Recalibrating the Dark Sector: A
Comprehensive Analysis of Dark Matter
Quantities Under the Slow Light and

Relational Physics Paradigms

1. Introduction: The Epistemological Crisis in Standard
Cosmology

For the entirety of the late twentieth and early twenty-first centuries, the standard model of

physical cosmology—the Lambda Cold Dark Matter (JL CDM) model—has functioned as the
absolute consensus framework for understanding the structure, expansion, and compositional
makeup of the universe. Predicated on the foundational assumption that general relativity

accurately describes the mechanics of gravity across cosmological scales, the A CDM
paradigm posits that the universe emerged from an extremely high-temperature state,
subsequently expanding, cooling, and developing large-scale structures such as stars, galaxies,
and galaxy clusters.' Within this mathematical architecture, the mass-energy composition of
the universe is stringently and specifically partitioned. Ordinary baryonic matter—the protons,
neutrons, and electrons that construct the visible universe—accounts for a mere 5% of the
total mass-energy density. Dark energy is theorized to constitute 68.2%, driving the metric
expansion of space, while dark matter comprises approximately 26.8%.>

The visual data provided for this analysis prominently highlights a widely circulated scientific
metric: "Dark Matter makes up 85% of the universe." It is critical to precisely contextualize this
percentage. While dark matter accounts for roughly 27% of the total mass-energy of the
cosmos, it represents approximately 85% of the universe's total matter or gravitational mass.® In
the standard paradigm, this invisible gravitational mass is deemed absolutely essential to hold
galaxies together, explain flat galactic rotation curves, and account for the high velocity
dispersions observed in galaxy clusters and the anisotropies in the Cosmic Microwave
Background (CMB).?

However, the historical evolution of cosmology dictates a sobering reality. Historians of physics
divide the development of cosmology into six distinct periods, culminating in the current
"period of high-precision experimental cosmology" (1998-present).’ This era began with
immense epistemological optimism but has rapidly devolved into a state of profound crisis.’
The initial expectation that increased measurement accuracy would smoothly resolve pending
minor anomalies has spectacularly backfired; instead, the higher the precision of the
observational data, the greater the number of theoretical tensions that arise.” These
proliferating anomalies include the Hubble tension regarding the expansion rate, the S8 tension
regarding the clustering of matter, the cosmological lithium problem, and the inexplicable



discovery by the James Webb Space Telescope (JWST) of mature, extremely massive, and
bright galaxies existing far too early in the timeline of the universe.?

Furthermore, the epistemological foundation of standard cosmology is increasingly under
scrutiny for its reliance on rigid and often manipulated statistical conventions. The origin of the

P
standard = -value cutoff stems from R.A. Fisher's assertion that a 5% level of significance is a
convenient threshold for ignoring non-significant results.® This convention has morphed into an
institutionalized hybrid logic, prompting organizations like the American Statistical Association

to issue severe warnings in 2016 and 2019 regarding the rampant ~ -hacking and
data-dredging utilized to force observational data into failing models.® As philosophers of
science like Earman and Mosterin have pointed out, theories like inflationary cosmology were
initially accepted not because they offered novel predictions or empirical adequacy, but
because they provided a putative mathematical solution to explanatory problems within the
Hot Big Bang model.’

The most glaring manifestation of this epistemological crisis is the catastrophic empirical failure
of the Weakly Interacting Massive Particle (WIMP) hypothesis. For decades, WIMPs were the
undisputed leading candidate for cold dark matter.® Yet, exhaustive direct-detection
experiments—including the highly sensitive DEAP-3600 and comprehensive surveys by the
Fermi Gamma-ray Space Telescope—have consistently yielded null results.? In addition,
attempts to fit standard Cold Dark Matter (CDM) halos to ultra-diffuse galaxies, such as AGC
114905, present severe structural anomalies that standard energetic outputs (like supernovae
feedback) cannot resolve.® Consequently, astrophysics has been forced to explore alternative
scaling relations, such as the Baryonic Tully-Fisher and Radial Acceleration Relations, utilizing
algorithmic interventions like BayesLineFit to salvage the data.’

