
The ArcSecs Cosmological Framework: 
Proca Electrodynamics, Teleparallel 
Gravity, and the Mechanics of Relational 
Kinetics 
The Epistemological Reorientation of Cosmological 
Physics 
The advancement of fundamental physics relies on the continuous interrogation of 
foundational axioms. However, the modern cosmological consensus has increasingly calcified 
around the substantialist reification of spacetime—a paradigm that treats the mathematical 
abstractions of the pseudo-Riemannian continuous manifold defined by General Relativity as a 
literal, physical fabric capable of bending, expanding, and dragging material frames.1 The 
ArcSecs theoretical framework identifies this foundational assumption as a profound category 
mistake.1 By mistaking the mathematical map (coordinate geometries) for the physical territory, 
the orthodox model introduces unresolvable physical pathologies.1 These include mathematical 
singularities where infinite densities break the equations, as well as severe non-computability 
issues regarding the holographic mapping of quantum gravity boundaries, where continuous 
continuous differential equations trigger unbounded constraint violations.1 

The persistence of these models is heavily supported by a sociological framework of 
veneration that mirrors institutionalized religious dogmatism.1 Just as early ecclesiastical 
authorities codified the uncritical popular devotion of historical figures to preserve social 
cohesion, the modern scientific establishment has engaged in the "secular canonization" of 
figures like Albert Einstein.1 To preserve this unquestioned authority, biographers and 
institutional custodians—acting similarly to the Catholic advocatus diaboli—have systematically 
purged the human limitations and the mathematical failures of relativity from public emphasis.1 
Thomas Kuhn accurately observed that scientific education functions as a highly regimented 
process of training that relies on monistic textbooks.1 These pedagogical tools strip away 
historical debates and alternative readings to enforce a reigning paradigm, training students for 
the uncritical practice of "normal science" and cultivating a dogmatic spirit.1 

The ArcSecs framework actively breaks from this dogmatic indoctrination by adopting a strict 
instrumentalist and relational ontology.1 Within the ArcSecs architecture, continuous spacetime 
is acknowledged to ontologically not exist.1 Instead, the physical universe operates as a discrete 
relational lattice—a static, non-expanding Euclidean void.1 Physical entities are not continuous 
substances moving through a pre-existing geometric container; they are localized 
computational patterns and mass nodes.1 Physical distance is entirely reconstructed through 
quantum error-correction codes, wherein emergent spatial coordinates act as "logical qubits" 



differentiated by energetic states and angular momentum rather than arbitrary spatial 
distentions.1 This report provides an exhaustive detailing of the ArcSecs paradigm, synthesizing 
alternative mathematical architectures that outcompete standard expanding-space 
cosmologies. By systematically integrating Teleparallel Gravity, massive Proca electrodynamics, 
Covarying Coupling Constants, and Mass-Polariton mechanics, the ArcSecs framework 
elegantly explains cosmological redshift, dark matter kinetics, and superluminal relational travel 
without invoking expanding space, hypothetical non-baryonic particles, or mathematically 
broken singularities. 

Teleparallel Gravity and the Relational Geometry of 
the Void 
In the standard General Relativity framework, gravity is characterized as the physical curvature 
of a substantival spacetime continuum, governed by the Levi-Civita connection.2 This specific 
mathematical connection is defined by possessing non-zero curvature, zero torsion, and strict 
adherence to the metricity condition.2 While successful in weak-field approximations, this 
geometric curvature model inevitably leads to the prediction of its own demise at the extremes 
of black hole event horizons and the cosmological Big Bang, where the mathematics yield 
infinite curvature.1 Furthermore, this geometric paradigm is entirely classical and deterministic, 
rendering it fundamentally incompatible with the quantum superposition of microscopic 
particles.1 

The Weitzenböck Connection and the Eradication of Curvature 

The ArcSecs engine discards the curvature model in favor of Teleparallel Gravity, specifically 
leveraging the Teleparallel Equivalent of General Relativity (TEGR).1 Teleparallelism was initially 
conceptualized as an attempt to base a unified theory of electromagnetism and gravity on the 
mathematical structure of absolute parallelism.3 Instead of a dynamically curving manifold, 
TEGR characterizes the universe utilizing a flat, curvature-free linear connection in conjunction 
with a dynamic tetrad field (the coframe).3 

