive celestial bodies without invoking substantivalist 
spacetime, the fundamental nature of the photon must be radically reassessed.1



4.1 Breaking U(1) Gauge Invariance
Standard Maxwellian electrodynamics fundamentally assumes the photon to be a strictly 
massless gauge boson.1 This foundational assumption mathematically preserves strict  
gauge invariance, which ensures that electromagnetic waves propagate eternally and 
unchangingly at exactly the speed of light ( ) in a perfect vacuum.1 However, the ArcSecs 
framework and modern alternative cosmologies dictate that for light to physically interact with 
gravity in a void, the photon must be an active physical participant possessing a tiny, non-zero 
invariant rest mass ( ).1
To provide a highly robust, peer-reviewed mathematical foundation for this mechanism, 
physicists turn to Proca electrodynamics.1 Developed to describe massive vector bosons, the 
Proca equations successfully introduce a non-zero rest mass term directly into the standard 
electromagnetic Lagrangian.1 This explicit inclusion intentionally breaks the standard  
gauge invariance, abandoning the Lorenz gauge condition as a mere mathematical 
convenience and transforming the vector potential into a physically highly significant, massive 
quantity.1 The massive electromagnetic field is meticulously described by the Maxwell-Proca 
equations:

Within these equations, the term  represents the Compton wavelength of 
the newly massive photon.11 While definitively measuring the mass of a single photon is 
mathematically and technologically complex, extensive astrophysical experiments have 
attempted to firmly establish its upper limits. Current limitations derived from galactic plasma 
constraints, specifically regarding the generation of magnetoacoustic waves that cannot have 
frequencies lower than a critical threshold determined by photon mass, suggest a stringent 
upper limit of  eV/ .11

Other phenomenological models that explore the interaction of light with the Higgs field 
vacuum have postulated a photon condensation threshold energy incredibly close to  
eV.13 While the inability to perfectly isolate the precise mass does not equate to zero mass, it 
indicates that the mass is simply smaller than current experimental precision limits allow.9 
Theoretical physicists have defined the non-zero rest mass graviton/photon 
phenomenologically by introducing mass terms into linear Lagrangian densities and self-



consistently solving equations incorporating three fundamental constants: the gravitational 
constant, the Planck constant, and the velocity of light.11

4.2 The Classical Gravitational Deflection of Light
Endowing the photon with a distinct invariant mass fundamentally alters its entire cosmological 
trajectory and purpose.1 A massive photon is no longer a passive, massless observer 
effortlessly sliding along a pre-ordained geometric fabric; it is an active, mass-bearing physical 
entity that is subjected directly to classical Newtonian gravitational forces.1

When light passes the solar limb or navigates through incredibly massive galaxy clusters, it is 
deflected purely by standard Newtonian gravitational attraction, entirely identical to how a 
comet is deflected by a star.1 This elegantly accounts for the unpolarized differential cross 
sections associated with the scattering of massive photons in external weak gravitational 
fields.8 Recent highly advanced Very Long Baseline Interferometry (VLBI) experiments have 
considerably improved upon previous results regarding gravitational bending experiments 
near the solar limb, utilizing these cross-sections to constantly refine the upper limit estimates 
on photon mass.14

While this tiny invariant mass effect remains virtually invisible in localized, terrestrial 
laboratories due to its minuscule scale, the cumulative gravitational drag and Newtonian 
susceptibility become overwhelmingly consequential as the massive photon propagates 
across vast, astronomical distances.1

5. The Revival of the "Dark Star": Reconceptualizing 
Black Holes
The most profound and far-reaching theoretical implication of the massive photon lies in the 
total reconceptualization of black holes.3 In standard general relativity, black holes are 
famously characterized by unphysical singularities, resulting in regions of infinite geometric 
curvature from which not even massless light can escape.1 However, by recognizing the 
photon as a mass-bearing entity through Proca electrodynamics, the mystery of exactly why 
light is captured by black holes is solved using simple classical mechanics, completely 
eliminating the need for mathematical infinities and curved geometric space.1