Recognizing these deep-seated and systemic vulnerabilities, advanced theoretical
architectures are now fundamentally dismantling the substantivalist spacetime manifold. By
integrating relational physics, "slow light" paradigms rooted in Proca electrodynamics, and the
minimally extended varying speed of light (meVSL), these new frameworks fundamentally
recalculate cosmic distances. This report exhaustively deconstructs the physical mechanics of
the slow light paradigm, recalibrates cosmological distances, and mathematically addresses
the core objective: determining the revised quantity of dark matter—the 85% of gravitational
mass—required to sustain observable cosmic structures when the speed of light is variable and
distances are drastically shorter than standard models dictate.

2. Refuting the Substantivalist Spacetime Manifold

To accurately recalculate the volume and mass of dark matter, it is mathematically and
philosophically imperative to first abandon the geometric interpretation of gravity. Traditional
general relativity asserts that spacetime is a tangible, physical substance—a malleable,
four-dimensional manifold that curves and warps in the presence of mass, thereby dictating
the motion of celestial bodies and the propagation of light.*



2.1 The Vulnerabilities of Geometric Gravity and the TDD Evaluation

The substantivalist view of spacetime suffers from profound theoretical vulnerabilities that
have stymied the unification of physics for a century. These vulnerabilities are primarily
highlighted by diffeomorphism invariance, the principle of background independence, the
philosophical paradoxes of the Hole Argument, and the persistent, fundamental failure to
quantize the metric tensor of gravity.’

When applying a systems engineering or Test-Driven Development (TDD) framework to
theoretical physics, physical laws must be evaluated as operational, logical algorithms.® A true
vacuum, by physical definition, lacks both mass and energy. Therefore, the concept of
"bending" or "warping" a vacuum is a logical and mechanical impossibility.® Spacetime curvature
cannot be a physical phenomenon; it must be classified strictly as a "computational
heuristic"—a mathematical shortcut that successfully predicts trajectories but fails to describe
the underlying physical mechanics.?

Furthermore, forcing independent, discrete physical bodies to reference a shared, non-physical

background manifold imposes an artificial kinematic speed limit—the speed of light (L ). This
creates what relationists term the "Borg Problem" in standard kinematics.® By treating the
universe not as a fabric, but as a "Principled Playground" where physical bodies negotiate their
interactions directly with one another via relational laws, this arbitrary geometric constraint
evaporates, theoretically permitting superluminal relational velocities under specific
conditions.?

2.2 Relational Mechanics and Weber Electrodynamics

In the complete absence of a continuous spacetime fabric, physical interactions must be
governed by relational mechanics. Stemming from Mach's Principle—which posits that the
inertia of any one object is determined by the distribution of all other matter in the
universe—and advancing through Dennis Sciama's concept of "inertial induction," relational
physics dictates that motion, inertia, and gravity are entirely relative properties. Space is not a
“thing"; it is merely a representational scaffold of measurable distances between discrete
massive bodies.?

This relational framework was formalized mathematically by the physicist André Koch Torres
Assis, who successfully applied Wilhelm Weber's electrodynamics to gravitation.® In the
Weber-Assis framework, gravitational and electromagnetic forces do not rely on an absolute
space or a propagating curvature. Instead, they depend strictly on relative parameters
between discrete bodies:
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The Weber Interaction Potential ( " ) for gravity, which replaces the Schwarzschild metric of
general relativity, is expressed mathematically as:
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In this relational equation, the speed of light (E) is completely stripped of its role as an absolute
spacetime barrier. Instead, it functions strictly as a mathematical scaling factor for potential
energy interactions and electromagnetic propagation within localized media.?

Alternative gravitational theories heavily support this deconstruction of fundamental constants.
Explorations by physicists such as Sky Darmos and Rupert Sheldrake have challenged the
universality of the gravitational constant (Big G)."? Utilizing empirical experiments in facilities like
the Bremen Drop Tower, researchers have observed material-based variations in free-fall,
noting that elements like lithium, carbon, and lead float upward relative to heavier constraints,
and that neutrons fall 1% slower than standard calculations predict.'” Darmos posits that gravity
may be more accurately tied to particle count, virtual particles, and the strong nuclear force
rather than an intrinsic warping of space.” Furthermore, Extended Classical Mechanics (ECM)
redefines force and mass by introducing concepts like negative apparent mass and effective
mass, offering a fresh interpretation of gravitational repulsion and dark energy without
requiring spacetime curvature.™ Similarly, thermodynamic models suggest gravity is an
emergent force stemming from the entropy of quantum states; as mass increases, the number
of interacting quantum states increases, providing the "transactional fuel" that generates
gravitational potential.’

