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Introduction 
 

General Relativity gives an extraordinarily accurate mathematical 

description of what happens (energy-momentum tells spacetime how to 

curve via the Einstein field equations, and curved spacetime tells matter 

how to move), but it offers no deeper mechanism or force that makes the 

curvature happen. The curvature simply is the direct, instantaneous 

consequence of the stress-energy tensor being there. There is no cost, no 

conversion process, and no underlying why.  

It requires 95% of the universe to be invisible dark matter and dark 

energy, the Big Bang timeline struggles with JWST’s discovery of massive, 

chemically mature galaxies at very high redshift, and quantum mechanics 

remains fundamentally at odds with gravity. 

Building on Kaluza’s 5D relativity, Four-Dimensional Kinetic Cosmology 

will show that an electromagnetic fourth spatial dimension is a directly 

observable macroscopic feature of our universe.   

The arena is a flat 4D spatial manifold with coordinates x, y, z, L that 

manifests as an eternal, infinite universe with continuous matter creation 

in voids balancing dissipation. There are no dark components, 

singularities, or probabilistic Quantum Mechanics. There is no geometric 

time dimension. 

This theory replaces curved spacetime with a simple kinematic picture: 

Our observable three-dimensional space is moving uniformly through a 

large, non-compact fourth spatial dimension L at speed c. The 

electromagnetic nature of L allows binding processes to continuously 

extract kinetic energy from this flow and lock it into stable matter. This 

extraction creates local deceleration gradients that cause space to flow 

inward toward bound structures (galaxies, stars, atoms) that we 

experience as gravity. 
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The same mechanism explains inertia, quantum behavior, nuclear forces, 

cosmological redshift, flat rotation curves, and the arrow of time, all 

without dark components, singularities, or a Big Bang. 

Obstructions in this inward flow, especially galactic outskirts, launch a 

persistent deceleration-memory wake that extends the gravitational 

effect far beyond the visible mass. 

This wake naturally produces flat rotation curves using only baryonic 

matter. 

Redshift is cumulative  gradients (photons "climb" sinks), explaining 

JWST maturity (high-  = far + more extraction, not "young").  

CMB is an eternal dissipation bath. Nuclear forces are extreme 

electromagnetic extractions. Quantum Mechanics is deterministic 4D 

projections with binding-induced collapse.  

4DKC derives  kinematically (  as manifold speed) and unifies 

scales without ad-hoc terms. It reproduces the empirically successful 

parts of GR and SR while replacing the geometric curvature picture with 

a deeper kinematic mechanism that also solves the quantum-gravity 

incompatibility, the arrow of time, and the dark-component problems. 

The following sections detail the arena, core equations, mechanisms, and 

predictions. 
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Dimensional Structure 
 

The locally observable universe corresponds to a three-dimensional 

spatial hypersurface  embedded in the 4D manifold. Its progression is 

parameterized by an affine evolution parameter , which labels 

successive hypersurface states but is not an additional coordinate of the 

manifold. 

The flow law is:  

In weak-field regions, the hypersurface advances along  at the baseline 

rate . In regions containing bound electromagnetic structure, 

ongoing extraction reduces the local progression rate to 

 , with . 

All physical effects - gravity, inertia, redshift, quantum localization - arise 

from spatial variations in this local flow rate . 

Global emergent cosmic time is defined as a derived scalar from the 

hypersurface progression:   

This measures the cumulative displacement along  relative to the 

baseline free-space rate . It is not a coordinate of the manifold - it is an 

operational label for the ordering of hypersurface states. 

Physical clocks are bound systems whose internal dynamics are 

regulated by the local flow rate .  The proper time increment 

measured by a clock is:     

where   is the clock's velocity relative to the local comoving frame of 

the hypersurface  in the observable 3D directions (x, y, z). 
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A clock located at sea level on Earth would need to accelerate at 9.8 m/s2 

to counter the flow of space (deceleration gradient) towards Earths 

center. This is the physical manifestation of the equivalence between 

gravitational and inertial mass.  

All evolution equations in the model (continuity, gravitational dynamics, 

matter creation, etc.) are expressed with respect to  instead of . This 

preserves the infinite, eternal nature of the universe: there is no , no 

singular origin, and no local Big Bang-like phenomena. The progression 

along  is global and timeless at the fundamental level, ordered by the 

intrinsic stability of configurations. 

Local variations in  due to extraction create the effective 

dynamics we observe - from gravitational deceleration to redshift 

gradients - while maintaining an eternal, balanced equilibrium across the 

infinite manifold. 
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Kinematics and Principles 
 

The universe is a 4D spatial framework constituting a 4D manifold with 

four distinct directional axes. 

The fourth dimension is directly perceptible through large-scale 

observations of light paths, gravitational interactions, and 

electromagnetic phenomena. 

When we observe distant regions of the universe, we see one of  ’s 

directions in every 3D direction we look. It is the direction 3D space is 

moving from, the past positions of 3D space receding with velocity . 

When observed from Earth, this measured redshift includes the 

cumulative effect of deceleration gradients along the entire path plus the 

small additional climb out of Earth’s own local deceleration gradient. 

Photons therefore lose energy climbing successive sinks, producing the 

observed cosmological redshift without any actual stretching of space.  

When we observe a light source that is one million light years distant, we 

see where 3D space was one million years ago, in the direction that 3D 

space is moving from. The forward direction along  - toward which the 

3D manifold is moving at  - is causally inaccessible and 

unobservable, because no influence can ever reach a point ahead of the 

moving 3D space along .  

The inability to observe the "future" direction of  aligns with the 

concept of the light cone in relativity, where events outside our past light 

cone are inaccessible. However, in 4DKC, it’s explicitly tied to the 

movement of space itself.  

The moving 3D hypersurface can only interact with the portion of the 

manifold that is at or behind its current position. The forward region 

exists fully in the geometry, but it is simply not yet causally reachable 

from here and now. 
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The arrow of time arises from the preferred spatial direction of the 3D 

manifold's uniform motion along  at nearly . This kinematic 

asymmetry makes forward processes like kinetic energy extraction by 

bindings and subsequent dissipation irreversible. Entropy increases 

because of this directed flow, defining the thermodynamic arrow of time. 

The directionality is therefore rooted in the large-scale spatial structure 

of the universe, not in any intrinsic property of time.  

Inertia is the resistance to changing an object's velocity component along 

the fourth spatial dimension relative to the uniform manifold flow. Any 

acceleration in 3D space requires energy to oppose or redirect this 

baseline motion along  which is experienced as deceleration against the 

natural velocity of space itself. Consequently, all powered motion, 

regardless of direction in the observable 3D space, is fundamentally a 

controlled deceleration relative to the universal flow along . This 

kinematic origin naturally explains why inertial and gravitational mass 

are equivalent, both arise from the same resistance to changes in the  

velocity component induced by electromagnetic binding and extraction. 

The universe is spatially infinite and temporally eternal, with continuous 

creation of matter (primarily hydrogen plasma) in low-density voids 

balanced by ongoing extraction and dissipation in bound structures.  

The source of the gravitational field  is relativistic kinetic energy 

density, not rest mass. The kinetic energy density of the flow of 3D space 

through  ( ) is enormous:  . Gravity is the local 

deceleration gradient created by electromagnetic binding that 

continuously extracts this energy. It depends on the relativistic mass 

density term  along with a new term  or expanded  

that shows   as the base (dominant, 

persistent) contributor, and electromagnetic coherence + extraction 

sustainability as multiplicative boosts. In weak-field or low-binding 

limits,  recovering standard Newtonian sourcing from   alone. 
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Unification of Forces  

 

Forces are unified kinematically. Gravity as local deceleration along  

"sustained by ongoing electromagnetic-mediated extraction from the 

kinetic energy density  of moving 3D space. Electromagnetism from 

interactions of the 3D manifold's motion with 's electromagnetic field. 

Extends to quantum effects via 4D wave projections.  

 

Matter Creation 

Continuous and asymmetric: Kinetic energy of 3D space's motion at  

along  converts to mass (hydrogen plasma) via electromagnetic 

interactions in . Bound states maintain extraction via feedback (higher 

density → stronger bindings → more extraction). 

 

Gravity 

Gravity is not explained by the curvature of spacetime (as in Einstein's 

general relativity) but emerges kinematically as a local deceleration of 

the "velocity of space." 

The gradient of this deceleration, projected into 3D, is experienced as 

inward acceleration toward the bound mass. 

A planet's mass is primarily the persistent record of cumulative 

electromagnetic bindings in its atoms and molecules  . These bindings 

continuously extract  from the manifold flow along , creating a radial 

deceleration gradient pointing inward toward the planet's 

center. At the surface of Earth (r ≈ 6371 km), this gradient corresponds 

to g ≈ 9.8 m/s² - the observed acceleration due to gravity.  

A clock or object at the surface must accelerate against this inward flow 

to maintain position, reducing its effective  and causing proper time to 
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run slower than in free space (gravitational time dilation). Falling toward 

Earth is simply following the local flow with less resistance. 

This kinematic view unifies gravity with inertia: both arise from 

perturbations to . Orbits around Earth occur when an object's 3D 

velocity balances the inward deceleration gradient, creating stable paths. 

The equivalence principle holds naturally - inertial mass (resistance to 

changing ) and mass (source of ) are both proportional to   

(deceleration-memory field - bound mass density). 

 

Observational Consistency  

The core conflict between Bell's Theorem and General Relativity arises 

from quantum mechanics' implication of non-locality, verses general 

relativity’s requirement for local causality in spacetime.  

4DKC addresses this by reinterpreting quantum effects within its 4D 

kinematic framework, where apparent non-locality in 3D space is 

actually a local geometric correlation in the full 4D manifold. Particles are 

4D waves stationary in the  dimension.  Entanglement occurs as 

inherent connections or correlations within this 4D wave structure, 

similar to how a single object (like a noodle) can connect distant points 

when viewed in a lower dimension but is contiguous in higher 

dimensions.  