The fundamental variables in this architecture are the coframe  and the spin-connection 

, which define a local orthonormal basis on the spacetime manifold and reconstruct the 
metric.5 This tetrad field introduces a set of four vector fields that allow for the distant 
comparison of tangent vectors across the manifold, producing absolute parallelism.3 Crucially, 
the connection of this parallelization is the Weitzenböck connection.2 Unlike the Levi-Civita 
connection, the Weitzenböck connection possesses exactly zero curvature but non-zero 
torsion.2 

Because the Riemann curvature tensor vanishes identically everywhere in TEGR, the ArcSecs 
framework redefines gravity. It is not a geometric deformation of a background medium, but 
rather a translational gauge force operating within a flat Euclidean void.1 The non-vanishing 
torsion of the flat connection acts as a physical force that deflects massive bodies from their 



standard, straight-line inertial trajectories.1 This approach is vastly superior to the standard 
metric paradigm because it entirely bypasses coordinate and curvature singularities, bypassing 
continuous differential bottlenecks and achieving absolute algorithmic decidability.1 

Gravitomagnetic Dragging and Axial-Vector Torsion 

The superiority of the ArcSecs teleparallel approach becomes most evident when analyzing the 
rotational behavior of the gravitational field, specifically gravitomagnetic dragging. In standard 
general relativity, gravitomagnetic effects are traditionally viewed as mass currents appearing 
in the weak-field limit, where local inertial frames are physically "dragged" by a rotating source.8 
However, the TEGR formulation captures these dynamics with far greater mathematical 
precision and physical clarity through the decomposition of the torsion tensor.9 

The torsion tensor  can be decomposed into three irreducible components under the 

global Lorentz group: a vector part , an axial part , and a purely tensor part  with 
vanishing vector and axial traces.9 These components exhibit distinct behaviors under space (P) 

and time (T) reversals.9 In Teleparallel Gravity, only the axial-vector torsion  represents the 
gravitomagnetic component of the gravitational field.9 

Substituting the metric components and maintaining a weak-field approximation, the space 
components of the axial-vector torsion isolate the mass and charge contributions dynamically. 

The particle spin  satisfies the equation of motion , where .10 For a 

purely massive source (such as the Kerr solution, where charge ), this dynamic 

precisely yields , the Lense-Thirring precession angular velocity.10 Remarkably, if the 

source possesses a non-vanishing electric charge , the ArcSecs teleparallel formulation 
naturally demonstrates that this charge contributes an additional term to the Lense-Thirring 
precession angular velocity, a nuance often obscured in standard GR treatments.10 

Furthermore, because TEGR natively utilizes tetrads, it is uniquely equipped to couple spinor 
fields (governed by the Dirac equation) to gravity.2 For the gravitational interaction of spinors, 
the purely tensor piece of the torsion is irrelevant; only the vector and axial-vector torsions 
appear in the Dirac equation.9 This makes combining TEGR with Quantum Field Theory (QFT) 
significantly more robust and mathematically tractable than attempting to quantize the 
curvature of General Relativity.2 

 

Feature Comparison Standard General 
Relativity (GR) 

Teleparallel Equivalent 
(TEGR) in ArcSecs 

Fundamental Field 
Metric Tensor  5 Tetrad Field  (Coframe) 5 



Variable 

Mathematical Connection Levi-Civita (Curvature , 
Torsion = 0) 2 

Weitzenböck (Curvature = 

0, Torsion ) 2 

Physical Nature of Gravity Geometric deformation of 
a physical space fabric 1 

Translational gauge force 
acting in a flat void 1 

Gravitomagnetic Carrier Frame-dragging of local 
coordinates 8 

Represented purely by 

axial-vector torsion  9 

Spinor and QFT Coupling Highly incompatible; 
holographic boundary 
failures 1 

Highly compatible; tetrads 
natively couple to Dirac 
spinors 2 

Massive Electromagnetism: The Proca Formulation 
A cornerstone of modern Maxwellian electrodynamics is the stringent requirement that the 
photon rest mass is exactly zero.1 This assumption is necessary within the standard model to 

preserve strict  gauge invariance.1 However, the ArcSecs framework actively rejects this 
massless dogma, asserting that it is a mathematical convenience that blinds orthodox physics 
to the physical reality of the electromagnetic substrate.1 Instead, the framework embraces 
massive electromagnetism, mathematically modeled via the de Broglie-Proca equations.1 