3. The Deconstruction of Relativistic Mass and Time
Dilation

To correctly model the dark matter requirements of the universe, it is necessary to dismantle
the pedagogical errors surrounding mass and time that have corrupted legacy distance
calculations. Standard cosmology utilizes the concept of "relativistic mass" to explain why
objects cannot exceed the speed of light, claiming that an object's mass approaches infinity as

a

its velocity approaches “
3.1 Invariant Mass and Relativistic Momentum

High-energy physicists, including Lev Okun and Carl Adler, have thoroughly deconstructed
relativistic mass as a "pedagogical virus"? In reality, mass does not increase with velocity. The
only real, physical mass an object possesses is its invariant mass (often called rest mass),

T . . . .
denotedas " .2Invariant mass is a Lorentz scalar, meaning it remains absolutely constant
regardless of the object's velocity or the observer's reference frame.’



, , E = me* , ,
The famous resting formula for mass-energy equivalence, , applies exclusively to

bodies that are completely at rest.® For a moving body, the correct dynamical calculation
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E m
relating total energy (* ), relativistic momentum (p), and invariant rest mass (" )is
expressed as:

E* = (pe)* + (moc?)®

Therefore, the resistance encountered by a massive body as it accelerates toward the speed of
light is not due to the object structurally gaining mass. Rather, the resistance is entirely
environmental, arising from intense momentum interactions and kinetic drag within the
surrounding cosmic medium.’

3.2 The Mechanical Reality of Time Dilation

Similarly, time dilation is stripped of its geometric mystique. In relational mechanics, time is not
a malleable fourth dimension; it remains a universal, absolute constant. What standard physics

interprets as "time dilation" is, in physical reality, the mechanical slowing (or drag) of atomic and
molecular oscillators in strong gravitational fields.?

To prove this, one must examine the mechanics of a Cesium-133 atomic clock, which relies on
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driving a transition between the ground states ( and ) to define the standard

frequency of 9,192,631,770 Hz.? In a classical gravitational field with potential ¢ , a particle of
m . . V=md L
mass experiences a potential energy of .> By combining invariant mass-energy

equivalence with classical Newtonian gravitational potential, the total energy (T ™ ) of a

n
massive atom in a specific energetic state () is calculated as:
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The transition frequency () of the clock depends on the energy difference ( ) between
the excited state and the ground state. Governed by quantum mechanics and the Planck

h
constant (' ), this frequency in a gravitational field is calculated as:
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Where “ is the unperturbed transition frequency.? This mathematical formulation proves
definitively that the clock's frequency physically decreases because the atom's internal energy
states are mechanically shifted by the gravitational potential, causing a structural retardation of
the physical oscillator, not because a dimension of "time" is warping.® Modern ground-based
optical lattice clocks are so sensitive to this mechanical drag that they can detect minute
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height-induced potential variations at fractional frequency sensitivity levels of

4. Proca Electrodynamics and the Mechanics of Slow
Light

Having established that the vacuum of space cannot physically bend, the observed
phenomenon of gravitational lensing—where light bends around massive bodies, often cited as
the primary proof of dark matter and curved space—requires a strict mechanical explanation.'
Utilizing a deductive Test-Driven Development (TDD) process, if the vacuum cannot bend, the
bending of light means the photon itself must possess a physical, non-zero invariant rest mass (

My

4.1 The Massive Photon Substrate and Free Space Dispersion

Maxwell's traditional formulation of electromagnetism assumed massless photons. However,
integrating the electrodynamics formulated by Louis de Broglie and Alexandru Proca (dBP)
alters the fundamental equations.® By endowing the photon with a microscopic mass

—m.c/h . . . . .
parameter (‘u' ©71 ), light is natively subjected to classical Newtonian gravitational

forces, cosmic medium drag, and massive dispersion in free space.’