This means violations of Bell's inequalities are not "spooky action at a 

distance" but local interactions mediated through the omnipresent fourth 

dimension.  

No information travels faster than  in the 4D sense, preserving causality 

while explaining experimental results without conflict.  

Gravity emerges as kinematic deceleration, unifying it with 

electromagnetism (which arises from electromagnetic fields in ) and 

quantum effects (wave functions and collapse tied to deceleration 

thresholds).     
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Unified Gravitational Dynamics   
 

The central field equation of Four-Dimensional Kinetic Cosmology is the 

Gravitational Dynamics equation.  

 

Where: 

: is the emergent 3D gravitational acceleration field (deceleration 

gradient), 

: is the kinetic energy density of the manifold’s uniform motion along 

, 

  is the bound mass-energy density (the persistent record of 

cumulative electromagnetic binding), 

 is the wake caused when the deceleration gradient encounters a region 

of mass. A history-dependent “piled-up flow” that makes gravity nonlocal 

and persistent.  

The deceleration-memory field  is governed by: 

 

 where 

 are progression and advection terms (river-like flow), 

  is the diffusion/propagation over spatial length scale D, 
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   is the relaxation/memory term, (  = history-dependence time 

scale) 

  is the source from bound density, coherent EM, 

and extraction (  is a coupling constant, ). 

 

Wake Mechanism 

Electromagnetic binding in the galactic disk and outskirts extracts kinetic 

energy from the manifold flow along . 

This creates local deceleration gradients . 

The outskirts act as extended obstructions in the inward-directed flow of 

the 3D hypersurface toward the galactic center. 

The resulting disturbance launches a history-dependent deceleration-

memory wake  (governed by the advection-diffusion-relaxation partial 

differential equation). 

In the outer halo, the propagated, piled-up wake  becomes the 

dominant contributor to the deceleration gradient, sustaining an extra 

inward acceleration that keeps the rotation velocity flat out to large radii. 

Mathematically, this reduces in the low-acceleration regime to an 

effective acceleration law of the form 

 

 

which is the same interpolating function that MOND uses to fit rotation 

curves - except here it emerges naturally from wake dynamics (no ad-hoc 

interpolating function). The Milky Way and Andromeda simulations 
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show that this reproduces the observed flat curves using only baryonic 

mass + wake. 

This wake also explains the radial acceleration relation, Renzo’s rule, and 

the persistence of halos after mergers (via the relaxation/memory term 

). 

The deceleration-memory wake field  obeys the following advection-

diffusion-relaxation equation (expressed with respect to the affine 

evolution parameter , which labels successive positions of the 3D 

hypersurface as it progresses along ): 

 

 

Where: 

 is progression + advection.  is the 3D velocity which 

carries the disturbance outward against the gradient. 

 is diffusion. Isotropic spreading of the deceleration disturbance 

in the observable 3D space over a characteristic propagation length scale 

𝐷. This allows the wake to “leak” outward from the galactic outskirts (the 

obstructions) and fill the halo smoothly. 

  is the relaxation/memory. The wake slowly fades over a 

characteristic memory timescale . This gives the halo its persistence: the 

wake survives long after mergers or star-formation episodes, keeping flat 

rotation curves stable over cosmic time. 

 is the source, proportional to bound mass energy  , 

electromagnetic coherence, and ongoing kinetic energy extraction.  is a 

constant calibrated from galactic data and sets the coupling strength 

between binding and wake generation. 
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In the inner galaxy (𝑟 ≲ 5 − 10 kpc): high  dominates → local 

deceleration gradient → ordinary Newtonian rise. 

In the outskirts / transition (8 − 20 kpc): diffuse gas, stars, and magnetic 

fields act as extended obstructions → strong local source term launches 

the wake. 

In the outer halo (> 20 kpc): advection + diffusion have carried the wake 

outward; the relaxation term is still weak  remains nearly constant  

   is almost flat  rotation velocity  constant (Tully–

Fisher relation emerges automatically). 

In the low-acceleration regime the partial differential equation reduces to 

the familiar interpolating acceleration law used in the simulations at the 

end of this paper: 

 

where  is set by  and . No extra parameters are tuned per galaxy - 

the same universal , , and  work for the Milky Way, Andromeda, and 

low-surface-brightness galaxies. 

The physics is kinematic and 4D-geometric. 

No viscosity, pressure, or turbulence. 

Diffusion here is a projection artifact of how the 4D disturbance appears 

in 3D as the hypersurface advances. 

The equation is linear and deterministic - exactly what you expect from a 

scalar perturbation on a flat 4D manifold. 

It behaves more like a “memory field” in a moving medium than a fluid.  

The advection-diffusion-relaxation partial differential equation is not an 

ad-hoc addition. It is the minimal mathematical object that turns local 

electromagnetic binding into the observed non-local halo field.  
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Matter Creation 
 

Matter Creation is continuous and asymmetric. Kinetic energy of 3D 

space's motion at  along  is converted to mass (hydrogen plasma) via 

electromagnetic interactions in . Bound states maintain extraction via 

feedback (higher density → stronger bindings → more extraction). 

Matter creation is governed by the 4D continuity equation for kinetic flux 

along , linking creation to extraction and gravity:  

  

Left: Progression with respect to -flux divergence + 3D advection. 

Right: (extraction) + source  (replenishment). 

Baseline: Uniform  carries  everywhere. In low density voids 

(minimal ), electromagnetic asymmetries in  (charge separations, 

vector potentials) convert  to particle-antiparticle pairs via 

 due to -directionality (kinematic CP violation). 

 ensures eternal balance. 

  sustaining bindings:  from electromagnetic strength  

( - related)   hierarchical (atomic → nuclear → galactic).  

Evolution of bound density:  
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Equilibrium   :  tying density to 

extraction. 

Threshold:   lowers in bound regions. 

This seeds hierarchical structures: Plasma → atoms (EM) → nuclei 

(strong extraction) → stars/galaxies ( halos). No Big Bang 

nucleosynthesis; uniform H/He ≈0.75 across  from eternal creation, 

matching data. 

Ties to gravity: Created   feeds   in , 

closing the loop. JWST high-  maturity: Eternal process allows complex 

structures at all distances. 
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Particles, Waves and Forces 
 

Particles are electromagnetically bound energy. 

Both particles and waves are purely kinematic phenomena in a single 4D 

spatial manifold (x, y, z, L). There is no separate “quantum realm” or 

geometric spacetime. Everything arises from the uniform flow of the 3D 

hypersurface along  at baseline speed . 

Waves are propagating disturbances in the electromagnetic properties 

inherent to the  dimension. Because the 3D manifold moves relative to 

 at nearly , what would otherwise be static or confined 

electromagnetic interactions in  are expanded into dynamic 4D waves 

that we experience in three dimensions. 

Electromagnetic radiation (photons/waves of any frequency) is the 

special null-geodesic case in the 4D manifold: it propagates exactly with 

the baseline flow along  (effectively stationary in the -component 

relative to the hypersurface motion) and carries no net kinetic-energy 

extraction. Whether observed as visible light, radio waves, microwaves, 

or any other frequency, these free-propagating 4D disturbances are 

always measured at speed  in 3D precisely because they ride the same 

uniform manifold flow. The two-way speed of light remains exactly 

invariant; directional one-way variation is a kinematic effect of local 

deceleration gradients. 

Particles are localized, stable bound states in which electromagnetic 

binding continuously extracts kinetic energy density from the 

manifold flow along . 

There is no fundamental wave-particle duality - only different behaviors 

of the same underlying 4D fields: 

Wave regime: disturbance propagates freely with no sustained extraction 

→ no local gradient, no wake . 
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Particle regime: electromagnetic binding localizes and continuously 

extracts  → creates the deceleration gradient (gravity) + launches the 

extended wake  that sustains it outward. 

Measurement is simply a binding interaction that collapses an extended 

4D wave projection into a localized extraction event. The process is 

deterministic in the full manifold; it appears probabilistic in 3D only 

because the forward  direction is causally inaccessible. 

Nuclear forces (Strong and Weak Forces) - high-density, short-range 

bindings extract  aggressively, leading to confinement and 

asymmetries. 

 

Strong Force (Confinement): 

At quark/gluon scales, "strong" binding is the highest-level cumulative 

electromagnetic extraction: Quarks form tightly bound configurations 

(protons/neutrons) that draw  intensely over tiny distances, creating 

a steep  gradient. 

This manifests as color confinement: The "strong" potential rises linearly 

with separation (like a string in ), sustained by ongoing extraction  to 

counter quantum fluctuations. No gluons needed; it’s electromagnetic 

coherence in  (vector potentials twisted along ) mimicking QCD. 

Unification Tie: Similar to atomic electromagnetic bindings but at higher 

density/energy. 

 

Weak Force (Beta Decay, Parity Violation): 

Weak interactions arise from directional asymmetries in 's flow: The 

uniform motion along positive  breaks parity (CP-like violation 

kinematically), favoring left-handed processes. 
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In decays (neutron → proton ), weak "force" is a transient 

extraction imbalance: Bound nucleons release  asymmetrically, 

converting to lower-binding states with neutrino emission (as dissipated 

electromagnetic modes in ). 

Weak is "weak" because extraction is inefficient occurring only when 

electromagnetic bindings can't stabilize. 

Nuclear bindings are "nested" within atomic electromagnetic bindings. 

Cumulative extraction  sums hierarchically (quark → nuclear → 

atomic), with nuclear levels dominating at small  due to density. 

 

Cosmic forces: (Gravity, Apparent Expansion, "Dark Energy"): 

Cumulative, low-density extractions create persistent gradients, 

mimicking long-range effects without new fields/particles. 