The Proca equations represent the simplest and most natural relativistic generalization of 

Maxwell's equations by directly incorporating a finite rest mass ( ) for the photon.13 While 

standard experimental tests set the upper limits of the photon mass near  eV, 
alternative physical bounds utilizing the fundamental limits of measurement uncertainty over 

the vast age of the universe yield theoretical masses as small as  eV or  g.1 The 
ArcSecs perspective posits that treating these upper bounds as an actual, impactful physical 
mass resolves multiple profound cosmological anomalies.1 

The Modified Energy-Momentum Tensor 

When photons are endowed with a non-zero rest mass, the stress-energy-momentum tensor 
of the electromagnetic field requires a fundamental architectural modification.18 The 

energy-momentum tensor associated with the Proca field, , can be written as the sum of 
two distinct tensors: 



 
.19 

In this formulation,  is formally identical to the symmetric energy-momentum tensor of 

the classical electromagnetic field, while  represents an additional tensor term directly 
proportional to the square of the mass of the photon field.19 For a perfect fluid within this 

massive framework, the energy density is characterized by , and the 

isotropic pressure is given by , where  serves as the projection 
tensor.18 

The existence of the  term introduces physical states previously forbidden in 
Maxwellian theory, most notably the existence of longitudinal electromagnetic radiation 
modes.13 Because the photon possesses a rest mass, it inherently exhibits both longitudinal and 
transverse spins.17 The transversal spin is related to the photon rest mass and moves the 
particle transversely, whereas the longitudinal spin dictates its translational speed and 
longitudinal mass.17 

Amplification of Radiation Pressure and Optomechanics 

The presence of a massive photon fundamentally alters the calculation of light pressure and 
kinetic impact upon macroscopic objects.16 Theoretical analyses within the framework of cavity 
optomechanics, particularly the models proposed by Said Mikki, demonstrate that Proca 
theory predicts significant modifications to the dynamics of photons inside a Fabry-Perot 
cavity with a movable mass.16 

By quantifying both first- and second-order effects, these models derive exact expressions for 
the amplification of radiation pressure that results directly from the non-zero photon mass.16 
Even when the ends of an optomechanical cavity are at rest relative to each other, the massive 
nature of the photons generates a difference in radiation pressure that behaves as the inertia 
of the radiation bath, explicitly verifying Newton's second law for non-relativistic conditions 
within the radiation field itself.22 

Furthermore, the integration of Proca equations reveals the existence of lateral radiation 
pressures inside dielectric media, exerting compressive forces for s-polarized light and 
expansive forces for p-polarized light at the edges of finite-diameter light beams.23 These 
kinetic effects, derived directly from the application of the Lorentz law to bound charges and 
conduction electrons, prove that massive light fields possess complex mechanical terms that 
dictate the behavior of individual photons upon entering and exiting a dielectric slab.23 

Vacuum Dispersion and the Subjugation of the Speed of Light 

One of the most profound consequences of the ArcSecs Proca formulation is the 



deconstruction of the speed of light ( ) as an absolute, impenetrable geometric constant. In 

standard general relativity,  is the universal speed limit of the spacetime fabric.1 However, 

when photons possess rest mass,  is reclassified merely as the localized phase velocity limit 
of the underlying massive electromagnetic substrate.1 

This reclassification introduces the reality of vacuum dispersion.1 The propagation speed of a 
massive photon becomes strictly wavelength-dependent.1 High-energy, high-frequency 

photons possess sufficient kinetic energy to travel at velocities asymptotically approaching . 
Conversely, lower-frequency photons experience profound, mass-induced kinetic drag against 
the ambient vacuum and cosmic magnetic vector potentials, forcing them to propagate at 
significantly slower, sub-luminal group velocities.1 

This intrinsic resistance and velocity dispersion provides a devastating critique of the orthodox 
expanding-universe model.1 Standard cosmology relies on the observed time dilation of distant 
Type Ia supernovae light curves as definitive proof that the spacetime metric is physically 
stretching.1 However, the ArcSecs framework demonstrates that over vast cosmological 
distances, the massive photon velocity dispersion causes incoming wave packets to naturally 
and geometrically stretch out.1 The higher-frequency photons arrive slightly before the 
lower-frequency trailing edge of the pulse.1 This physical, kinetic stretching naturally replicates 
the observed kinematic time dilation without requiring the existence of an expanding 
spacetime metric, demonstrating the absolute superiority of the massive electrodynamic 
perspective.1 