Because the photon possesses mass, the speed of light (L) is fundamentally not a universal
constant.? Phase velocity becomes wavelength-dependent. Lower frequency (longer
wavelength) photons encounter slightly more physical resistance and travel at sub-luminal,
"slow" velocities compared to higher frequency photons.’

Furthermore, the introduction of the photon mass term fundamentally alters the behavior of
electromagnetic fields across vast cosmic distances. Static electromagnetic potentials

. ) e 1" - S
undergo exponential Yukawa decay, proportional to 2 This dictates that magnetic dipole

fields fall off much more rapidly over immense intergalactic distances than standard
inverse-cube calculations allow, drastically altering our perception of distant astronomical
objects and fields.?



4.2 The "Tired Light" Phenomenon and Optical Freeze-Out

As newly emitted, massive photons—traveling at the local maximum phase velocity—traverse
the intergalactic voids, they act like charged particles, continuously coupling to cosmic
magnetic vector potentials and interacting with the ubiquitous interstellar medium.® This
relentless interaction generates immense kinetic drag and friction. Over billions of years of
propagation, this friction causes the photons to continuously shed kinetic energy and
decelerate—a process classically and historically referred to as "tired light".

Originally proposed by Fritz Zwicky in 1929, the tired light hypothesis sought to explain
cosmological redshift not as the Doppler shifting of receding galaxies (metric expansion), but
as a deterministic loss of kinetic energy as photons travel.® For decades, tired light was
dismissed because early models produced image blurring and failed to account for the time
dilation observed in supernova light curves."”

However, modern derivations have completely resurrected the paradigm. In 2026, physicist
Michael Aaron Cody published a kinetic derivation mathematically proving that a
frequency-independent redshift operator preserves an exact Planck blackbody spectrum,
successfully reproducing the observed temperature-redshift relations of the Cosmic
Microwave Background (CMB) without requiring any metric expansion of space.? Another
rigorous framework proposes that photons lose energy through a continuous three-loop
forward scattering process: electromagnetic vacuum polarization, Higgs condensate
interaction, and gravitational energy transfer.” This specific interaction preserves photon
direction, polarization, and coherence (thus preventing any image blurring), while naturally
producing both redshift and time dilation through wave packet stretching.” Strikingly, this
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framework derives an effective Hubble constant of = © km/s/Mpc and a CMB

T, = 2.68
temperature of CMB K entirely from Standard Model constants with zero free

parameters, inherently solving the Hubble tension without dark energy.’

As these ancient, massive photons decelerate across vast cosmic distances and shed their
high-frequency optical characteristics, they approach dense galactic cores and enter
"Negative Light Speed" zones.® In optical physics, this does not imply reversed time causality; it
indicates that the relative permittivity of empty space has dropped into negative values,
creating negative energy densities.® The photon's forward group velocity decays to such an
extreme extent that it undergoes gravitational capture or topological binding.?

Because massive photons have an invariant rest mass, they cannot vanish into nothingness
when their kinetic energy approaches zero. Instead, they undergo a macroscopic quantum
phase transition, "freezing out" of the high-velocity optical spectrum and coalescing into a
sub-luminal, non-relativistic Bose-Einstein Condensate (BEC).? These heavily decelerated,

bound states of light are identified theoretically as "slow quanta" or "graviballs".?

5. Recalibrating Cosmic Distances: The meVSL
Framework



Because the standard model incorrectly assumes that . is a constant, rigidly tied to a massless
photon, its distance calculations across cosmological scales are profoundly and systematically
flawed. Standard cosmology relies on cosmological redshift, assuming that the wavelength of
emitted radiation stretches linearly due to the expansion of the universe, equating redshift
directly to recessional velocity and immense distance.” Observers calculate luminosity

d d z
distance (* * ) based on the angular diameter distance ( 4 ) and redshift (") using the
standard relation:

dp = da(l+ 2)*

5.1 Distance Corrections in the meVSL Cosmology

However, because light slows down over vast distances (tired light) and the speed of light
varies over cosmic epochs and local field potentials, geometric measurements based on a

constant © inherently misjudge the true physical separation of celestial bodies.