 

Gravitational Effects: 

Gravity is persistent   from cumulative electromagnetic bindings in 

bound structures (stars, galaxies), depleting  locally → inward 3D 

deceleration. 

"Dark Matter" phenomena: Rotation curves/lensing from extraction 

gradients and wake in galactic halos (elevated coherent ), not 

particles. 

 

Apparent Expansion (Redshift): 

Cosmic redshift mimics expansion but is cumulative  along light 

paths: Photons "climb" extraction gradients, losing energy 

. 
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Phenomena Attributed to Dark Energy: 

"Acceleration" is baseline  replenishment in low-density regions: 

Voids have minimal extraction , so uniform motion persists, 

creating apparent velocity increase at large scales (mimicking ). 

No dark energy field; It is a wake field of locally stored deceleration 

energy density in the manifold surrounding bound structures. 

Cosmic effects are "dilute" nuclear effects. Galaxies are macro-bindings, 

with weaker amplification, explaining range (infinite) vs. nuclear (short). 

 

Unification mechanism: All forces are linked through the Gravitational 

Dynamics equation  , where terms for 

bound mass density , kinetic energy from manifold motion , and 

electromagnetic energy  couple the forces. Matter creation and 

dissipation cycles tie nuclear processes (binding energies and decays) to 

cosmological scales, with deceleration as the core "universal force" 

bridging quantum and macroscopic phenomena.  

This unifies nuclear with EM and gravity: All are binding-driven  

depletions, differing only in scale/density/coherence. 

It is Deterministic, singularity-free, eternal, and testable via extraction 

signatures (anomalous nuclear decays in high-gravity fields). 

The equation describing this unification is the 4D continuity equation for 

kinetic flux along  which governs matter creation, binding sustenance, 

and force emergence: 
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The left side labels the successive positions of 3D space + flux divergence 

along  +3D advection, the right,  (extraction by bindings, sourcing all 

forces) + Source (replenishment in voids, mimicking dark energy).  
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Inertia 
 

Inertia is the dynamic resistance to perturbing the continuous kinetic 

energy extraction equilibrium maintained by coherent electromagnetic 

bindings in the fourth dimension. 

Its origin emerges from the universal manifold motion along  (baseline 

"flow inertia") amplified by local binding strength . 

Inertia is actively sustained by the same ongoing  that sources gravity 

→ stronger unification of inertial and gravitational mass. 

Any acceleration in 3D space requires energy to oppose or redirect this 

baseline motion along  which is experienced as deceleration against the 

natural velocity of space itself. Consequently, all powered motion, 

regardless of direction in the observable 3D space, is fundamentally a 

controlled deceleration relative to the universal flow along . This 

kinematic origin naturally explains why inertial and gravitational mass 

are equivalent - both arise from the same resistance to changes in the -

velocity component induced by electromagnetic binding and extraction, 

with the deceleration-memory field  amplifying the effective mass in 

bound systems. 

The Equivalence Principle holds (to High Precision). 

Gravitational mass (source of ) is also  (via the field  

equation ). 

So  naturally, because both stem from the same 

extraction/binding process. 
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The inertial response of a local object depends (weakly) on the global 

coherence of electromagnetic bindings and extraction gradients across 

the universe (via cumulative effects along ). 

In an ‘empty’ universe with no bindings anywhere, there would be no 

sustained extraction, so inertia reduces to the pure kinematic inertia of 

the manifold flow at . There is no additional binding-induced drag, but 

all powered motion in 3D still requires energy to change an object’s 

velocity component relative to the universal flow along . 

Distant matter contributes indirectly by shaping large-scale extraction 

fields that modulate local , echoing Mach's idea that inertia arises from 

interaction with the cosmos. 

 

Relativistic and Quantum Ties 

Rest mass-energy  is the equilibrium extraction energy stored in 

bindings (cumulative work done against the flow). 

In quantum terms, the inertial "rest frame" of a particle relates to the 

localization of its wave function along  via binding-induced gradients. 

Accelerating a quantum system perturbs its extraction modes which 

contribute to decoherence/collapse in strong fields. 

 

Observational Consistency: Reproduces Newtonian/relativistic inertia in 

ordinary regimes; subtle deviations possible in extreme binding (pulsar 

timing, high-precision equivalence tests) or cosmological voids (altered 

inertial response at ultra-low accelerations). It strengthens 4DKC as a 

unified, emergent framework without hidden variables or ad-hoc 

modifications to Newton's laws. 
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Apparent Expansion 
 

Acceleration, inertia, and gravity are unified as manifestations of 

resistance to the manifold's natural motion along , with deceleration 

serving as the fundamental kinematic quantity.  

Gravity explains local binding and apparent cosmic expansion through 

deceleration gradients, without spacetime expansion. This ties local and 

cosmic scales together in a consistent way, with deceleration acting 

inward toward a mass’s center locally and causing separation (relative to 

other masses) on large scales.  

Local Gravity: The Earth decelerates toward its center, and this effect 

follows the inverse square law (1/r2), binding nearby masses (the Moon, 

satellites, or solar systems). 

Cosmic Separation: Distant masses decelerate toward their own centers 

of mass, causing them to separate from each other in every outward 

direction, opposite to the direction the 3D manifold moves relative to . 

Each mass’s inward deceleration creates a net separation from distant 

masses, as their reductions accumulate in the opposite direction of 

the manifold’s -motion, mimicking 3D expansion without stretching 

space. 

The velocity of the 3D manifold relative to  is  where no mass is 

present.  

For distant masses, each decelerates toward its own center. Consider two 

masses  and at positions  and  separated by . 

Their  vectors are: 
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As each mass’s velocity decreases relative to 3D space, their centers 

diverge with the separation rate where 

 over , and  are deceleration 

magnitudes. This increases separation without expansion.   

Emergent time is  . Locally, near a mass, < , causes 

time dilation. Cosmically, as  varies between regions, relative dilation 

occurs.  

For distant masses, relative velocity is  describing 

cosmic separation. The observed Hubble parameter H emerges 

kinematically as an effective average deceleration rate along sightlines, 

arising from the cumulative extraction gradients  that photons 

experience over cosmic distances. 
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Relativistic Effects 
 

4DKC reproduces the predictive power, consistency, and falsifiability of 

GR and SR while replacing the geometric curvature picture with a deeper 

kinematic mechanism that also solves the quantum-gravity 

incompatibility, the arrow of time, and the dark-component problems. 

While relativity treats the speed of light  as the ultimate invariant (a 

postulate that structures spacetime), 4DKC inverts this hierarchy,  is 

the constant, and  emerges kinematically as the velocity of the 3D 

manifold.  

This kinematic mechanism reproduces most relativistic effects (Lorentz 

transformations, time dilation, length contraction) without needing to 

postulate an invariant  or curved spacetime.  

Because  is the deeper invariant, 4DKC can diverge from GR in strong-

field or cosmological regimes where deceleration effects become 

extreme. 

 

Black holes: Velocity along  approaches zero (not just escape velocity = 

), creating "frozen" regions with no true event horizon or singularity. 

Proper time  halts finitely, and matter dissipates electromagnetically 

into  rather than being trapped forever. 

 

Cosmology: Redshift and apparent expansion arise from peering 

"backward" along the invariant  through cumulative deceleration 

gradients over infinite past distance, no Big Bang singularity, no need for 

inflation or dark energy to explain uniformity/isotropy (the uniform 

geometry of  provides that naturally). 
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Quantum effects: Non-locality and entanglement are geometric 

connections through the invariant , avoiding spooky action at a 

distance while preserving causality (since nothing moves faster than the 

manifold along ). 

 

Gravitational Time Dilation (Near Mass) 

Near a massive object (a planet), cumulative electromagnetic binding 

extracts kinetic energy from the manifold flow, creating a local 

deceleration gradient . This reduces the effective velocity of the 

3D space through  to . 

A clock that is stationary relative to the mass must accelerate against this 

inward flow of space to maintain its position relative to the mass - just as 

you must accelerate upward on Earth's surface to resist gravity. This 

acceleration opposes the deceleration gradient, but the net result is still a 

lower effective . The clock therefore runs slower than one far away 

(where ), producing gravitational time dilation. 

In the weak-field limit, this approximates the familiar GR result: 

 

Mass-energy concentrations (from electromagnetic binding and matter 

creation) cause local deceleration  along . 

This reduces the local manifold velocity: (where   is 

the velocity reduction, and  near extreme cases like black hole 

analogs). 

A clock in a region of reduced  accumulates less emergent time per 

unit of "universal" coordinate progress along . 

The time dilation factor is therefore:  
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 (in weak fields, approximates the  

standard GR form  but derived kinematically). 

 

Kinematic (Velocity-Induced) Time Dilation:  

Pure kinematic (velocity-induced) time dilation between two non-

accelerating clocks with constant relative 3D velocity is a distinct case in 

4DKC, and the model gives it a unique physical mechanism that standard 

Special Relativity lacks. 

Both clocks are inertial. Each claims to be at rest. Yet each measures the 

other’s clock running slow. In standard SR this is purely geometric and 

symmetric with no deeper “why.” In 4DKC there is a concrete physical 

reason. 

The entire 3D universe is a hypersurface flowing uniformly through the 

4D spatial manifold. This flow is real and directional. 

When two clocks have constant relative 3D velocity  , their 

worldlines in the full 4D space (x, y, z, L) point in slightly different 

directions. One worldline is tilted away from perfect alignment with the 

global -flow direction. The projection of its path onto  is therefore 

shorter. 

Proper time is the amount of progress each clock makes along  per unit 

of the affine parameter  (4DKC’s evolution bookkeeping). 

Mathematically: 

 

(in a void where the local flow is still , the effective  is reduced purely 

by the tilt angle). The clock whose worldline is more tilted covers less -
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distance per , so its internal processes (ticks, oscillations, decay rates) 

run slower. 