5.1 John Michell, Pierre-Simon Laplace, and the Corpuscular Theory
The theoretical groundwork for this elegant solution remarkably predates Einstein's general 
relativity by well over a century.16 In 1783, the English natural philosopher John Michell, heavily 
influenced by Isaac Newton’s original corpuscular theory of light (the assertion that light 
consists of tiny, mass-bearing particles), became the first to theorize the existence of what he 
termed "dark stars".16 A few years later, the renowned French mathematician Pierre-Simon 
Laplace independently arrived at the exact same mathematical conclusions.16

Operating strictly under Newtonian mechanics, Michell calculated that if light truly possessed 



mass and traveled at a finite velocity, it would naturally be subjected to the exact same 
gravitational deceleration as a standard projectile launched from a planetary surface.17 Utilizing 
gravitational potential equations, Michell realized that if a stellar object were sufficiently 

massive and highly compact, its surface escape velocity ( ) would 
physically exceed the finite speed of light ( ).16

Consequently, any corpuscles of massive light emitted from the surface of this colossal "dark 
star" would ascend, aggressively lose kinetic energy due to the immense gravitational drag, 
and inevitably be pulled back down to the stellar surface, rendering the star entirely invisible to 
any distant observers.16 Michell even astutely noted that the only way to detect these invisible 
celestial bodies would be through their immense gravitational influence on neighboring visible 
stars in a binary system—the exact method modern astronomers frequently use to identify 
black holes today.17

5.2 Escaping the Mathematical Singularity via Segmented Spacetime
When modern 20th-century astrophysics forced photons to be strictly massless, it tragically 
stripped them of their classical Newtonian susceptibility to gravity.15 Consequently, in order to 
explain why light falls into a black hole, general relativity was forced to bend space itself to an 
infinite, impossible degree (creating a singularity) to prevent a massless photon from simply 
traveling in a straight line out of the gravity well.1

By simply reintroducing the invariant mass of the photon via Proca electrodynamics, the highly 
convoluted modern black hole reduces seamlessly back into Michell and Laplace's classical 
"dark star".11 Light is captured by a black hole not because the underlying fabric of space is 
infinitely curved, but simply because the photon's kinetic energy is grossly insufficient to 
overcome the immense Newtonian gravitational potential of the incredibly dense mass.1 The 
definitively active nature of the photon confirms its rest mass; if light cannot escape the rules 
of gravitational pressure, it possesses permanent mass, adhering strictly to .3
Furthermore, within the advanced framework of Segmented Spacetime, extreme inward fall 
velocities—which in coordinate terms greatly exceed the speed of light—act forcefully upon 
the intrinsic wave nature of the massive photon.15 Instead of absurdly collapsing into a non-
physical point of infinite density, the total mass-energy of the collapsing system is violently 
compressed.15 As the massive photon struggles to escape, its intrinsic wavelength is stretched 
deeply into the radio domain by the extreme gravitational potential.3

Historically, J. Robert Oppenheimer's collapse model, which popularized the singularity, was 
never intended as a realistic description of nature; it was a mathematical idealization assuming 
zero internal pressure, which Albert Einstein himself immediately rejected as completely 
unphysical.15 Thus, the singularity is mathematically abolished, successfully replaced by a dense 
but entirely finite physical state governed by discrete geometric thresholds, where extreme 



gravitational pull from behind acts analogously to a highly distorted Doppler effect.3

Characteristic Modern Black Hole 
(ΛCDM)

Classical Dark Star 
(ArcSecs/Proca)

Photon Nature Strictly Massless. Massive (Proca 
Electrodynamics).

Cause of Light Capture Space is infinitely curved; 
light has no straight path 
out.

Gravitational drag; escape 
velocity exceeds photon 
kinetic energy.

Core Structure Unphysical singularity; 
infinite density and zero 
volume.

Highly compressed finite 
mass; extreme radio-
domain wavelength shifts.

Theoretical Origin General Relativity 
(Oppenheimer collapse 
model).

Newtonian Mechanics 
(Michell & Laplace, 1783).

