Relational Propulsion Architecture:
Detailed Engineering and Physical
Analysis of the Tired-Light Dark Matter

Ramjet
Relational Cosmology and the Tired-Light Substrate

The theoretical framework of the relational physics engine is built on a fundamental rejection
of coordinate spacetime as an independent physical entity.' Rather than representing the
cosmos as a continuous four-dimensional pseudo-Riemannian manifold where gravity exists as
geometric curvature, the engine treats spacetime as an emergent, relational property of
discrete matter configurations.’ This formulation aligns with Leibnizian relationalism, meaning
that space and time do not exist as a container; if all matter is removed from the system, space
and time cease to exist.’

This framework resolves Einstein's Hole Argument by defining physical reality strictly through
localized point-coincidences, which are the physical intersections of material worldlines and
field values.' By discarding the coordinate manifold container and implementing the
Teleparallel Equivalent of General Relativity (TEGR) on a flat Weitzenbdck spacetime, gravity is
modeled as a translation gauge force mediated by a translational gauge potential.' This force
physically deflects material bodies from their straight-line paths within a flat, Euclidean
coordinate system, eliminating coordinate singularities and heavy processing overhead.’



To explain cosmological redshift without a physical metric expansion of space, the engine
utilizes the Covarying Coupling Constants and Tired Light (CCC+TL) hybrid model." Historically,
Fritz Zwicky’s 1929 tired light hypothesis was rejected because simple photon scattering off
free electrons would cause angular blurring, wavelength dispersion, and fail to satisfy the
Tolman surface brightness relation.? In standard expanding cosmology, Tolman's surface
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brightness test dictates that a galaxy's surface brightness dims by a factor of (1+2) ,
whereas a static universe using standard tired light dims by only (1+2) A
The CCC+TL model resolves this contradiction by coupling the energy decay of propagating
photons with a systematic, covarying evolution of fundamental coupling constants over
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cosmic time.' The gravitational constant " the speed of light , Planck’s constant , and the
[ . . . . L .
elementary charge  vary in an interrelated manner such that all dimensionless ratios, including

. o . o .
the fine-structure constant , remain strictly invariant." Because these constants co-evolve,
ancient atomic configurations possessed stronger binding energies and emitted photons at
lower frequency states.' This co-evolution, combined with non-scattering energy decay,
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objections to tired light models.’
As these ancient, massive photons propagate across cosmological distances, they lose kinetic

explains the surface brightness dimming in a static universe, resolving historical

energy through frictional interactions with ambient cosmic magnetic vector potentials.’

Because the photon possesses a hon-zero rest mass My , this energy loss results in velocity
deceleration governed by Proca vacuum dispersion." When their kinetic energy is depleted,
these photons undergo a thermodynamic phase transition into a cold, non-relativistic, sub-
luminal Bose-Einstein Condensate of "graviballs" or "slow quanta".’

While active, energetic light is optically visible, this "tired light" retains only its invariant rest
mass, making it optically invisible." However, because this condensate still exerts gravitational
forces, it pools inside galactic gravitational wells." This thermodynamic graveyard of tired light
is what mainstream astrophysics misidentifies as particulate dark matter, and it serves as the

exact fuel substrate harvested by the relational ramjet drive."

Vessel Architecture and Scale Specifications

To harvest and re-energize this cold photon substrate, the vessel utilizes a massive, multi-
stage relativistic ramjet structure. The physical layout of the ship is divided into ten distinct



sub-assemblies spanning a total length of approximately 6.4 kilometers, with a maximum
diameter of 1.8 kilometers at its widest point.

Complete Vehicle Physical Dimensions

Dimension / Parameter

Total Ship Length

Maximum Diameter

Scoop Field Diameter

Shield Thickness

Intake Throat Diameter

Solenoid Section Length

Compression Section
Length

Buffer Section Length

Value

~6.4 km

1.8 km

4,000 km

~120 m (variable)

~1.2km

~600 m

~900m

~800 m

Functional Description

Overall longitudinal span of
the relational propulsion
vessel.

Outer diameter of the aft
exhaust and housing
sections.

Projected
electromagnetically
induced transparency
capture zone.'

Multi-layered relativistic
ablation deflector at the
bow.

Physical aperture of the
ramscoop vortex funnel.

Superconducting Fishback
drag-decoupling section.'