Neither clock can measure its absolute alignment with the global -flow. 

The forward direction along  is causally inaccessible (light is stationary 

in , so you cannot send a signal “upstream” or detect an absolute 

velocity). Only the relative 3D velocity is observable. Therefore each 

observer correctly concludes that the other clock’s worldline is tilted 

relative to the flow, and each sees exactly the same slowing in the other. 

The symmetry is preserved exactly as in SR, but the underlying reason is 

now a real spatial misalignment with the manifold’s directed flow. 

In 4DKC there is a real, preferred spatial direction (the global manifold 

flow along ), but it is hidden in precisely the right way that no local 

experiment can detect absolute velocity. The dilation is therefore a 

genuine kinematic effect of how much -progression each clock actually 

experiences. This gives a physical, river-like picture (“the moving clock is 

spending some of its L-motion on sideways travel”) that SR cannot 

provide. 

The mechanism is the same as gravitational dilation: relative motion 

reduces the effective velocity component along  → less emergent time 

accumulated → clock appears to run slow. 

This yields the standard special-relativistic factor:  

 

Unified Origin for Both Types of Dilation: 

Gravitational and kinematic time dilation are not separate effects - they 

are manifestations of the same underlying cause: reduction in  

(velocity along .) 

Mass → local deceleration →  → slower  → gravitational 

dilation. 
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Relative 3D velocity → effective misalignment or component reduction 

along  → slower effective  → kinematic dilation. 

The equivalence principle is preserved naturally: all forms of 

acceleration/deceleration against the manifold's baseline flow produce 

equivalent time-dilation effects. 

In strong fields (near black hole analogs),  → 0 → emergent time 

nearly halts (τ advances extremely slowly), but without singularity - time 

"freezes" finitely in the 4D structure. 

In General Relativity, Kinematic dilation is a Lorentz boost effect in flat 

spacetime (SR heritage).  

Gravitational dilation is a geometric curvature effect (from the 

Schwarzschild metric.  

They are conceptually distinct: One from velocity, one from potential. 

The equivalence principle is a postulate that links inertial frames to local 

free-fall, but the dilations have different mathematical origins. 

 

Observational Consistency and Distinctions: 

Reproduces all standard relativistic predictions: muon lifetime extension, 

Hafele-Keating experiment, gravitational redshift, Shapiro delay, etc. 

Predicts subtle deviations in extreme regimes (near maximal 

deceleration regions), where the kinematic origin might produce slightly 

different high-order corrections than GR's geometric curvature. 

In cosmology, differential deceleration across vast distances contributes 

to observed redshift patterns (cumulative  along lines of sight), with 

time-dilation-like effects in distant galaxy clocks. 

In essence, time dilation in 4DKC is a direct consequence of slower local 

motion along the fourth spatial dimension . Clocks run slower 

wherever the 3D manifold is decelerated (by cumulative electromagnetic 
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binding) or misaligned (by relative velocity), because they accumulate 

less emergent time per unit progress in the higher-dimensional 

structure. This provides a unified, purely kinematic explanation without 

curved spacetime, tying time dilation to the same mechanism as gravity, 

inertia, and length contraction - all rooted in the velocity of space itself.  

 

Length Contraction 

Length contraction is the spatial counterpart of kinematic time dilation. 

When two observers have constant relative 3D velocity  , each 

legitimately claims to be at rest in their own frame. Their worldlines in 

the full 4D manifold (x, y, z, L) are therefore tilted at different angles 

relative to the uniform global flow along . 

A rod at rest in its own frame has both ends following worldlines aligned 

with its own tilted path. Measuring its length requires recording both 

ends at the same progression parameter λ (simultaneity). Because the 

rod is tilted relative to the observer’s frame, the spatial projection of 

those simultaneous events is shortened along the direction of relative 

motion by the factor   Lengths perpendicular to  remain 

unchanged. 

The symmetry is automatic: the forward direction along  is causally 

inaccessible, so neither observer can detect their absolute alignment 

with the manifold flow. Each therefore sees the other’s rods as 

contracted for exactly the same reason they see the other’s clocks 

running slow. The invariance of  is preserved because light itself travels 

on null geodesics   with  in every frame. 

This grounds both length contraction and time dilation in the same 

physical reality - differential alignment of worldlines with the directed 

flow of the 4D spatial manifold - without any geometric spacetime or 

preferred rest frame. 
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Black Hole Singularities 

In general relativity, black holes are regions where spacetime curvature 

becomes infinite, leading to singularities at which physical quantities 

(density, tidal forces) diverge and predictability breaks down. The event 

horizon marks a causal boundary: once crossed, no information or light 

can escape, and proper time appears to stop for infalling observers as 

viewed from afar. 

In 4DKC, extreme gravitational regions - analogous to black holes - arise 

from intense cumulative electromagnetic binding that extracts kinetic 

energy density  so aggressively that the local velocity component 

along the fourth spatial dimension  approaches zero   This does 

not produce a true singularity or absolute event horizon. 

The full 4D metric remains flat: 

 

 

Proper time τ along any worldline is given by: 

 

 

In free space, , so  - the standard special -

relativistic time dilation. In regions of strong binding (high  and 

), extraction reduces the local  to , where  is large 

and positive. In the extreme limit: 

  and   
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To a distant observer (where ): 

Clocks in the strong-deceleration region advance at an extremely slow 

rate. 

Light emitted from that region is heavily redshifted as photons climb the 

steep  gradient. 

 

Key differences from GR: 

 

No event horizon: There is no strict causal boundary. Photons and matter 

can still interact electromagnetically through -extended fields. Energy 

and information can gradually dissipate into  modes or recycle back 

into the manifold flow over very long timescales. 

No singularity: Density and tidal forces remain finite. Maximal binding 

creates a region of extreme but bounded deceleration; matter is not 

compressed to infinite density but reaches a saturation point where 

extraction feedback (enhanced dissipation into ) prevents further 

collapse. 

No information loss paradox: Since there is no absolute trapping, 

information is not destroyed but can slowly leak via -mediated 

processes, consistent with unitary evolution in the full 4D picture. 

This kinematic picture reproduces the observational signatures of black 

holes (gravitational redshift, lensing, orbital dynamics, merger 

waveforms) to leading order while eliminating the theoretical 

pathologies of singularities and horizons. Future gravitational-wave 

ringdown studies (LIGO/Virgo/KAGRA, LISA) may reveal subtle 

deviations in damping or quasi-normal modes due to finite deceleration 

rather than infinite curvature. 
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Information Paradox and Entropy  

Black holes serve as entropy sinks, but the eternal universe and 

continuous creation introduce new low-entropy matter, balancing the 

second law without loss of information.  

Information is preserved in the 4D structure, as radiation (analogous to 

Hawking radiation) dissipates energy back into 's fields.  

Quantum effects, like wave function collapse, tie to deceleration 

thresholds in , resolving GR-quantum conflicts at "singularities" by 

making them local 4D events.  

Non-locality (from Bell's theorem) is geometric locality in 4D.  

The model explains early supermassive black holes (from JWST data) 

through eternal dynamics, without needing rapid post-Big Bang growth.  

Gravitational waves and lensing arise from deceleration variations, 

aligning with observations while eliminating dark matter/energy 

requirements.  

 

The Kinematic Origin of Absolute Acceleration 

In the full 4D arena of 4DKC (coordinates x, y, z, L with flat metric 

) every object is carried along 

with the uniform motion of the 3D spatial hypersurface along the 

positive  direction at baseline velocity . This flow is the 

universal reference for all motion. 

A particle, a localized, stable bound state sustained by ongoing 

electromagnetic binding, that experiences no net external forces follows 

the background geodesic of the manifold. Its internal binding maintains a 

constant local reduction in the velocity component along  (the 

extraction equilibrium), but with no external perturbation that 

component remains steady.  
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Consequently, its proper acceleration is zero. Any acceleration in 3D 

space requires an external force to modify its velocity component 

parallel to  relative to the background manifold flow. This modification 

always involves reducing or redirecting the -velocity component, which 

is experienced as deceleration or drag against the natural motion of 

space itself. 

Thus, in 4DKC, inertial frames are those in which objects maintain 

constant velocity relative to the local manifold flow along . Proper 

acceleration is the invariant measure of deviation from that flow. 

 

Local vs. Global Reference 

Locally (in weak fields, small regions, low velocities), the 4D kinematics 

project exactly onto 4D Minkowski spacetime, and the preferred -

direction is not noticed. SR holds, and inertial frames appear equivalent 

with no global calibration needed. 

On cosmological scales or in strong-binding regions, the cumulative 

effect of extraction gradients along  becomes detectable (redshift 

anomalies, apparent Hubble flow). Here the global flow provides a 

hidden "calibration frame" that SR lacks - but because this frame is 

causally inaccessible in the forward  direction, it does not violate local 

Lorentz invariance or allow absolute velocity measurements. (Because 

past global flow we observe is identical to the current flow - there is no 

differential velocity between "past" and "present" flow along . 

 

Equivalence Principle and Unification 

The observed equality of inertial mass  (resistance to acceleration) 

and gravitational mass  (source of gravitational field) - is not a 

postulate but a natural consequence of the model's kinematics. Both 

arise from the same underlying mechanism: electromagnetic binding and 
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kinetic energy extraction along , quantified by the bound density  

amplified by the wake field . 

 

Inertial Mass   

Inertia is the resistance to changing an object's velocity component along 

 relative to the uniform manifold flow at baseline . For an object 

of volume V, the inertial mass is:     

Where   amplifies the effective resistance due to 

coherent EM support and ongoing extraction . To accelerate the object 

in 3D space, energy must perturb its -velocity component, experienced 

as deceleration against the flow - the cost is proportional to the 

binding/extraction strength. 