6. Dismantling Dark Matter Halos: Weber's 
Electrodynamics and Mass Currents
Just as the massive photon removes the absolute necessity for infinite spacetime curvature, 
relational mechanics completely eliminates the need for magical, invisible dark matter to 
explain galactic structural anomalies.1 Standard Newtonian gravity, when combined with basic 
Keplerian dynamics, rigidly predicts that the orbital velocities of stars residing at the extreme 
edges of spiral galaxies should decline exponentially with distance from the galactic core. 
Instead, extensive observational data confirms that these outer rotation curves remain 
precipitously flat.20 To patch this glaring discrepancy, mainstream cosmology surrounds every 
single galaxy with an enormous, theoretically unobservable halo of particulate cold dark 
matter.1
6.1 Relational Parameters over Lorentz Transformations
Drawing heavily from the pioneering relational mechanics of André Koch Torres Assis and the 
historical electrodynamics of Wilhelm Weber, alternative cosmological models demonstrate 
that all gravitational and electromagnetic interactions can be perfectly described using purely 



relational parameters.1 Rather than relying on Lorentz transformations mapping objects onto a 
background grid, physical interactions are dictated strictly by relative distance ( ), relative 
radial velocity ( ), and relative radial acceleration ( ) between independent masses.1
Wilhelm Weber's original formulation of electrodynamics profoundly modified Coulomb's law 
to actively account for the complex dynamic interactions between moving charged particles.22 
Weber's formula successfully explained magnetic forces entirely as a complex form of 
electrical force, effectively resolving profound paradoxes in classical and relativistic 
electromagnetism without ever requiring a distinct, separate magnetic field theory.21

6.2 Gravitomagnetism and the Machian Universe
When Weber's relational electrodynamic formulation is applied analogously to gravitation, it 
produces massive and profound corrections to standard Newtonian potentials.22 Specifically, 
general relativistic corrections associated with large-scale moving mass currents generate 
what is termed a "gravitomagnetic" field.20

The deep coupling between the classical Newtonian potential framework and this new 
gravitomagnetic flux function yields a complex, non-linear differential equation that 
meticulously relates galactic rotation velocity strictly to visible mass density.20 At immense 
galactic distances, this relational force does not decay as rapidly as isolated Newtonian 
mechanics aggressively predicts. The dynamic interaction with the total matter distribution of 
the entire surrounding universe—a direct realization of Mach's Principle achieved via Dennis W. 
Sciama’s inertial induction—exerts a vital additive radial force on the orbiting stars.1

Consequently, Weber's formulation naturally yields the observed flat galactic rotation curves 
strictly from the spatial distribution of ordinary, visible baryonic matter.20 The massive, invisible 
dark matter halo is completely rendered obsolete and theoretically unnecessary.22 This 
profound theoretical transition flawlessly mirrors current global astronomical efforts by the 
Spitzer Photometry and Accurate Rotation Curves (SPARC) project, which successfully maps 
precise galactic masses utilizing alternative scaling relations like the Baryonic Tully-Fisher 
Relation (BTFR) and the Radial Acceleration Relation.1 By reclassifying these forces as dynamic 
relational interactions rather than physical particles, cosmology is freed from the burden of 
dark matter.1
7. The Rebirth of Tired Light: Resolving Cosmological 
Anomalies Without Expansion
The universally observed phenomenon that light from incredibly distant galaxies shifts 
dramatically toward the red end of the spectrum (redshift, ) remains the primary empirical 
pillar supporting the theory of an expanding universe. In 1929, physicist Fritz Zwicky proposed 
the highly controversial original "Tired Light" hypothesis, suggesting that photons simply lose 



energy (redshifting) through collisions or subtle scattering interactions as they traverse the 
vast, dusty intergalactic medium over billions of years.3

Historically, however, Zwicky's static tired light model was heavily marginalized and relegated 
to fringe astrophysics due to three highly specific observational objections leveled by standard 
cosmologists 5:
1. Optical Blurring: Unchecked scattering mechanisms would theoretically blur the images 

of distant galaxies entirely beyond recognition, contrary to clear telescopic 
observations.5

2. Time Dilation Discrepancy: Type Ia supernovae located at high redshifts exhibit 
uniquely prolonged light curves that are perfectly scaled by a factor of .7 Skeptics 
argued that in a purely static tired light universe, a supernova at  and one at 

 would appear to explode in the exact same amount of time, rendering tired 
light unable to explain temporal stretching.1