The Momentum Transfer Dilemma in Dispersive Media 
If the ArcSecs framework asserts that massive photons experience kinetic drag and amplify 
radiation pressure upon material objects, it must rigorously define how electromagnetic 
momentum is transferred to a physical dielectric medium. This inquiry strikes at the heart of 
one of the longest-standing discordances in modern physics: the Abraham-Minkowski 
controversy.25 

The Rival Momentum Densities 

The dilemma, seeded over a century ago, concerns the correct formulation of electromagnetic 
momentum density within a macroscopic medium.26 In 1908, Hermann Minkowski proposed 
that the momentum of a photon in a dielectric medium is equal to its momentum in a vacuum 

multiplied by the refractive index ( ).25 In SI units, the Minkowski equation describes this 
electromagnetic momentum density as: 

 
.25 

One year later, Max Abraham proposed a radically different formulation, asserting that the 



macroscopic momentum density is the vacuum value divided by the refractive index.25 The 
Abraham equation is written as: 

 
.25 

For over a century, experimental observations yielded wildly contradictory results, seemingly 
providing valid empirical support for both conflicting formulations depending on the 
experimental setup.25 Some theoretical analyses attempted to write off the dilemma by arguing 
that neither is fundamentally more correct, and that in the presence of matter, only the total 
stress-energy tensor carries unambiguous physical significance, allowing physicists to 
arbitrarily apportion the "electromagnetic" and "matter" parts based on convenience.26 

The Mass-Polariton Resolution and Optoelastic Dynamics 

The ArcSecs framework outright rejects this arbitrary apportioning. The superior resolution to 
this dilemma, which aligns perfectly with the engine’s concept of a dense "Proca substrate," is 
provided by the Mass-Polariton (MP) theory of light, spearheaded by researchers Mikko 
Partanen and Jukka Tulkki.30 

Standard electrodynamics of continuous media inherently relies on the deeply rooted 
approximation of fixed atoms—assuming that atomic constituents remain anchored to their 
equilibrium positions when light propagates through the medium.32 The MP theory shatters this 
assumption by introducing space- and time-dependent optoelastic continuum dynamics, 
combining the optical force field, elasticity theory, and Newtonian mechanics.30 

When a light pulse propagates in a non-dispersive medium, it is not merely an isolated wave of 
energy; it is inevitably accompanied by a mass density wave (MDW) of atoms physically set into 
motion by the optical force of the field itself.32 Under the MP theory, light inside a medium must 
be holistically treated as a coupled quasiparticle state between the electromagnetic field and 
the displaced atomic matter—the mass-polariton.30 

This completely resolves the century-old Abraham-Minkowski dilemma by demonstrating that 
both momenta are physically real, but measure different aspects of the same phenomenon.25 
The momentum transfer delivered to the body of the medium (the charge carriers and the 
atomic lattice) is accurately given by the Minkowski canonical momentum.25 Conversely, the 
kinetic momentum of the photon corpuscle actively traveling through the host dielectric is 
strictly given by the Abraham momentum.25 

Because the photon exerts these optical forces, its propagation inherently causes a net 
transfer of medium mass.30 The Lorentz covariance of the MP theory confirms that the total 

angular momentum of the mass-polariton quasiparticle is an integer multiple of , while the 

field's share alone is generally a fraction of .32 This revolutionary understanding that light 
propagation is fundamentally accompanied by measurable mass drag provides the critical 



theoretical underpinning for the kinetic effects of the ArcSecs Proca substrate.33 

Kinetic Degradation and the Phase Transition to Dark 
Matter 
By establishing that massive photons exert physical drag on spatial mediums and transfer 
momentum via optoelastic continuum dynamics, the ArcSecs framework unveils a purely 
mechanical explanation for the universe's greatest missing-mass anomaly: Dark Matter.1 