 

Gravitational Mass  

The gravitational field  (3D projection of deceleration gradient ) is 

sourced by the same amplified bound density:  

 

So the effective enclosed mass sourcing gravity is: 
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For the same object, the gravitational mass  it produces is 

proportional to the integral of its own  - identical to  up to 

normalization. 

 

Derivation of 
 

 

Consider a test mass  near a source of mass . The  

acceleration of   is        (The acceleration 

𝐚 is the negative of the gravitational field 𝐠.  The gravitational field 𝐠 is 

given by the Newtonian formula for a point mass or effective mass, 

pointing radially inward, so −𝐠 is outward.   

 for the source (so   for ). 

For  to respond (inertial resistance), the force   must 

overcome its own binding/extraction inertia:   for . 

Since both  (source) and  (response) arise from the same  

(electromagnetic binding + extraction), they are proportional:  

 (up to universal constants calibrated to ). 

This kinematic unification explains the equivalence principle without 

postulate: inertial and gravitational mass are equivalent because both 

reflect the same resistance to perturbations in the -velocity component 

induced by binding and extraction. 
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The Invariance of the Speed of Light: Two-Way vs. 

One-Way Measurements 
 

In 4DKC the speed of light  remains an invariant in the same sense 

required by special relativity, but with a clearer kinematic origin and a 

subtle, testable distinction between two-way and one-way 

measurements. 

 

Two-Way Speed Is Always  

All practical high-precision experiments (Michelson-Morley 

interferometers, optical resonators, GPS time transfer, particle 

accelerators, etc.) ultimately measure the round-trip (two-way) speed of 

light. In 4DKC this speed is exactly  in every direction and in every 

inertial frame, to all orders. 

The reason is simple: any path from A to B and back to A experiences 

equal and opposite extraction gradients  . A photon traveling “up” the 

gradient (losing energy) is exactly compensated by the return leg “down” 

the gradient (gaining energy). The total round-trip time is always 2 × 

distance / , so the measured average speed is invariant and equal to . 

This guarantees that all local tests of special relativity - Lorentz 

transformations, time dilation, length contraction, and the relativity 

principle are satisfied exactly in weak fields, just as in standard SR. 

 

One-Way Speed Can Deviate from  

Along a one-way path, the situation is different. When a photon travels 

through a region with a non-zero deceleration gradient  



39 

Traveling against the gradient (climbing a potential) → photon loses 

energy → takes longer to cover the distance → effective one-way speed < 

. 

Traveling with the gradient (descending) → photon gains energy → 

arrives sooner → effective one-way speed > . 

These deviations are direction-dependent and proportional to the 

integrated extraction gradient along the path. Locally (near Earth, in the 

solar system) the effect is extremely small (~10⁻⁹ or less). 

Cosmologically, the cumulative effect over billions of light-years 

produces the observed redshift without metric expansion. 

 

Testability and Implications 

Current experiments have not yet ruled out small one-way anisotropies 

because synchronizing distant clocks is itself frame-dependent (the 

Edwards–Mansouri–Sexl synchronization freedom). All existing limits 

are on round-trip or synchronization-convention-dependent 

measurements. 

4DKC makes a clear, falsifiable prediction: 

True one-way speed variations should exist and be direction-dependent 

relative to local deceleration gradients . 

These variations should be measurable in principle with stable atomic 

clocks and long baselines (future space-based optical links, enhanced 

GPS-like networks, or lunar laser ranging with picosecond precision). 

The magnitude should scale with known mass distributions (larger near 

galaxies and clusters, smaller in voids). 

 

Implications for standard physics  

Confirmation of directional one-way variations at the predicted level  
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would show that the strict isotropy of one-way , an assumption of 

standard SR that that has never been confirmed by experiment, does not 

reflect the true nature of our universe. A deeper kinematic structure (the 

manifold flow along ) underlies the observed invariance. 

General relativity would remain an excellent effective description in 

weak fields, but 4DKC would provide a more fundamental explanation 

for  itself and for cosmological redshift. 

The invariance of the two-way speed of light is not a postulate, it is a 

direct consequence of the uniform manifold motion along  and the 

cancellation of gradients on round-trip paths. One-way deviations are a 

natural prediction that can be tested with future precision timing 

experiments. This distinction offers a clean way to distinguish 4DKC from 

standard relativity while preserving all currently verified predictions. 
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Specific Phenomena  

  

Distant Galaxy Light Frequency  

Redshift arises from the cumulative deceleration gradient  

experienced by photons traveling along paths against the flow of 3D 

space and the wake field Φ surrounding bound structures. 

Bound structures (galaxies, clusters) obstruct the manifold flow along  

and continuously extract kinetic energy density  . This creates a local 

slowdown (initial ) and, simultaneously, launches a persistent wake 

Φ - a history-dependent scalar disturbance that propagates outward via 

diffusion  that is carried by the background flow (advection term 

), and relaxes over timescale . 

The extended deceleration gradient  (or, in the sourced 

Poisson sense, . Over cosmological paths 

the integrated effect appears as a frequency shift: 

 

The wake’s advection and finite propagation length D give the redshift a 

directional, river-like character along , reproducing the Hubble-like law 

without metric expansion.  

The apparent acceleration (flattening or upward turn in the distance-

redshift relation at  < 1) emerges from the same mechanism but in the 

opposite regime, void replenishment. In low-density voids (minimal 

bound structures, , the source term  in the continuity equation 

replenishes , keeping  nearly uniform. Photon paths to very 
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distant objects traverse proportionally more voids than bound regions, 

encountering weaker net gradients (less  per distance) than paths to 

nearby objects (which pass through more galaxies/clusters). 

This differential produces: 

More redshift per distance at small scales (bound-dominated). 

Less redshift per distance at large scales (void-dominated). 

The result is an apparent "acceleration" in the expansion rate. The 

Hubble parameter H(z) increases at low , mimicking ΛCDM's dark 

energy without any actual acceleration or negative-pressure fluid. 

Quantitatively, the effective cosmological constant 

 matches observations as an 

average replenishment rate. 

Consistency and Distinctions: 

This unified explanation fits supernova data (Pantheon+), BAO scales 

(~150 Mpc from plasma oscillations during creation), and CMB 

uniformity (eternal dissipation bath) without dark energy or fine-tuning. 

Unlike ΛCDM, 4DKC predicts slight deviations at very high  (less 

"acceleration" in denser early structures) and no future heat death. The 

eternal balance of creation in voids and extraction in bounds maintains 

stability. 

 

Spiral Galaxy Rotation Curve 

Observations show that rotation speeds remain relatively constant (or 

"flat") at large radii, which has traditionally been explained by the 

presence of an unseen mass (dark matter) adding extra gravitational 

pull. 
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The Galaxy Rotation Curve Simulations in 4DKC encode gravity as a local 

deceleration of the 3D manifold driven by kinetic-energy extraction from 

the background space flow. Obstructions in the flow produce propagating 

deceleration wakes that extend beyond mass concentrations and source 

an extra field responsible for the observed rotation-curve behavior.  

This approach yields flat or slowly rising rotation curves as a natural 

consequence of wake geometry and flow deceleration, unifying galaxy-

scale dynamics with the broader 4DKC picture and dispensing with dark 

components as an explanatory crutch.  

As with other 4DKC predictions, the emphasis is on the global flow 

dynamics and wake formation, offering concrete avenues for testing 

through detailed mapping of velocity fields and their correlation with the 

large-scale flow structure implied by the theory. 

Bound electromagnetic structures decelerate the manifold at their 

location, creating a gradient in the flow of space. When the manifold flow 

encounters this slowed region, the obstruction causes the flow to pile up 

and launch a persistent wake . In the halo the cumulative, history-

dependent wake reaches  ≈ 5–10. 

The wake  then sustains and extends the deceleration gradient, giving 

the effective enclosed mass 

. 

In the low-acceleration regime this yields the asymptotic acceleration 

law above, giving flat rotation curves and the baryonic Tully–Fisher 

relation directly from wake dynamics. 

The wake’s memory (relaxation term ) keeps the halo persistent 

long after mergers, while advection carries the disturbance to large radii, 

eliminating the need for dark matter and preventing Keplerian decline. 



44 

The wake formulation also accounts for the radial acceleration relation 

and Renzo’s rule, because the acceleration field remains locally anchored 

to the baryonic binding distribution while being extended non-locally by 

the propagating wake. 

 

Cosmic Microwave Background 

The CMB is the steady-state thermal bath generated by continuous 

electromagnetic dissipation of extracted  into . Every bound 

structure creates a local extraction event that launches a wake Φ. This 

wake thermalizes the dissipated energy at ~2.7 K because the diffusion 

scale D and relaxation time  set a universal equilibrium. 

Large-scale wake gradients (advection along ) imprint the observed 

low-ℓ anomalies and hemispherical asymmetries directly onto the 

temperature field. The power spectrum matches observations at high ℓ 

because local physics is unchanged; deviations at low ℓ arise naturally 

from the propagating, non-instantaneous wake rather than primordial 

fluctuations. 

 

Source of the Radiation: 

Continuous, low-level electromagnetic dissipation and re-emission from 

the manifold motion along . 

In low-density regions (voids/intergalactic medium), kinetic energy 

density  is minimally extracted , allowing baseline manifold 

motion to persist. Small electromagnetic fluctuations/asymmetries in  

(virtual charge separations or vector potential modes) convert tiny 

fractions of  into thermalized photons. 

These photons are repeatedly scattered/absorbed/re-emitted by sparse 

plasma (intergalactic hydrogen/helium, dust, magnetic fields), driving 
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the spectrum toward a near-perfect blackbody via eternal thermalization 

(a single early decoupling event is not needed). 

The matter creation term   feeds back in voids: 

created pairs partially annihilate or radiate, contributing to the photon 

bath. 