Multi-stage magnetic and
plasma pinch compression
zone.

Stationary-light dark-state
polariton storage chamber.



Reactor Section Length

Systems & Habitat Length

Exhaust Section Length

Estimated Crew Capacity

Target Cruise Velocity

Power Source

Primary Fuel Substrate

~700m

~1.3km

~200m

50 - 200

Superluminal (Relational)

Re-energized Photons

Tired-Light / Dark Matter

Massive photon re-
energization core.

Combined volume for
control core, quarters, and
thermal systems.

Exhaust collimator and
directional photon nozzle.’”

Operations, research, and
maintenance personnel.

Relational FTL transit
through local inertia
manipulation.’

Controlled photon
conversion inside the
reactor core.

Non-relativistic massive
photon Bose-Einstein
Condensate.’

Layered Structure of the HIBE Composite Ice Shield

Positioned at the bow of the vessel, the HIBE Composite Ice Shield is a 120-meter-thick
layered relativistic ablation deflector. This structure is designed to absorb high-energy
radiation, thermal flux, and relativistic particle impacts during high-velocity cruise phases.



Shield Layer Specifications

Layer Number & Name

1. Graphene-Regolith
Aerogel

2. Ultra-High-Temp
Ceramic (UHTC)

3. Cryogenic Hydrogen-
Ice Core

4. Catalytic Radiolysis

Composition

Graphene-reinforced
lunar/asteroidal regolith
aerogel matrix.

Zirconium diboride (ET-EE)
and hafnium carbide (

HfG,

composite.

Solid deuterium-protium
ice maintained at ultra-low
temperatures.

Platinum-palladium (

Primary Physical
Mechanism

Disrupts incoming
relativistic dust particles,
spreads kinetic shock
waves, and minimizes
depth of penetration.

Resists extreme thermal
loads, plasma shear, and
high-energy radiation (X-
rays and gamma rays)
during velocity transitions.

Functions as a primary
phase-change heat sink,
transitioning from solid to
liquid and finally to vapor to
absorb thermal energy.'

Actively recombines



Layer H_I.-'Pﬂ) molecular hydrogen and

dispersion. oxygen gases (ﬂr Tand I'r:lli)
generated by radiation-
induced water splitting.

nanoparticle

5. Self-Healing Re-Gel Microvascular network Dynamically flows into
Channels containing thermoplastic fractures, refilling and re-
shear-thinning re-gels. freezing after high-velocity

particulate impacts.

Couples the physical shield

6. Superconducting Yttrium barium copper )

Backing Y BCO .. to the active
oxide ( ) high- electromagnetic protection
temperature systems, routing magnetic
superconductors. field lines to deflect

charged particles.’

Propulsion Flow Mechanics and Field Sub-Assemblies

The relational dark matter ramjet operates through a continuous, eight-stage mass-flow and
energy-conversion cycle. Each stage is handled by a specialized sub-assembly designed to
manipulate the quantum properties of the massive photon substrate.
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1. Projected EIT Scoop Field

The drive projects a macroscopic Electromagnetically Induced Transparency (EIT) lattice ahead
of the bow, establishing a capture zone 4,000 kilometers in diameter.' By utilizing quantum
interference to modify the local refractive index, this field slows the incoming, non-relativistic
"tired light" substrate and compresses the wave packets from kilometers to micrometers
without generating physical drag.’ An adaptive gain feedback loop stabilizes the lattice



structure across vast distances.’

2. HIBE Composite Ice Shield

Positioned immediately behind the scoop projection zone, the 120-meter-thick HIBE shield
absorbs high-energy radiation, neutral gas, and dust particles.’ It handles the thermal and
physical impacts of the interstellar medium via ablation and phase-change mechanisms,
shielding the intake throat and the ship's primary structural hull.’

3. Intake Throat

This 1.2-kilometer physical funnel is designed as a ramscoop vortex throat. It converges the
captured, compressed substrate into a controlled inflow vortex. Utilizing converging flow lines,
a vortex stabilization field, a shock management grid, and internal flow alignment vanes, it
reduces turbulence and prevents shock heating before the substrate enters the magnetic
sections.

4. Fishback Solenoid

The 600-meter-long solenoid section is composed of high-field superconducting solenoid
coils.' It acts as a drag-decoupling intake, reducing the incoming momentum of the captured
substrate and preventing destructive mechanical hull loading at high relative velocities.' By
implementing a localized drag-reduction field and momentum cancellation, it stabilizes the
plasma flow and acts as an intake magnetic nozzle.'