3. Cosmic Microwave Background (CMB): A purely static universe struggled immensely 
to adequately predict the perfect blackbody thermal spectrum of the CMB or 
seamlessly pass the Tolman surface brightness test.5

However, modern systems architecture, highly advanced statistical mechanics, and new 
observational arrays have systematically dismantled these historical objections through the 
introduction of advanced hybrid frameworks and rigorous statistical scattering mechanics.
7.1 Tipikin’s Random Walk Diffusion Model
The most formidable historical argument deployed against tired light—the issue of supernova 
time dilation—has been phenomenally resolved by the groundbreaking work of Dmitriy S. 
Tipikin.1 Tipikin’s advanced diffusion-scattering model demonstrates decisively that apparent 
time dilation emerges completely naturally in a perfectly static universe without ever requiring 
the metric expansion of spacetime.1

When massive photons travel relentlessly through the immense intergalactic medium, they 
undergo a highly complex, diffusion-like multiple scattering process.1 Photons interacting with 
the medium do not travel in perfect, unimpeded linear trajectories; instead, they execute a 
microscopic, statistically measurable "random walk".2 Because these heavily scattered photons 
traverse a slightly longer, randomized path through the void, they inherently arrive at the 
distant observer slightly later than completely uninterrupted photons.2

Rigorous statistical laws dictate that if a pulse of light undergoes trillions of minute scattering 
jumps ( ) over vast distances, the total energy lost by the photon (the observed redshift) is 
directly proportional to .6 However, entirely due to the statistical mechanics of the random 
walk, the temporal dispersion—the physical broadening of the light pulse—scales strictly with 



.6 This fundamental diffusion mechanism inherently stretches the arrival time of 
sequentially emitted photons from distant transient events, perfectly and flawlessly replicating 
the exact  kinematic light curve broadening observed in high-redshift Type Ia 
supernovae and quasars.1 Time dilation is thus achieved without ever requiring the physical 
stretching of an underlying spacetime manifold.1

7.2 JWST Confirmation of Astounding Optical Blurring
Standard cosmology previously argued vehemently that tired light scattering would result in an 
unobservable, catastrophic blurring of the cosmos.6 Remarkably, the unparalleled resolution of 
recent data from the James Webb Space Telescope (JWST) has turned this historical objection 
into definitive, irrefutable proof of Tipikin's diffusion model.31

Tipikin's exhaustive analysis of JWST imagery has highlighted staggering instances where two 
distinct galaxies of vastly different redshifts are located in exceptionally close angular proximity 
within the same image plane.28 The closer galaxy (at ) remains entirely sharp and well-
defined, whereas the deeply distant object (recorded at  or  depending 
on the specific observation target) appears profoundly, anomalously blurred.28

Crucially, for a heavily researched Type Ia supernova observed at —a standard 
candle whose exact physical size and absolute luminosity are strictly constrained by known 
physics—the observed angular image size captured by JWST corresponds to an impossible 
physical diameter of roughly 5,000 light-years.31 This immense angular dimension is the size of 
a small galaxy, which is physically impossible for a single localized stellar explosion under 
standard vacuum propagation parameters.31 The singular viable physical mechanism capable 
of generating a blurred image size ten times greater than the telescope's base resolution is the 
extreme scattering of light itself over cosmic distances.31 This directly and powerfully confirms 
the exact angle-of-scattering formulas intrinsic to modern tired light theory.31

7.3 The Higgs Field Condensate and the Genesis of Dark Matter
Building meticulously on Proca models and advanced scattering mechanics, highly recent 
theoretical derivations postulate that photons lose energy through a continuous, explicitly 
Lorentz-covariant interaction directly with the pervasive Higgs field vacuum.13 This gradual 
energy loss occurs via a highly specific three-loop forward scattering process involving 
electromagnetic vacuum polarization, precise Higgs condensate interaction, and continuous 
gravitational energy transfer.13 Crucially, this unique forward-scattering mechanism heavily 
preserves photon direction, overall polarization, and wave coherence, effectively mitigating 
extreme arbitrary blurring while still allowing the precise wave packet stretching required to 
mimic time dilation.13