 

Temperature and Blackbody Perfection: 

The equilibrium temperature ~2.725 K emerges as the natural scale 

where electromagnetic dissipation balances manifold kinetic input and 

extraction elsewhere. 

Eternal scattering ensures blackbody shape (Kirchhoff's law over infinite 

time), this is far more robust than a single recombination event. 

 

Isotropy and Large-Scale Uniformity: 

The manifold motion along  is globally uniform, so baseline photon 

production is naturally isotropic. 

Tiny anisotropies arise from local extraction gradients (cumulative 

along sightlines), not primordial fluctuations. 

Large-scale uniformity is natural in an eternal model - no horizon 

problem, no need for inflation. 

 

Anisotropies and Power Spectrum: 

Small-scale acoustic-like peaks emerge from local plasma oscillations in 

regions of ongoing matter creation and binding (around proto-galaxies 

or filaments), where coherent  induces sound waves in the 

ionized medium before full binding. \approx ( 
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The first peak position ℓ  corresponds to the characteristic scale 

of these oscillations set by the Jeans-like length in the 4D extraction 

framework (related to binding amplification  and  thresholds). 

Power spectrum shape is not from primordial quantum fluctuations but 

from a hierarchy of extraction/binding events across cosmic scales: high- 

ℓ  from small, dense bindings (galaxy/cluster scales); low- ℓ  from large-

scale gradients. 

Low- ℓ  suppression and anomalies (cold spot, asymmetry) arise 

naturally from cumulative extraction along sightlines through large 

bound structures (local voids or superclusters "shadowing" the 

background). (ℓ corresponds roughly to angular size on the sky). 

 

Polarization and Lensing: 

E-mode polarization from Thomson scattering in these local plasma 

regions. 

B-modes (if detected) from vector/tensor perturbations in -extended 

electromagnetic fields. 

Lensing from extraction-induced deflection gradients, mimicking GR 

lensing without curved spacetime. 

 

Map Appearance:  

The CMB temperature map looks very similar to Planck's, a nearly 

uniform 2.725 K glow with ~μK fluctuations forming the familiar mottled 

pattern. The power spectrum retains acoustic peaks and overall shape, 

but the interpretation shifts: peaks are local/hierarchical acoustic modes 

from eternal creation/binding, not primordial. 

The CMB is a present-day equilibrium bath, continuously regenerated. 
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Inflation is not needed to solve flatness/horizon problems - eternity and 

uniformity along  handle them kinematically. 

"Dark energy" acceleration is baseline  persistence in voids; CMB 

dipole/quadrupole anomalies tie to local extraction (our motion through 

gradients). 

 

Predictions/Tests:  

Slightly different small-scale damping tail (from ongoing scattering vs. 

single decoupling); potential weak scale-dependent temperature from 

extraction gradients; no primordial tensor modes at detectable levels 

unless from strong -twists. 

In short, the CMB in 4DKC looks observationally like what we observe 

(blackbody + acoustic peaks + isotropy), but its origin is radically 

different: an eternal, kinematically sustained thermal background from 

manifold dissipation and local plasma processes, fully consistent with the 

model's elimination of a Big Bang, dark components, and singularities. 

This makes the CMB strong supporting evidence for 4DKC’s eternal 

cosmology. 

 

Gravitational Waves 

Gravitational waves are ripples propagating in the wake field Φ. A rapid 

change in binding/extraction (merger) injects a source pulse into the Φ 

equation. The wake disturbance then travels at effective speed ( ) in 

vacuum), advected by the background manifold flow. 

The observed strain  is the propagating gradient of this wake: 

    

Because Φ carries memory (relaxation term), ringdown tails persist 

slightly longer than in vacuum GR, and small arrival-time delays relative 
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to light appear in dense-wake regions. This reproduces LIGO/Virgo 

waveforms while offering testable distinctions (wake-modified 

polarization and tails). 

 

Cosmic Background: Stochastic GW background from eternal hierarchical 

mergers, modulated by cumulative extraction, similar to, but not 

identical to inflationary predictions. 

 

Baryon Acoustic Density Waves 

BAO are the frozen imprint of early-plasma sound waves in the wake 

field . At recombination the pressure waves created characteristic 

source modulations in . The resulting wake  diffused and 

advected over cosmic time, freezing the ~150 Mpc scale into the present-

day deceleration-gradient pattern. 

The observed BAO peak position and broadening arise from the wake’s 

finite propagation length D and relaxation time . The apparent 

acceleration of the scale with redshift is simply the integrated growth of 

wake gradients along the line of sight. No dark energy is required. 

Imprints in LSS: As plasma condenses into bound structures 

(galaxies/clusters), oscillations "freeze" at the scale where extraction 

stabilizes bindings (~ Jeans length in 4D, calibrated to ~150 Mpc 

observed). This leaves overdensities at that separation, visible in galaxy 

surveys as the BAO peak. 

There is no single "decoupling", oscillations occur eternally in creation 

zones, with cumulative effects over cosmic scales mimicking a "standard 

ruler." 

Electromagnetic binding ties BAO directly to gravity's source: 

Oscillations enhance local , feeding back to stronger bindings and 
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deceleration gradients. In high-  regions (coherent plasma), waves 

propagate farther, explaining sharp BAO signals. 

BAO are "macroscopic" versions of microscopic nuclear/atomic 

vibrations, all driven by electromagnetic extraction hierarchies. 

In ΛCDM, BAO scale dilates with expansion; in 4DKC, apparent 

"expansion" is cumulative redshift from extraction gradients, so the scale 

is fixed kinematically but appears -dependent via path-integrated . 

BAO "ruler" measures extraction gradients, not acceleration, consistent 

with tensions (Hubble constant) as local binding variations. 

BAO dynamics follow from the extraction-augmented continuity 

equation, perturbed for waves:  

$ 

: Density/velocity perturbations (acoustic modes). 

: Perturbative extraction, modulated by binding 

fluctuations. 

: Creation source variations, driving initial compressions. 

Damping term from extraction  limits oscillation lifetime, freezing 

at binding scales.  

 

Black Holes: 

Black-hole analogs form where continuous extraction drives the wake 

field  to saturation:  inside the core, so local  . The 

surface is defined by the wake’s relaxation term dominating, but matter 
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and light can still cross (no true event horizon). The finite “horizon” 

radius is    

Inside the core, matter dissipates electromagnetically into L modes. The 

surrounding wake Φ retains angular momentum and charge as a 

persistent gradient shell, allowing gradual radiation without information 

loss. 

 

Singularities 

Singularities cannot form. The wake field  obeys an advection-

diffusion-relaxation equation that forbids divergence: diffusion 

smooths any attempted collapse, advection carries excess extraction 

outward, and the relaxation term - caps at . The result is a finite-

density core surrounded by a stable, static wake “memory shell.” All 

extracted energy is radiated into  over finite time. There is therefore no 

curvature singularity, no information paradox, and no need for Planck-

scale quantum gravity - the kinematic wake mechanism prevents infinite 

density by construction. 

 

Cluster Mergers 

Wake Persistence in Dissociative Mergers 

During cluster collisions the intracluster plasma is displaced by ram 

pressure, yet weak-lensing shows the gravitational acceleration field 

remains aligned with the galaxy distribution. In 4DKC this offset arises 

naturally: the deceleration wake Φ is sustained by long-lived stellar and 

galactic binding structures, whose relaxation timescale  is much longer 

than the merger crossing time. The wake therefore retains memory of 

the pre-collision configuration and cannot instantly follow the transient 
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plasma, reproducing the observed separation without invoking 

collisionless dark matter. 
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Nuclear Forces 
 

Nuclear forces are dynamically tied to the same extraction mechanism 

that sustains gravity, including feedback, hierarchy, and sustenance. This 

makes nuclear bindings active processes that contribute to macroscopic 

gravity. 

All bindings (including nuclear) are ongoing extractors of  which 

maintain stability against dissipation, with cumulative extraction history.  

Nuclear bindings are dynamically susatained, requiring continuous  to 

counter quantum/thermal leaks in 's electromagnetic fields. This 

makes forces active feedback processes, tying them directly to gravity's 

persistence (a proton's mass "records" extraction that sources its 

gravitational field). 

The factor  applies at nuclear scales, boosting  

effective strength in dense environments  for strong, small for 

weak), explaining hierarchies without ad-hoc constants. 

Nuclear processes contribute to local via extraction, unifying micro-

gravity effects (in neutron stars) with cosmic ones. Weak decays now 

explicitly modulate , potentially affecting gravitational signals in high-

density astrophysics. 

Strength ratios and ranges are similar to the standard model, but 

derivations are more precise, with testable predictions (extraction 

signatures in particle accelerators via anomalous decays under EM 

fields). 

Nuclear forces are precursors to gravitational sourcing - extreme 

bindings at small scales seed larger hierarchies (nuclear → atomic → 

stellar), with cumulative  building cosmic structures eternally. 
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Strong Force (Confinement): 

The highest-density cumulative electromagnetic binding, where 

quarks/nucleons continuously extract  via coherent potentials in  to 

sustain confinement against dissociation. 

Linear potential  arises from ongoing , amplified by  

 in nuclear cores (due to high   from gluon-like EM 

modes). 

Isolated nucleons maintain confinement by drawing , contributing to 

their "rest mass" as a gravity source. In stars, this feedback enhances 

gravitational binding without singularities.  

 

Weak Force (Decays and Asymmetries):  

Transient imbalances in extraction during unstable bindings, driven by 

's directional flow asymmetry, leading to parity violation and flavor 

changes. 

In beta decay, neutron → proton transition modulates , releasing 

dissipated electromagnetic modes (neutrinos as -propagating waves). 

Weak "coupling" is low because  (inefficient extraction in low-

coherence states). 