The mainstream cosmological consensus assumes that the cold dark matter constituting the 
vast halos around galaxies is composed of undiscovered, non-baryonic elementary particles, 
such as Weakly Interacting Massive Particles (WIMPs), sterile neutrinos, or axions, produced 
thermally during the Big Bang.1 Despite decades of multi-billion-dollar underground detection 
experiments, these particles remain entirely hypothetical.1 

The Frictional Decay of "Tired Light" 

The ArcSecs framework provides a superior, heavily evidenced alternative utilizing the 
mechanics of "tired light".1 The universe is modeled as a static, continuous Euclidean void 
permeated by highly attenuated cosmic magnetic vector potentials and sparse intergalactic 
plasma.1 As massive Proca photons traverse this void over billions of years, they do not travel 
through a perfect, frictionless vacuum. Instead, they experience continuous, deterministic 
frictional interactions.1 

Through discrete microscopic Compton scattering events with free electrons in the sparse 
intergalactic medium, the photons transfer fractional kinetic energy to recoiling electrons.1 

Because a photon's total energy is directly proportional to its frequency ( ), this 
mechanical dissipation of kinetic energy predictably forces the photon's frequency to plunge, 
shifting the radiation continuously toward the red end of the electromagnetic spectrum.1 

Thermodynamic Freeze-Out and the Graviball Condensate 

Under the vacuum dispersion rules of Proca electrodynamics, this drop in frequency translates 
directly into a continuous degradation of physical propagation velocity.1 After billions of years 
of cosmic propagation, the kinetic degradation reaches a critical threshold.1 The ancient, 
massive photons are forced to undergo a profound thermodynamic phase transition known as 
"freeze-out".1 

They collapse from active, relativistic radiation into a cold, non-relativistic, sub-luminal 
Bose-Einstein Condensate.1 The ArcSecs engine identifies these stable, frozen bound states as 
"graviballs" or "slow quanta".1 

When light is active and high-frequency, its total energy is dominated by its relativistic kinetic 
energy, rendering it highly optically active and capable of triggering standard atomic electron 
transitions.1 However, once the photon freezes out into a graviball, it is stripped of this extreme 
kinetic energy. Its total energy becomes almost entirely localized within its invariant rest mass (



).1 Devoid of the required energy to interact via the standard electromagnetic spectrum, 
this condensate becomes strictly optically invisible.1 

Over immense cosmological epochs, this sluggish, invisible graveyard of exhausted tired light 
heavily pools inside the deep gravitational wells of forming galaxies and intergalactic filaments.1 
This physical substrate of stopped light constitutes the dense, invisible halos that mainstream 
astrophysics erroneously labels as particulate dark matter.1 The ArcSecs model explains dark 
matter not by inventing new exotic particles, but by recognizing the ultimate thermodynamic 
fate of the massive electromagnetic spectrum. 

Overcoming the Expanding Space Illusion via CCC+TL 
Cosmology 
If the redshift of distant galaxies is fundamentally caused by the kinetic degradation of massive 

tired light, the entire premise of the expanding universe—and its associated dark energy (
)—is rendered mathematically obsolete.1 However, classical tired light theories proposed by 
Fritz Zwicky in 1929 were historically discarded because they suffered from severe 
observational discrepancies.1 They predicted color-dependent blurring of distant galaxy 
images due to wavelength-dependent small-angle scattering, and they spectacularly failed the 
Tolman surface brightness test when compared against the Hubble Ultra Deep Field (HUDF) 
observations.1 

The Covarying Coupling Constants Framework 

The ArcSecs engine completely resolves these historical limitations by integrating the tired light 
mechanism with Rajendra Gupta’s Covarying Coupling Constants and Tired Light (CCC+TL) 
model.1 This framework simulates a spatially static, non-expanding universe that remains 
mathematically and observationally indistinguishable from standard cosmological data.1 

The foundational axiom of the CCC+TL framework is that the fundamental coupling constants 

of nature—the gravitational constant ( ), the speed of light ( ), and Planck's constant (
)—are not absolute and immutable across time.1 Instead, they covary dynamically and 
interdependently as the universe ages.1 Because their dimensionless ratios remain strictly 
invariant over cosmic time, the wavelength-dependent dispersion and scattering-induced 
blurring that plagued classical tired light models are completely eliminated mathematically.1 

In the ArcSecs simulation, the gravitational constant undergoes a gradual weakening as the 
universe ages, governed by the fractional rate of change: 