Under the minimally extended varying speed of light (meVSL) framework, the covariance of
Maxwell's equations results in the cosmological time evolutions of permeability, permittivity,
and electric charge.?® Consequently, the Hubble expansion parameter must be adjusted by an

: r(t) - e,
evolutionary parameter , Which represents the temporal variation of ~
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This temporal evolution of fundamental constants completely corrupts the traditional Cosmic
Distance Duality Relation (CDDR).? In the variable light model, the distance calculation is

modified by an exponent factor ﬂ:
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Because the incoming light has been progressively decelerating and shedding energy
throughout its transit across the universe, the delay in the arrival of the light is heavily
misinterpreted by legacy models as vast spatial separation. Therefore, all high-redshift galaxies

are physically vastly closer than standard A CDM models predict.?
5.2 B-Space Cosmology and Superluminal Kinematics



This distance compression perfectly aligns with emerging relational models like B-Space
Cosmology. In standard cosmology, redshift indicates metric stretching. B-Space Cosmology
shifts this paradigm, positing that the observable universe is a Finite Baryonic Cosmos (FBC)—a
localized, dynamic system of baryons and radiation—embedded within an infinite, static
Euclidean substrate called the Dark Medium Sea (DMS).%’ The "expansion” is not spacetime
stretching, but the internal kinematic unfolding of matter driven by an initial energetic impulse
(the "Drip" event).”’ Redshift becomes a propagation effect (W-Drag) as light loses energy
traveling through the DMS.?

In a static relational void where space is not expanding, galaxies observed at extreme redshifts (

z>1.5 . . . o
- ) are actually receding at true kinematic velocities demonstrably greater than the
. . C e, . .
localized speed of light ( ~).> Because ~ is merely a localized propagation speed of
electromagnetic interactions and not an absolute relational barrier, superluminal kinematics are
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highly permissible in relational physics, further proving that distance calculations bound by .
are mathematically invalid.®

This recalibration acts as the critical mechanism solving modern observational anomalies. The
discovery of mature, fully-formed galaxies at extreme redshifts by JWST contradicts the
standard evolutionary timeline, creating a crisis where galaxies appear older than the universe
itself.> When standard distances are compressed via the meVSL CDDR formula, and redshift is
attributed to tired light rather than expansion, the spatial positioning and timeline of these
galaxies perfectly align, removing the anomaly entirely.’

6. Calculating the Revised Amount of Dark Matter

With the establishment that light is massive and decelerates, and that cosmological distances
are drastically shorter than previously assumed, we arrive at the core calculation requested:
How much dark matter is actually required in this new paradigm?

To address this, we must return to the 85% metric provided in the initial inquiry data. The
statement that "Dark Matter makes up 85% of the universe" refers specifically to the universe's
total matter budget (gravitational mass), contrasting with the roughly 15% composed of
baryonic (normal) matter.®

The re-evaluation of cosmological parameters under the slow light paradigm yields two
distinct, mathematically rigorous boundaries for the revised dark matter quantity, depending
on the specific application of the tired light mechanisms: The Zero-Requirement Limit (the
CCC+TL model) and The Condensate Mass Scaling Limit (the ArcSecs BEC model).

6.1 Scenario A: The Zero-Requirement Limit (CCC+TL Model)

Recent cosmological studies spearheaded by researchers such as Rajendra Gupta combine
"tired light" (TL) with covarying coupling constants (CCC), forming the CCC+TL model.* In this
framework, the constants of nature—including the speed of light and the strength of
fundamental forces—shift across time and space.

When the deceleration of light (tired light) completely accounts for the observed redshift and



the preservation of the CMB blackbody spectrum, the illusion of an accelerating metric
expansion vanishes.*® Because dark energy was merely a placeholder to explain the apparent
acceleration of expansion, the requirement for dark energy instantly drops to 0%.*
Simultaneously, the CCC parameter modifies the effective gravitational strength at varying
scales. When galactic rotation curves and large-scale structures are modeled using these
covariant forces in an older universe (estimated at 27 billion years old under this model), the
requirement for an invisible halo of WIMPs vanishes entirely.* In this extreme limit of the slow
light paradigm, the mathematical requirement for dark matter goes to 0%. The 85% metric is
rendered obsolete, as it was based on applying rigid constants to dynamic cosmic structures.