Decays are tied to gravity via extraction feedback in high-gravity fields 

(neutron stars), altered  could suppress/enhance rates, predicting 

observable deviations. 

The unifying continuity equation with explicit binding terms: 
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  is hierarchical (strong: high , steep fall-off; weak: low , 

asymmetric). 

For nuclear potentials: Effective force from short-

range cutoff via -confinement). 

For decays (weak): Rate  (dissipative term from 

refinement). 
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Quantum Mechanics 
 

Quantum mechanics is not a separate, probabilistic realm. It is an 

emergent, fully deterministic description of how electromagnetically 

bound extraction modes project from the flat 4D spatial manifold (x, y, z, 

L) into our observable 3D hypersurface.  

All “quantum” behavior arises from the same kinematic processes that 

produce gravity, inertia, nuclear forces, and cosmic structure: the 

continuous extraction of kinetic energy density  by coherent 

electromagnetic bindings sustained along the fourth spatial dimension . 

 

Wave-Particle Duality and Superposition 

Particles and waves are not two distinct entities; they are opposite 

regimes of the same underlying 4D electromagnetic disturbances. 

Wave regime:  

A free-propagating disturbance in the electromagnetic properties of  

travels exactly with the baseline manifold flow . It carries no net 

kinetic-energy extraction, produces no local deceleration gradient  

and launches no wake . In 3D projection this appears as ordinary 

electromagnetic radiation (light, radio waves, microwaves, etc.), all 

measured at speed  because they ride the uniform hypersurface motion. 

Particle regime:  

When electromagnetic binding localizes and sustains continuous 

extraction of , a local reduction in  is created. This generates a 

persistent deceleration gradient and launches the history-dependent 

wake field . In 3D this localized, self-sustaining extraction appears as a 

massive particle with rest energy equal to the cumulative work done 

against the manifold flow. 
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Superposition is literal in the full 4D manifold: a system can occupy 

multiple coherent extraction-mode configurations simultaneously along 

. What appears as a probabilistic wave function in 3D is simply the 

projection of these extended 4D modes onto the moving hypersurface. 

There is no fundamental indeterminacy - only the lower-dimensional 

shadow of deterministic 4D kinematics. 

 

Measurement and Collapse 

“Collapse” is a real, objective physical process triggered by binding-

induced localization. When cumulative electromagnetic binding (via 

ongoing extraction) creates a sufficiently strong local deceleration 

gradient, feedback through the wake field  rapidly amplifies one 

extraction mode while damping all others. This localization converts an 

extended 4D wave projection into a stable, particle-like extraction event. 

In bound macroscopic systems (measurement devices, pointers, 

detectors) the coherent extraction is strong enough for this transition to 

occur almost instantaneously, producing the appearance of irreversible 

collapse. In weakly bound or isolated systems the process is slower, 

allowing interference to persist (decoherence-like behavior). No special 

role is assigned to observers or consciousness; collapse is governed by 

the same extraction-threshold dynamics that sustain all bound structures 

in the model. 

 

Uncertainty Principle 

The Heisenberg uncertainty relation emerges kinematically as a 

projection artifact. Position and momentum spreads reflect the finite 

interaction length scales along  over which coherent extraction modes 

can be sustained before the manifold flow advects them. The 

characteristic scale is set by the Compton wavelength tied to the minimal 

extraction quantum, so  
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   is not a fundamental limit of nature but a direct 

consequence of viewing 4D extraction configurations from the moving 

3D hypersurface. 

 

Entanglement and Apparent Non-Locality 

Entangled states are shared coherent electromagnetic extraction modes 

extended across the 4D manifold. A modulation of the deceleration 

gradient in one region instantaneously correlates with the conjugate 

region through the common 4D structure, exactly as a single physical 

object (a bent noodle) appears non-locally connected when viewed in a 

lower-dimensional projection. 

Bell inequalities are violated because the hidden variables are geometric 

and kinematic in , not confined to local 3D coordinates. No information 

or influence travels faster than the manifold flow; the correlations are 

purely local in the full 4D arena. This resolves the apparent conflict with 

relativistic causality without invoking “spooky action at a distance.” 

 

Spin, Pauli Exclusion, and Quantization 

Spin arises from chiral asymmetries or twisted vector potentials in the 

electromagnetic field along the directed -flow (the same kinematic CP 

violation that underlies weak interactions and matter creation). Pauli 

exclusion follows from the antisymmetry of fermionic extraction-mode 

configurations in the 4D manifold; two identical fermions cannot occupy 

the same extraction equilibrium without destructive interference in their 

shared -projection. 

Energy quantization (hydrogen atom levels) reflects discrete stable 

equilibria of electromagnetic binding that balance extraction against the 

manifold flow. The fine-structure constant  quantifies the coupling 



58 

strength between these bindings and the -directed electromagnetic 

field. 

 

Effective Schrödinger-like Equation 

The 3D projection of the dynamics is described by a deterministic wave 

equation augmented by the extraction mechanism: 

  

 

where: 

The first two terms recover the standard Schrödinger (or Pauli) 

Hamiltonian from electromagnetic bindings. 

 encodes the sustained deceleration gradient and wake memory. 

The nonlinear term  (with coupling  set by extraction 

strength) produces rapid, objective localization in high-coherence bound 

systems while remaining negligible in the weak-binding (linear QM) 

regime. 

In the linear limit the equation reproduces all standard quantum 

predictions. In macroscopic or strongly bound regimes it automatically 

supplies the collapse dynamics required by observation. 
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Summary Table: Standard QM vs. 4DKC 

Aspect 
Standard Copenhagen 

QM 

4DKC (Extraction 

Formulation) 

Fundamental 

nature 

Probabilistic, 

indeterministic 

Deterministic kinematic 

projection 

Superposition 
Abstract probability 

amplitudes 

Real coherent 4D extraction 

modes along  

Collapse / 

Measurement 

Postulate (observer-

dependent) 

Objective localization via 

extraction-gradient feedback 

Entanglement 
Nonlocal correlations 

(“spooky action”) 

Local 4D geometric 

correlations 

Uncertainty Fundamental limit 
Projection artifact from -

scales and manifold flow 

Unification with 

gravity 

Unsolved (quantum 

gravity problem) 

Same mechanism: EM 

binding + kinetic-energy 

extraction 

Role of observer 
Central (or many-

worlds needed) 

None - purely physical 

threshold dynamics 

Quantum mechanics in 4DKC thus loses its “weirdness” and becomes a 

natural 3D shadow of the same electromagnetic binding and deceleration 

processes that unify gravity, inertia, nuclear forces, and cosmology. All 

apparent paradoxes dissolve once the full 4D kinematic structure is 

recognized. The theory remains fully predictive in the laboratory while 

seamlessly connecting to the large-scale predictions of the model. 
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Nature of the Fourth Dimension 
 

The fourth dimension  is not an isolated line or a separate "place" 

tacked on to x, y, z - it is a full spatial direction, just like the three we 

already know, but one that the entire 3D observable space (x, y, z) is 

moving through uniformly at nearly the speed of light, . 

If  existed by itself - a lone, static line - electromagnetism would be 

frozen, confined to point-like interactions with no propagating waves. 

But because  is one of the four spatial dimensions of the same flat 

manifold, the relative motion between the 3D space and  turns 

electromagnetism into a dynamic, propagating field that spreads across 

all of x, y, z, L. 

Think of it through dimensional extension: 

A single dimension (a line) has only length - no area, no volume, no room 

for fields to oscillate or spread. 

Adding a second dimension creates a plane - suddenly there is area, and 

waves can propagate across it in two directions. 

Adding a third dimension creates volume - waves can now spread in 

three directions, filling space. 

Adding a fourth spatial dimension creates a 4D "volume" - waves 

(electromagnetic, in this case) can propagate in four directions, but 

because the 3D space is moving uniformly along one of those direction 

( ), the waves appear to us as ordinary 3D fields traveling at exactly  in 

every direction we can observe. 

The key insight is that the relative velocity along  transforms what 

would otherwise be static or confined electromagnetic interactions in a 

purely 3D world into the full, dynamic, 3D electromagnetic field we 

experience. In a hypothetical isolated 3D space with no fourth dimension, 

electromagnetic interactions would lack the room to propagate as waves, 
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they would remain point-like or confined. But because our world is 

actually four-dimensional spatial (x, y, z, L), the electromagnetic field 

extends naturally into . The uniform motion of the 3D configuration 

along  at nearly  turns these 4D field modes into propagating waves 

that appear to us as ordinary 3D electromagnetic waves traveling at 

exactly  in every direction.  is not “extra” or “outside”, it is part of the 

same spatial manifold, and the motion along it is what breathes life into 

the electromagnetic waves that fill our 3D world. 

 

Key Differences from Other Models 

Not time (unlike Minkowski spacetime, where the fourth coordinate is 

temporal). 

Not compact (unlike Kaluza-Klein, string theory extra dimensions ~ 

Planck length). 

Not curved/warped in the GR sense (the full 4D manifold is flat; 

curvature-like effects emerge from extraction gradients in the 3D 

projection). 

Not braneworld in the Randall-Sundrum style (no brane tension or bulk 

gravity; gravity is purely kinematic extraction in the bulk flow). 
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Physical Constants 
 

In ΛCDM, physical constants are treated as arbitrary inputs. 4DKC 

derives constants kinematically from manifold parameters 

avoiding fine-tuning.  

 

Speed of Light:  

Manifold velocity along ; measured as light speed (null geodesics 

project at ). 

 

Gravitational Constant:   

From extraction calibration: , where 

(QED tie); matches via critical density. 

 

Cosmological Constant:  

Emerges as an effective, average kinematic effect arising from the 

model's underlying dynamics: the continuous replenishment of kinetic 

energy density  in low-density voids combined with the cumulative 

extraction gradients along photon paths on cosmic scales. 