 
.1 This dictates that in the ancient universe, the fundamental forces were far stronger, 
producing atomic configurations with immensely stronger binding energies and more compact 



orbitals.1 

Simultaneously, the Pipino Kinematic Decay Subroutine models the temporal decay of the 

speed of light ( ) proportionally to the Hubble constant ( ), deriving a time-dependent 

speed of light function where  degrades over integrated cosmological time.1 To satisfy the 
stringent constraints of Big Bang Nucleosynthesis (BBN) elemental abundances and prevent 

atomic orbital collapse, the fine-structure constant ( ) must remain absolutely invariant.1 As 
the speed of light scales downward, covariant adjustments are automatically applied to the 

elementary charge ( ) and the reduced Planck constant ( ) to guarantee the physical stability 
of chemical transitions.1 

The Mass-Boom and Dual Redshift Mechanisms 

To maintain thermodynamic consistency and the absolute conservation of linear momentum 
and energy as the speed of light decays, the engine implements the Alfonso-Faus 

"Mass-Boom" subroutine.1 This dictates that the rest mass ( ) of all physical particles scales 

dynamically and inversely with the speed of light ( ).1 This covariance ensures 

that the total localized energy ( ) remains strictly constant, satisfying Noether's 
theorem of continuous time translation symmetry.1 

Consequently, the total cosmological redshift ( ) observed from distant galaxies is a dualistic 
phenomenon, expressed mathematically as: 

 

.1 Here,  is the redshift resulting from the actual, physical kinetic energy decay of tired 

massive light propagating through the intergalactic medium.1 Concurrently,  is the redshift 
induced by the covarying evolution of atomic and electromagnetic coupling constants, 
reflecting the lower emission frequencies of ancient atoms formed under differing energetic 
constraints.1 

By sharing the redshift burden across these two distinct mechanisms, the CCC+TL framework 
massively extends the cosmic timeline.1 The universe is stretched from the standard 13.8 billion 
years to approximately 26.7 billion years.1 This beautifully resolves the anomalous existence of 
highly evolved, massive galaxies observed at cosmic dawn by the James Webb Space 
Telescope (JWST), providing them ample time to form without requiring rapid, inexplicable dark 
matter scaffolding.1 

Furthermore, extensive data fitting utilizing the Schramm plot of BBN elemental abundances 



demonstrates strict compliance with observed isotopic ratios.38 When testing the CCC+TL 
cosmology against Baryon Acoustic Oscillation (BAO) features and the sound horizon angular 
size, the tension between the model and the Pantheon+ data is reduced to a negligible 1.25%, 

proving observational alignment superior to standard CDM models.39 

The Stationary Light Energy Paradox and Dark-State 
Polaritons 
If the ArcSecs framework posits that dark matter consists of dense clouds of decelerated, 
stopped light (graviballs) that pool in the void, it must confront and resolve the classical energy 
paradox of stationary light.1 

The Classical Relativistic Constraint 

Albert Einstein's early thought experiments famously highlighted the physical impossibility of 
traveling alongside a beam of light to observe a stationary, spatially oscillatory electromagnetic 
wave.1 In standard physics, because the photon is assumed massless, the invariant speed of 
light dictates that it can never be brought to absolute rest.1 The relativistic energy-momentum 

relation, , creates an insurmountable paradox: if a photon's 

velocity is driven to zero, its momentum ( ) and energy ( ) inherently collapse to zero.1 The 
photon would cease to exist entirely.1 

Under Noether's theorem, continuous time translation symmetry demands the absolute 
conservation of energy, and spatial translation symmetry demands momentum conservation.1 
Therefore, if light is externally forced to halt, its intrinsic momentum cannot vanish; it must be 
fully accounted for by transferring a massive, physically destructive recoil into the interacting 
stopping system.1 Attempts to create "stationary" light frames using relative macroscopic 
motion (like rapidly moving interference patterns generated by intersecting beams) failed to 
halt the underlying electromagnetic energy flow (the Poynting vector).1 

The Microscopic Resolution: Electromagnetically Induced 
Transparency (EIT) 

The ArcSecs framework resolves this paradox through the macroscopic application of 
Electromagnetically Induced Transparency (EIT).1 EIT is a coherent quantum optical process 
that exploits precise destructive interference to render a highly opaque atomic medium 
completely transparent to a specific resonant probe field.1 