6.2 Scenario B: The Condensate Mass Scaling Limit (ArcSecs Model)

A more physically tangible calculation emerges from the ArcSecs Proca electrodynamics
framework. This model does not entirely abolish dark matter; rather, it radically redefines its
physical composition and vastly reduces its absolute mass quantity based on recalibrated
distances.

In the ArcSecs model, mainstream cosmology’s definition of "cold dark matter" is an
observational misidentification.®> Dark matter is not composed of exotic WIMPs; it is the actual
accumulated Bose-Einstein Condensate (BEC) of decelerated, massive photons (the "slow
quanta” or "graviballs").® As tired light freezes out, it pools densely in the immense gravitational
wells of galactic halos.® Because these particles have lost their high-velocity optical
characteristics, they are completely invisible to standard photometric observations.® However,
because they possess invariant rest mass, their massive accumulation retains a major
gravitational signature, perfectly mimicking the observational signs of cold dark matter and
creating the localized G-Drag observed in B-Space cosmology.®

According to this framework, this tired light condensate still accounts for the observed "85%
ratio" of gravitational mass locally within the halo relative to baryonic matter.> However,
because the distances to these galaxies are "way off" (specifically, they are much closer via
meVSL), the absolute quantity of dark matter mass required in kilograms or solar masses must
be recalculated dynamically.

6.2.1 Mathematical Recalibration of Absolute Mass
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In both classical and relational mechanics, the rotational velocity () of stars in a galactic

M,

rotation curve is determined by the enclosed dynamical mass . ) and the physical radius

.
() from the galactic center. Using standard Newtonian approximations (which align with
Weber potentials at non-relativistic velocities), the mass requirement is calculated as:
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The physical radius  of any distant galaxy is calculated from its observed angular size () in
the sky and its calculated distance () from the observer:

r=»0-d
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Let represent the vast distance predicted by standard A CDM models, and let ~ ™" SL
represent the significantly shorter distance calculated using the slow light

dp = da(1+ 2)>77?
L '4( T ) equation.® The ratio of the new distance to the old distance is
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defined as the scaling factor
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Because the slow light model pulls distant galaxies much closer to the observer, the factor s

k<1

a fraction strictly less than 1 ( ).
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We substitute the new physical radius “td ) into the dynamical mass
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requirement equation. Assuming the rotational velocity ~ (which is measured directly via
Doppler line broadening and is independent of distance) remains relatively fixed:
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The Calculation Result: The absolute amount of dark matter mass required to stabilize a

&

galaxy scales down linearly in direct proportion to the distance reduction factor
If the meVSL model reveals that a high-redshift target galaxy is actually only 10% as far away as

standard cosmology claims (k =0. ), then the physical size of the galaxy is only 10% of
standard estimates, and the absolute dark matter mass required is reduced by 90%. While
the ratio of dark matter to normal matter within that smaller galaxy may still approximate 85%,
the total aggregate mass of dark matter in the universe is a fraction of standard baseline
estimates.



6.2.2 Refractive Index and Condensate Density

To further calculate the specific physical density of this dark matter condensate (p Hm )inits
localized environment, the ArcSecs framework utilizes Gordon's optical metric. Because the
condensate of slow quanta acts as a physical medium, it fundamentally alters the local
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refractive index () of the vacuum.® The deviation of ~ from unity is calculated based on the
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ambient dark matter density (‘ﬂ' and the Compton scattering amplitude

‘4:7Tﬁrfm f{b‘-’]

T
where ' 4m

n’ =1+

2 2

Iir]r!’rf:rz'i“‘:l

represents the effective mass of the slow quanta/graviball bound state.’ By

measuring the minute optical field distortions—phenomena that mainstream cosmologists
routinely misidentify as geometric space warping or gravitational lensing—physicists can

reverse-engineer this formula to calculate the exact, localized mass density
light condensate.?