5. Compression Chamber

Spanning a length of 900 meters, this chamber performs multi-stage magnetic compression.’
Using magnetic fields and plasma pinch systems, it increases the spatial density and pressure
of the substrate, preparing it for quantum storage.' Precise field symmetry control ensures
that the compressed substrate remains stable without contacting the physical chamber walls.’

6. Stationary-Light Buffer

The compressed substrate is routed into an 800-meter-long quantum-coherent storage
buffer.' Inside an EIT storage cage, the group velocity of the massive photons is driven to near-
zero, mapping their electromagnetic energy onto the atomic medium as stable dark-state
polaritons.' This dark-state polariton lattice preserves quantum coherence and completely
isolates the stored energy from external thermal noise and decoherence.’

7. Reactor Core

In the 700-meter reactor section, a high-field conversion chamber re-energizes the stored,
low-energy substrate.’ By introducing high-frequency control lasers and magnetic transitions,
the stationary photons are converted back into high-energy photons and directed plasma.”’



This converts the stored mass-energy of the substrate into a highly focused, energetic output,
generating substantial momentum.”’

8. Exhaust Collimator

The final 200-meter section houses the exhaust collimator and directional photon nozzle.”
Superconducting nozzle rings and magnetic lens collimators focus the re-energized output.’
Phase and beam control systems ensure the exhaust is emitted as a coherent, high-thrust
wake, generating the required directional thrust without divergent thermal losses.’

Mathematical Modeling of the Massive Photon
Substrate and EIT Harvesting

To describe the physical interactions of the massive photon substrate with the vessel's
electromagnetic fields, the engine implements the de Broglie-Proca and Stueckelberg
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formalisms." Standard electromagnetism assumes a massless photon to preserve [ :I
gauge invariance, but the relational physics engine incorporates a non-zero photon rest mass
m., |

The de Broglie-Proca Lagrangian density L is formulated as ":
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where = #¥ pw “77H s the electromagnetic field tensor, ¥ is the four-potential,
[
and is the four-current source.” This non-zero mass modifies the dispersion relation,

making the velocity of light wavelength-dependent :
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The speed of light ~ is therefore not an absolute constant, but a localized phase velocity limit.’
To maintain gauge symmetry, the engine uses the Stueckelberg formalism, introducing an

B
auxiliary scalar field — to restore invariance under the transformation ':

A, —- A+ B—=D0B-mA

When the massive photon substrate is harvested, the projected EIT scoop field dynamically

o o | w . . .
modifies the local refractive index (w) of the medium to slow down the incoming wave



U
packets.' The group velocity ¥ of the propagating photons is defined by ":
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By establishing a steep positive dispersion (4= = ™ ) via quantum interference, the group
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velocity is driven toward zero.' The relationship between the absorption coefficient {'J“ j and

the real part of the refractive index is governed by the Kramers-Kronig relation ":
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This steep index gradient induces extreme spatial compression of the incoming wave packets.'

The compression factor ~ scales inversely with the group velocity:
[
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Sparse wave packets extending over several kilometers are compressed to micrometers,
collapsing the diffuse substrate into an ultra-dense, frictionless flow guided into the 1.2-
kilometer physical intake throat.’



To prevent the loss of momentum and conserve energy when the photons are brought to a

complete halt, the engine models the transition using a three-level A -type quantum system.’
The resulting Dark-State Polariton (DSP) is represented as a coupled quantum state of the
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electromagnetic field operator [ 1)

5(z,t) 3

and the collective atomic spin-coherence operator

W(z,t) = cos () Bz, 1) — sinﬂ[f}w”'ﬁ_ﬂfi{z.f]
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where * " is the number of active atoms in the buffer medium, and the mixing angle

a(t) .,

is
dynamically controlled by the Rabi frequency of the external control lasers

Q(t)

cos 0(F)
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By adiabatically reducing the control laser intensity to zero ( } ), the mixing angle

0 — w/2 . . : .
rotates to ©= °This converts the polariton from a purely photon-like state into a purely

spin-wave-like state, halting the light pulse and storing its energy as coherent atomic spin
excitations within the stationary-light buffer without thermal dissipation.’