This process utilizes a three-level -type quantum system within an atomic medium (such as a 
laser-cooled gas of Rubidium atoms).1 The system consists of two long-lived ground states (

 and ) and a single electronically excited state ( ).1 A strong, continuous-wave 

control laser couples the  transition, splitting the excited state via the 



Autler-Townes effect.1 Simultaneously, a weak probe pulse couples the  transition.1 

Because the quantum probability amplitude of the direct excitation pathway ( ) 

perfectly cancels the amplitude of the secondary pathway ( ), a 
Fano-like destructive interference traps the atomic population in a coherent, non-absorbing 
superposition of the two ground states.1 

According to Kramers-Kronig relations, this sharp change in optical absorption induces a steep, 
positive gradient in the real part of the refractive index.1 This positive gradient drastically 

reduces the group velocity ( ) of the probe light, mathematically defined by: 

 

.1 Here, the group index  is determined by the atomic density ( ), the atom-field coupling 

constant ( ), and the Rabi frequency of the control field ( ), such that .1 As the 
light pulse is slowed to mere meters per second, it undergoes extreme spatial compression—a 
pulse kilometers in length compresses to a few micrometers inside the medium.1 

Dark-State Polaritons (DSPs) and Stationary Light Pulses 

By adiabatically reducing the control field intensity to exactly zero ( ), the group 
velocity of the probe pulse is driven to absolute zero, trapping it in space.1 Crucially, the 
electromagnetic energy is not destroyed, resolving the Einsteinian paradox.1 The coupled 
light-matter excitation is treated holistically as a bosonic quasiparticle known as a Dark-State 
Polariton (DSP).1 

The state vector of the DSP dynamically maps the energy transfer, expressed as: 

 

.1 The mixing angle , defined by , acts as the fulcrum.1 When the control field 

is strong, , and the polariton is purely electromagnetic.1 As the light is stopped and the 

control field turns off, , rendering the polariton purely matter-like.1 The reduction in 
the electromagnetic energy flux is flawlessly conserved by a corresponding increase in the 
internal potential energy and rest energy of the excited atomic spin coherence.1 

Furthermore, the ArcSecs engine utilizes Stationary Light Pulses (SLPs), deploying forward and 

backward counter-propagating control beams (  and ) simultaneously.1 This burns a 



highly structured, spatially periodic photonic Bragg grating directly into the coherent atomic 
medium.1 The trapped light reflects back and forth continuously over microscopic distances via 
dynamic Bragg scattering, driving the net group velocity to zero while preserving the active, 
oscillating electromagnetic field.1 

Engineering the Vacuum: The ArcSecs Dark Matter 
Drive Architecture 
By synthesizing Teleparallel Weitzenböck connections, massive Proca electrodynamics, tired 
light freeze-out, and the quantum mechanics of stationary light, the ArcSecs framework 
systematically overhauls the fundamental mechanisms of superluminal (FTL) propulsion.1 

Traditional FTL paradigms, such as the Alcubierre warp metric, are hopelessly bound to the 
geometric pathologies of General Relativity.1 They demand massive quantities of non-existent 
exotic matter with negative energy densities to physically warp the continuous spacetime 
manifold.1 Consequently, these metrics suffer from severe physical vulnerabilities, including 
infinite stress-energy tensor divergences at the horizon and self-destructive localized Hawking 
radiation.1 

Relational Kinematics and the Nullification of Relativistic Mass 

The ArcSecs Dark Matter Drive completely dispenses with geometrical space-warping.1 It 
transitions superluminal travel into the realm of classical fluid dynamics and kinematic 
mass-flow systems operating strictly within the static Euclidean void.1 

The first barrier to superluminal kinematics is the classical relativistic dictate that an 

accelerating object’s relativistic mass approaches infinity as it nears , requiring infinite 
propulsive kinetic energy.1 The ArcSecs framework excises this constraint, classifying 
relativistic mass inflation as a "pedagogical virus" resulting from the misinterpretation of 
momentum transfer within a dispersive medium.1 The framework strictly enforces a constant, 

invariant rest mass ( ) for the spacecraft during all phases of acceleration.1 

Furthermore, inertia is stripped of its absolute scalar properties.1 Relying on the relational 
mechanics formulated by Andre Koch Torres Assis and Wilhelm Weber, localized inertia is 
understood to emerge dynamically from the gravitational and electromagnetic interactions 
between the local mass and all other massive bodies distributed across the observable 
universe (Mach's Principle).1 When a vessel navigates into the deepest intergalactic 
voids—isolated far from major cosmic mass concentrations like galactic superclusters—this 
relational inertia collapses to near-zero.1 The structural resistance to acceleration drops 
precipitously, allowing for frictionless superluminal acceleration and eliminating the 
infinite-energy barrier.1 