In this incredibly elegant framework, derived entirely from measured Standard Model 
constants (such as the fine-structure constant , electron mass , and Planck mass ) 
with strictly zero free parameters, photons losing energy over billions of years eventually cross 
a strict condensation threshold (  eV).13 This threshold is firmly 
calibrated against the measured para-positronium annihilation rate.13

Upon violently reaching this absolute threshold, the exhausted, ultra-low-energy tired photons 
condense directly into dark matter.13 This monumental mechanism perfectly solves the 
stubborn core-cusp discrepancy by predicting highly cored dark matter profiles generated 
entirely by the continuous gravitational harvesting of degraded photons, completely removing 
the dire need for ad-hoc Big Bang nucleosynthesis predictions or massive, unobservable WIMP 
particles.13 Furthermore, this mechanism naturally derives an effective Hubble constant of 

 km/s/Mpc and an extraordinarily accurate cosmic microwave background 
temperature of  K (an astonishing 98% match to the observed 2.725 K), 
solving severe observational puzzles including white dwarf cooling anomalies, the 
cosmological lithium problem, and the ARCADE-2 radio excess.13

7.4 The Covarying Coupling Constants Plus Tired Light (CCC+TL) 
Hybrid Framework
While pure diffusion models effectively explain complex kinematics in entirely static 
parameters, cosmologist Rajendra P. Gupta has formalized an incredibly robust hybrid 
framework known as the Covarying Coupling Constants plus Tired Light (CCC+TL) model.1 The 
CCC+TL framework resolves lingering observational hurdles—such as the perfect CMB 
blackbody spectrum and the notoriously difficult Tolman surface brightness test—by retaining 
a measured metric expansion component while radically allowing fundamental physical 
constants (such as the speed of light  and the gravitational constant ) to covary 
symmetrically over vast cosmic time.1

By permitting tired light mechanisms to logically contribute heavily to the observed redshift 
alongside this covariation, the CCC+TL model fundamentally modifies the classic Friedmann-
Lemaître-Robertson-Walker (FLRW) metric.34 The resulting highly modified Friedmann 
equations contain intrinsic mathematical terms that dynamically behave exactly like dark 
matter and dark energy, effectively mapping Baryon Acoustic Oscillation (BAO) features, 
matching CMB sound horizons, and accurately modeling galaxy cluster dynamics, all while 
explicitly setting the universally problematic cosmological constant ( ) definitively to zero.34

Furthermore, the CCC+TL model directly addresses the deeply concerning "mature galaxy 
problem" induced by recent JWST observations.13 JWST has frequently documented massive, 
highly structured, fully mature galaxies existing at extreme redshifts (the cosmic dawn) that 



formed far too rapidly for the highly constrained 13.8-billion-year timeline dictated by the 
standard CDM model.13 The CCC+TL model inherently demands a radically expanded cosmic 
timeline—with rigorous self-consistency checks requiring a staggering minimum universe age 
of approximately 2,280 billion years, and highly suggesting an infinite universe with absolutely 
no definitive beginning.3 This expanded timeline provides ample, logical temporal real estate 
for these mature high-redshift galaxies to naturally and slowly evolve without violating the 
fundamental laws of physics.13

8. Bridging the Ultimate Divide: Aligning Cosmology 
and Quantum Observations
The ultimate and perhaps most profound triumph of successfully combining relational 
mechanics, massive photons via Proca electrodynamics, and advanced tired light diffusion is 
the long-sought resolution of the greatest schism in modern physics: the sheer irreconcilability 
of general relativity and quantum mechanics.1

Quantum mechanics explicitly dictates that the universe operates on fundamentally discrete, 
highly quantized physical transactions.1 Energy, angular momentum, and interacting fields are 
inherently finite, granular, and governed by strict probabilistic laws. Conversely, substantivalist 
general relativity rigidly models physical reality as a perfectly smooth, continuous, infinite 
geometric curve.1 Despite nearly a century of intense effort, these two vastly disparate 
mathematical frameworks cannot be forced to merge without producing catastrophic, 
terminal infinities and mathematical pathologies.1