Computational Integration in the Relational Physics
Engine

To integrate this dark matter propulsion system into the "slingshot" scene-graph serialization

system, the engine defines a dedicated JSON data module.’ This allows real-time rendering,
parameter mutation, and physical simulation of the relational dynamics.

“scene node id" "vessel_arcsecs_64km"
‘current_velocity_m_s" 0.0



"restitution_coefficient’| 0.15

"friction_coefficient" 0.05

"dark_matter _drive_module"
"dimensions"

"total_length_m" 6400.0
"max_diameter_m" 1800.0
"intake_throat_diameter m" 1200.0

]

"shield_thickness_m" 120.0

| [eryogenic_core_temp k' 4.2|
"ablation_rate_kg_s" 0.024
'radiolysis_recombination_efﬁciency“ 0.998

]

[eit_scoop’ |

"ﬁeld_diameter_m"
'controI_Iaser_frequency_hz" 3.84e14
| [mixing angle rad" [1.57079632679)

| [calculated_group_velocity_m_s' 0.05]
| [compression ratio" 6.0¢9

[]

| ['solenoid_length_m" 600.0]

"magnetic_ﬁeld_tesla" 45.0
"momentum_cancellation_factor" 0.9997

"stationary_light_buffer"
"buffer_length_m" 800.0
"eit_storage_cage_efﬁciency" 0.999
"decoherence_time_ms" 1500.0

"proca_ﬁeld_parameters"

"photon_rest_mass_ev" 1.0e-18
"stueckelberg_scalar_ﬁeld_value" 1.24e-3
"Iocal_phase_velocity_c" 0.9998

“relational_inertia"

"Iocal_mass_coupIing_factor_beta" 0.0084
"effective_inertiaI_resistance_newtons"




The engine updates the physical state of the vessel on each frame through a dedicated solver
loop. This calculation incorporates relational inertia and the localized mass coupling parameter

", preventing floating-point errors and numerical instability.'



This execution loop allows the simulation to run stably in deep space.' When the vessel is
positioned in intergalactic voids, the local density of the Bose-Einstein Condensate fuel
substrate decreases, which would normally reduce available thrust.’

However, because the distance to neighboring massive bodies is extremely large, the

relational inertia coefficient B collapses toward its minimum value.' The vessel's physical
resistance to acceleration is reduced, allowing the small mass flow harvested from the sparse
void to generate high accelerations.' This relational balance enables continuous superluminal
transit without infinite mass inflation or divergent energy requirements.’

Comparative Analysis of Relational and Geometric
Propulsion Paradigms

Toillustrate the operational differences between the relational dark matter ramjet and other
theoretical interstellar propulsion systems, the functional parameters are compared.
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Conclusions and Architectural Outlook

The integration of the Tired-Light Dark Matter Ramjet into the relational physics engine
provides a consistent, non-geometric framework for simulating interstellar transit." By
discarding continuous coordinate spacetime in favor of flat Weitzenbdck coordinates and
localized point-coincidences, the engine resolves major physical anomalies associated with
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faster-than-light calculations, such as infinite mass inflation and localized Hawking radiation
instabilities.'
The CCC+TL model provides a physical basis for cosmological redshift that remains consistent
with Tolman surface brightness observations while naturally establishing the cold Bose-
Einstein Condensate that serves as the engine's propellant.’
To further expand and improve the simulation's fidelity, the following development path is
established:

e Relational Inertia Solver Expansion: Refine the dynamic calculations of the local

coupling parameter”~ to map the transition from high-acceleration solar environments
to deep intergalactic voids, ensuring smooth integration with the MOND and MOG
equations.’

e Quantum Optical Modeling Integration: Implement real-time wave packet
compression calculations based on the Kramers-Kronig relations within the projected EIT
scoop module, allowing visual rendering of the spatial deformation of light fields.’

e HIBE Ablation Physics Simulation: Couple the multi-layered ablation calculations of the
HIBE composite shield with the rigid-body narrowphase collision solver, producing
realistic material degradation, radiolysis recombination tracking, and self-healing thermal
responses during relativistic debris impacts.’

e Structured JSON State Synchronization: Expand the serialization editor to support
real-time state mutations of the Proca field parameters and Stationary-Light Buffer spin
coherence levels, enabling users to interactively test the drive's stability under varying
environmental conditions.’
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