6.3 Comparative Analysis of Dark Matter Quantities

Pdm

of the tired

The following table synthesizes the varying estimates of dark matter based on the
cosmological paradigm applied:

Cosmological Physical Distances to Dark Matter Absolute
Paradigm Composition High-Z as a % of Mass
of Dark Galaxies Local Required
Matter Gravitational (Galactic
Mass Scale vs.
Standard)
A Exotic WIMPs Vast 85% Standard
Ztslr\'n‘l)lard ( (Expansion-bas baseline (
ed) ﬂ‘fﬁ.‘ﬂ' )
CCC + Tired N/A (Does not Considerably 0% O (Replaced by
Light exist) Closer covariant

constants)



ArcSecs/ BEC of Massive = Vastly Closer ( ~85% | .Mm. i

meVSL Photons (Slow B 1 (Maintains .
Quanta) ) ratio) (Dramatically
reduced)

7. Advanced Cosmological Architectures: Harvesting
the Dark Sector

The profound recognition that dark matter is not an ethereal, untouchable WIMP, but a highly
dense, tangible Bose-Einstein Condensate of "tired light" scattered throughout the intergalactic
void, radically revolutionizes macro-engineering and theoretical astronautics. Unlike dark
energy—which the framework dismisses as an optical illusion and artifact of slowing light—the
ambient reservoir of dark matter is a physical medium whose specific inertial and
electromagnetic properties can be engineered.?

7.1 The ArcSecs Dark Matter Drive and EIT

The ArcSecs Dark Matter Drive represents a macroscopic quantum-optical leviathan designed
to navigate intergalactic conduits.® Built at an immense scale, measuring 1,732.0 meters in
length and 612.0 meters in width to house heavy quantum-optical equipment, the vessel
operates by utilizing the dense "Negative Light Speed" zones as inexhaustible fuel reservoirs.?
To achieve superluminal relational velocities without violating the conservation of momentum,
the spacecraft acts as a cosmic jet engine (a dark-matter ramjet).’ It physically ingests the
ambient slow light condensate, re-energizes it, and expels it as hyper-luminous, highly
energetic massive reaction exhaust from its aft cyclotrons.®

However, ingesting this sluggish massive photon condensate at relativistic speeds would
ordinarily induce catastrophic aerodynamic drag on the vessel.? To circumvent this limitation,
the ArcSecs vessel projects an invisible electromagnetic collection scoop—spanning up to
4,000 kilometers in diameter—ahead of its bow, utilizing Electromagnetically Induced
Transparency (EIT).?

EIT relies on a three-level atomic or metamaterial system arranged in a A -configuration,
consisting of two long-lived lower-energy spin states and one excited state.® By applying a
strong control beam, the system induces destructive quantum interference (Fano
interference), splitting the excited state and rendering the opaque interstellar medium
completely transparent to a specific probe frequency.® According to the Kramers-Kronig
relations, this sharp transition in absorption creates an extraordinarily steep positive gradient in
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the real part of the refractive index (). This massively inflates the “ termin the group

velocity formula:
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This induced optical transition causes the group velocity (¥ ) of the incoming dark matter
wave to drop to near zero relative to the intake.?

7.2 Dark-State Polaritons and the Fishback Solenoid

By adiabatically reducing the control field's intensity, the system maps the incoming massive
photons onto a joint matter-light excitation known as a "dark-state polariton".® This action
decelerates and compresses the incoming dark matter substrate into a coherent, stabilized
wave packet referred to as a "Ramscoop vortex form," safely guiding its velocity to perfectly
match the vessel's 1.2-kilometer physical intake throat.?

Historically, the concept of an interstellar ramjet required massive magnetic funnels that
presented engineering nightmares. The classic Fishback solenoid, originally conceptualized in
1969, demonstrated that to collect enough standard interstellar medium (baryonic hydrogen at
a near-vacuum density of roughly 1.8 atoms per cubic centimeter °) to yield a mere 1.05
Newtons of peak thrust, an entrance radius of approximately 1,800 to 2,000 kilometers was
necessary.* This equates to a staggering scooping area of 10 million square kilometers.**
Furthermore, these massive magnetic fields induce severe mechanical stresses due to the
Lorentz force on the current-carrying coils.* To balance these stresses, dense mechanical
supports are required, which drastically increases the mass of the vessel and forces a "cut-off
speed" where the ramjet must throttle back to prevent the magnetic source from breaking.*
For example, even utilizing advanced hypothetical materials like Graphene—with a tensile
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strength of 2.0 > 10 dynes/cm$”2$—the structural mass required to support a 2000 km

scoop limits the attainable Lorentz factor (f‘]’} ).