By aggressively discarding the literal, continuous physical fabric of spacetime, the ArcSecs and 
Tired Light paradigms permanently align the macro-scale cosmos with stringent quantum 
rules.1 Physical interactions between massive celestial bodies are no longer governed by 
unquantizable, smooth geometric curves, but strictly by discrete, causal relational interactions 
processed entirely through an electromagnetic substrate mediated by massive gauge bosons 
(photons).1
The massive photon itself becomes a quintessential quantum entity, subject entirely to finite 
energetic decay (tired light), finite particulate scattering (Tipikin's random walk diffusion), and 
standard Newtonian gravitational potentials (Michell-Laplace dark stars).1 Through this 
profoundly clarifying lens, gravitational interactions across the cosmos are essentially 
recognized as macroscopic, statistical manifestations of fundamental quantum phenomena—
such as the Lorentz-invariant entanglement entropy driving relational interactions seamlessly 
without the crutch of a pre-existing spacetime fabric.1

The universe flawlessly transitions from a mathematically doomed, expanding geometric 
balloon governed by unobservable dark spirits, into an immense, ancient, discrete relational 
network of massive physical bodies continuously exchanging mass-bearing energy.1 Light 
emitted from black holes is fundamentally redefined through quantum criticities, further 
cementing the absolute physical tangibility of the cosmos.3



9. Final Synthesis of the Relational Universe
A rigorous, uncompromising evaluation of modern, high-resolution observational data against 
the foundational tenets of standard cosmology reveals deep, systemic failures that can no 
longer be mitigated simply by appending unobservable mathematical parameters.1 The 
relentless historical accumulation of dark energy, non-baryonic dark matter, and expanding 
spacetime metrics mirrors the infamous historical accumulation of Ptolemaic epicycles—
mathematical constructs forced into existence purely to preserve a fundamentally flawed core 
geometry.
The comprehensive integration of the ArcSecs relational paradigm, Proca electrodynamics, 
Weber's mechanics, and modern Tired Light formulations yields a highly cohesive, causality-
driven universe that gracefully and entirely bypasses the deep paradoxes of standard 
cosmology. The defining, transformative conclusions of this sweeping reassessment are:
1. Total Eradication of the Dark Sector: The physical requirement for magical dark matter 

and dark energy is mathematically eradicated.1 Galactic rotation curves are flawlessly 
modeled using the relational mass-currents of Weber's electrodynamics, while observed 
acceleration and redshift are optical decay phenomena driven by massive photon 
scattering, random walks, and continuous interactions with the Higgs vacuum.13

2. Redefinition of the Photon and Black Holes: Acknowledging the absolute invariant 
mass of the photon shatters the archaic necessity for substantivalist spacetime 
curvature.1 Light fundamentally follows Newtonian gravitational susceptibility, seamlessly 
answering why light cannot escape a black hole without invoking spatial warping.1 Black 
holes are returned to their mathematically sane, classical definitions as Michell-Laplace 
"Dark Stars," averting infinite density singularities and substituting them with extreme, 
finite radio-domain wavelength shifts.15

3. Resolution of Time Dilation and Metric Expansion: Time is rightfully restored as an 
absolute, non-physical relational metric.1 Observations previously attributed to temporal 
warping—such as atomic clock desynchronization and Type Ia supernova light-curve 
broadening—are elegantly and completely explained by physical atomic retardation in 
strong gravitational potentials and Tipikin's random-walk photon diffusion across vast 
intergalactic distances.2

4. Quantum and Cosmological Unification: By aggressively replacing continuous 
mathematical infinities with discrete, mass-bearing relational physical transactions, the 
arbitrary, historic barrier between quantum mechanics and cosmological physics is 
permanently dissolved, yielding a unified, strictly physical universe.1

Ultimately, fully accepting these causal mechanisms requires the total abandonment of the 
20th-century reliance on a highly malleable, geometric spacetime void. In doing so, modern 
astrophysics reclaims a universe that is strictly physical, infinitely vast, structurally timeless, and 
bound exclusively by observable, testable, and deeply causal mechanics.
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