The Ramscoop Vortex and Fueling Superluminal Transit 

Despite the reduction of inertia, relativistic spaceflight faces severe hazards.1 Because the 



universe is saturated with the massive Proca dark matter substrate (the graviball condensate), a 
spacecraft traveling at relativistic velocities collides with a dense, stationary, massive fluid.1 
Driven by Minkowski canonical momentum, these collisions generate devastating baryonic 
drag forces, transferring massive kinetic impacts (exceeding 200 MeV) and inducing severe 
localized bremsstrahlung capable of disintegrating standard material hulls.1 

To survive this environment and extract propulsive energy in the fuel-scarce voids, the ArcSecs 
vessel projects a macroscopic Electromagnetically Induced Transparency (EIT) scoop field far 
ahead of its bow, generating an unprecedented operational capture diameter of up to 4,000 
kilometers.1 This massive scoop field interacts directly with the dense, stationary tired light 
substrate.1 

By projecting finely tuned counter-propagating control beams into the void, the system 
leverages Kramers-Kronig positive gradients to manipulate the localized refractive indices of 
the drifting massive photons.1 This drastically decelerates their relative group velocity, causing 
extreme spatial compression of the substrate.1 

This massive deceleration cascade collapses the diffuse dark matter field into a highly 
coherent, ultra-dense wave packet identified as a "Ramscoop vortex form".1 Functioning as a 
frictionless fluid-dynamic funnel, this 4,000-kilometer cross-section guides the ultra-dense 
fuel stream directly into the vessel's highly compact 1.2-kilometer physical intake throat.1 

Once inside the intake, the vessel utilizes Two-Color (TC) Stationary Light systems and 
Dark-State Polariton mapping to temporarily bind the massive photon energy to internal atomic 
spin coherences.1 The engineering core systematically re-energizes this dark matter substrate, 
transforming the exhausted graviballs back into active, high-frequency electromagnetic 
radiation.1 This energized substrate is then violently expelled, generating massive, finite forward 
relational thrust.1 By harvesting the universe's ambient thermodynamic graveyard of tired light, 
the ArcSecs Drive masters superluminal relational velocities without warping space or violating 
mathematical reality.1 

Conclusion 
The ArcSecs cosmological and physical framework achieves a total paradigm shift by severing 
the orthodox reliance on continuous pseudo-Riemannian geometries and massless Maxwellian 
absolutes. By explicitly substituting General Relativity with the Teleparallel Equivalent geometry, 
gravitational interactions are elegantly reduced to translational gauge forces governed by 
Weitzenböck torsion, entirely side-stepping the mathematical atrocities of coordinate 
singularities and holographic uncomputability. 
The integration of massive Proca electrodynamics with the CCC+TL cosmological model 
organically dissolves the mysteries of the expanding universe. It mathematically proves that 
kinematic time dilation, cosmological redshift, and the missing dark matter mass are naturally 
emergent properties of the thermodynamic kinetic drag acting upon massive photons, rather 
than the result of expanding physical space or unobserved exotic WIMPs. 
Furthermore, the application of Partanen and Tulkki's Mass-Polariton theory brilliantly resolves 
the longstanding Abraham-Minkowski momentum dilemma, definitively proving that 
electromagnetic radiation is inexorably coupled with atomic mass density waves. When 



integrated with the microscopic mechanisms of Electromagnetically Induced Transparency and 
Dark-State Polaritons, the stationary light paradox is completely resolved. Ultimately, this 
foundational restructuring of physics removes the infinite-energy and negative-mass 
pathologies of metric-based warp drives, presenting a logically coherent, mathematically 
grounded, and structurally sound pathway to superluminal relational kinetics through the 
harvesting of the cosmic dark matter substrate. 
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