However, under the ArcSecs paradigm, the density of the massive photon BEC (‘ﬂ dm y g
exponentially higher than the ambient baryonic hydrogen density, effectively solving the fuel
scarcity problem of the original Fishback design. Furthermore, to overcome the immense
relational momentum drag of scooping this mass across vast distances, the spacecraft utilizes
a Weber-force induction coil in its intake manifold.® By pulsing the EIT field density and spinning
the intake at specific resonance frequencies, the craft precisely aligns its relative acceleration
vector with the incoming stream. This isolates the incoming dark matter mass from the
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relational gravitational pull of distant cosmic shells (the inverse-square ' inertia field),
creating a frictionless slipstream in the relational mechanics field.®

7.3 Reinterpreting Warp Bubbles



This mechanical reality comprehensively reinterprets the science fiction concept of the "warp
bubble." In standard relativistic physics, theoretical constructs like the Alcubierre drive rely on
stretching and compressing a substantival spacetime fabric to achieve superluminal transit.*
These models frequently require impossible amounts of negative energy—often equivalent to
several Jupiter-sized objects' worth of energy to move a bubble mere meters across.®’ More
recent attempts by physicists like Bobrick and Martire to create a "physical" model of a warp
bubble with a curved outer wall exerting a gravitational field still mathematically restrict the
vessel to subluminal speeds.”

The ArcSecs framework dismisses the geometry of spacetime entirely.? The optical and
gravitational distortions surrounding advanced vessels are not spacetime warping; they
constitute a massive dark-matter flow envelope.? Because the ship functions as a dark-matter
ramjet, it pulls in the dark medium, compresses it, and forcefully expels it. This extreme,
localized mass-density gradient creates severe optical field distortions that mainstream
external observers mathematically misinterpret as a spacetime warp bubble.® Superluminal
travel is achieved not by bending a non-existent vacuum, but through classical momentum
exchange against a vastly dense, previously unrecognized photonic medium.’

8. Conclusion

The epistemological crisis in standard cosmology—characterized by the persistent failure to
detect WIMPs, structural anomalies in diffuse galaxies, and the proliferation of data-dredging
to maintain failing geometric models—has catalyzed a necessary paradigm shift toward
relational physics and Proca electrodynamics. By deconstructing the substantivalist spacetime
manifold and recognizing the invariant rest mass of the photon, the anomalous behaviors of the
cosmos can be resolved mechanically rather than geometrically.

In this advanced theoretical paradigm, the speed of light is not an immutable absolute
constant. Massive photons experience immense kinetic drag as they traverse the intergalactic
medium and couple to cosmic magnetic vector potentials, leading to the "tired light"
phenomenon. This continuous energy deceleration perfectly accounts for cosmological
redshift without invoking an expanding universe, thereby corrupting the standard cosmic
distance ladder. Through the minimally extended varying speed of light (meVSL) framework, it
is mathematically proven that the actual distances to high-redshift galaxies are vastly shorter

than standard A CDM models predict.

When tasked with recalculating the amount of dark matter required under these new, shorter
distances, the calculations yield two highly disruptive outcomes depending on the specific
application of the tired light mechanism:

1. The Zero-Requirement Limit (CCC+TL): By combining tired light with covarying
coupling constants, the mathematical requirement for both dark matter and dark energy
drops entirely to 0%. The 85% metric is rendered obsolete.

2. The Condensate Scaling Limit (ArcSecs BEC): Dark matter is physically reclassified as
the Bose-Einstein Condensate of these decelerated, massive photons (slow quanta).

ﬂfdy:: o )

Because dynamic mass requirements scale linearly with physical radius (



and the physical radius of distant galaxies is drastically shorter due to the revised

k=d,  vs/d
distance scaling factor ( meV'SL [ Tstd ) the absolute mass of dark matter

required to stabilize galactic rotation curves is reduced linearly by the distance

&

reduction factor

Ultimately, the dark sector is not an ethereal, exotic mystery composed of untouchable
particles. It is either a mathematical artifact of applying flawed constants to a dynamic
universe, or it is the highly dense, frozen detritus of ancient light—an abundant, physical
substrate of massive slow quanta that can be mapped via optical metrics, mathematically
quantified, and engineered to power the next phase of superluminal cosmological
architectures.
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