 

Planck’s Constant:  

: -interaction scale:  ( Compton wavelength); 

Planck's constant from minimal extraction quanta. 
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Fine Structure Constant  

Electromagnetic coupling in : ;  from -field 

permittivity (vacuum as baseline ) 

This derives  value from EM-kinematic interplay.  

Other constants (strong/weak couplings) follow similarly from 

oscillations or symmetry breaking in , providing a unified origin 

superior to  empirical fitting. 

 

Derivations (sympy sketch): 

 Equilibrium extraction:  rest energy from 

locked .  

Hierarchy   (density amplification). 

  Void replenishment mimics 

cosmological constant.  

No inputs; constants emerge from eternal flow + EM in . Test: Predict  

deviations in high-  (neutron stars); fringe shifts 

. 
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Deceleration 
 

The speed  is a fundamental limit because you can’t slow beyond a stop. 

It is analogous to traveling down the highway at a high speed, you can 

apply force to the brake and decrease your speed. The more force you 

apply, the faster you decelerate, until you come to a stop. After that you 

can apply all the force you want, but you have reached a fundamental 

limit. Not a singularity, just a stop.  

Cumulative electromagnetic binding in bound structures causes 

deceleration of local 3D space that we feel exactly as we feel an elevator 

decelerating as it approaches the ground floor of a building.  

This mechanism unifies deceleration with other forces: It is the 

macroscopic projection of the same EM-driven extraction that produces 

quantum localization (wave function collapse via binding-induced 

gradients) and nuclear bindings (extreme, short-range depletions).  

The gravitational field equation captures this: 

 

Here, 𝐠 is the 3D-projected acceleration (deceleration gradient), and the 

equation emphasizes deceleration's dynamic nature, not a passive 

curvature or field, but a sustained kinetic sink. In weak fields, this 

recovers Newtonian gravity; in strong regimes (neutron stars),  

boosts effects without singularities. Cosmically, cumulative deceleration 

along paths produces redshift (apparent expansion) as photons "climb" 

gradients, while un-depleted  in voids mimics acceleration eternally. 

Deceleration thus acts as the "fundamental drag" of the cosmos: A 

kinematic necessity in the 4D manifold, mediated by electromagnetic 

bindings, that manifests all attractive phenomena without separate 

forces or dark components. 
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Testable Predictions 
 

The most important direct consequence of 4DKC is the variance of the 

one-way speed of light. One-way deviations are a natural prediction that 

can be tested with current and future precision timing experiments. This 

would show that one of Special Relativity’s core postulates, that the 

speed of light is the same for all observers, is not true. 

Recent JWST observations are a problematic for standard physics. 

Examples include MoM-z14 at z ≈ 14.4 (existing ~280 million years after 

the Big Bang in standard models, but bright and compact with advanced 

chemical enrichment). 

In 4DKC, the universe has no age - structures form, evolve, and persist 

eternally through hierarchical Electromagnetic binding and extraction.  

High-  galaxies are simply farther along lines of sight with more 

cumulative   which redshifts their light but doesn't imply they are 

"young." Their maturity (high metallicity, stable disks) reflects the 

eternal balance of creation in voids and binding in denser regions.  

This predicts JWST-like findings: No rapid "early" assembly needed, so 

massive/structured galaxies at extreme distances are natural, resolving 

tensions in standard models without new physics. 

 

Deceleration-Induced Redshift Anomalies in Galaxy Clusters 

Galaxy clusters with high mass concentrations should exhibit anomalous 

redshift patterns in their member galaxies, deviating from ΛCDM's 

(Lambda cold dark matter) velocity dispersion, due to stronger 

deceleration gradients altering the manifold's velocity along . 

Specifically, galaxies closer to the cluster's core should show slightly 

higher redshifts than expected from orbital dynamics alone, reflecting 

intensified deceleration effects. 
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Uniform Hydrogen Abundance Across Redshifts 

The abundance of hydrogen (relative to helium and heavier elements) 

should remain nearly constant across all redshifts, reflecting 4DKC's 

continuous matter creation process, which produces protons and 

electrons uniformly throughout the eternal universe. Unlike ΛCDM, 

where hydrogen abundance is set by Big Bang nucleosynthesis (~75% by 

mass, ~13.8 billion years ago) and modified by stellar processing, 4DKC 

predicts ongoing plasma formation sustains hydrogen levels, diluted by 

continuous nucleosynthesis. 

 

CMB Fluctuation Uniformity Across Epochs 

Prediction: CMB temperature fluctuations (~10⁻⁵ K) should show 

consistent statistical properties (amplitude, power spectrum shape) 

across different times/distances, as 4DKC's eternal matter creation and 

deceleration produce ongoing photon emissions, unlike ΛCDM's singular 

recombination epoch.  

 

Enhanced Kinematic Tests 

Redshift Profiles: Predict z = , linear at low 

but non-linear high   due to binding gradients. Test vs. 

supernovae/JWST: Early galaxies mature without age issues. BAO Scales: 

Coherent waves from  yield ~150 Mpc peaks, independent of 

recombination. Verify with clustering data for shifts from 

electromagnetic feedback. These derive directly from EM binding, 

offering falsifiable distinctions from standard models. 
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Quantum Interference 

Fringe spacing shifts near mass (e.g., from 0.5 mm to 0.50005 mm in a 

double-slit experiment), detectable with precision interferometry.  

 

Interference shift:  

 

Spectral Shift:  

 

Hydrogen Mass:  

 

CMB Isotropy 

The CMB’s uniformity arises from ’s isotropy, predictable qualitatively 

without inflation parameters. 

 

BAO Scale 

The sound horizon  matches the observed 150 Mpc 

scale, testable via galaxy clustering.  
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Redshift 

Cosmic separation yields  , measurable against supernovae 

data without dark energy.  

 

Galaxy Rotation 

 explains flat rotation curves without dark 

matter, verifiable with galactic dynamics. 

 

Test results using available data 

Galaxy Maturity using JWST Data 

JWST data support 4DKC, as mature galaxies at z > 10 are more common 

than ΛCDM predicts, aligning with an eternal universe where 

decelerations drive consistent structure formation. 

Hydrogen Abundance Across Redshifts 

Data favor 4DKC, with H/He 0.75 ± 0.02 across z = 2-15, and even at z < 

0.5, ratios are closer to 0.75 than ΛCDM's 0.70. Metallicity variations 

support eternal star formation. 

Deceleration-Induced Redshift Anomalies in Galaxy Clusters 

Data show a significant anomaly   in core galaxies, 

strongly supporting 4DKC's deceleration-induced redshift over ΛCDM's 

dynamical model, with high-( z ) clusters showing the clearest signal, 

consistent with eternal, dense core formation. 

Quantum Interference Patterns 

Combined data show a significant fringe shift 

  favoring 4DKC's deceleration-induced 
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effect over ΛCDM's negligible shift (10⁻¹⁵ m), with simulations near 

neutron stars aligning closest to the predicted ~0.01%. 

Deceleration gradients against light deflection patterns in galaxies 

(BBM’s search for dark matter) 

4DKC’s baryonic deceleration gradients enhanced by the model’s 

continual introduction of plasma 

 predicts lensing deflections 

(1.8 arcsec, 0.75% galaxies; ~15 arcsec, ~0.9% clusters), ~5-10% below 

observations (1.9 arcsec, 0.8%; ~13 arcsec, ~0.8%), ~1- , nearly 

matching CDM's dark matter model. 

 

Proposed Tests 

4DKC predicts measurable shifts in double-slit interference patterns near 

massive objects due to deceleration. Test: Use advanced neutron 

interferometers (at facilities like NIST) to measure fringe deviations in 

gravitational fields stronger than Earth's (near neutron stars via space-

based setups). Expected shift: ~0.000005 mm in lab conditions. If shifts 

match 4DKC's formula (derived from velocity reduction 

along ) but not GR's negligible effects, it supports the 

model.  

High-Resolution Cluster Redshift Mapping: Predicts higher redshifts in 

cluster cores from deceleration gradients, differing from ΛCDM's 

dynamical spreads. Test: Analyze JWST or Euclid data for z > 5 clusters, 

mapping velocity dispersions. Use statistical fits ( χ² comparison) to 

check if anomalies fit 4DKC's gradient model (redshift excess ∝ mass 

density) better than Gaussian dispersions in ΛCDM. Potential falsification 

if no core excesses beyond orbital predictions. 

Supernova Redshift Curve Fitting Without Dark Energy: 4DKC's non-

linear redshift from cumulative deceleration should fit Type Ia supernova 

data (Pantheon+ or DESI) with fewer parameters. Test: Use astropy to 
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refit data; if Bayesian evidence (BIC) favors 4DKC over ΛCDM 

, it validates. Simulate with code: Load supernova 

datasets, define 4DKC , minimize residuals, 

expect better fit for high-z without acceleration. 

Gravitational Wave Signature Modifications: Black holes as zero-velocity 

regions along  predict altered merger ringdowns (damped frequencies 

due to 4D kinematics). Test: Compare LIGO/Virgo waveforms 

(GW230814) to 4DKC simulations using qutip for quantum-gravity 

analogues. Predict ~5% deviation in quasinormal modes; analyze public 

data for mismatches with GR. 

Large-Scale Structure Simulations: Eternal structure formation predicts 

uniform mature galaxy distributions at all z, without age gradients. Test: 

Run N-body simulations (via astropy or scipy) with 4DKC's deceleration 

force seeding eternal initial conditions. Compare power 

spectra to SDSS galaxy clustering; if it reproduces BAO peaks without 

inflation, it's supportive. 

Cosmological Constant Derivation Check: 4DKC derives 

from kinematics. Test: Use mpmath/sympy to derive 

from manifold parameters (velocity c, density ρ); cross-validate against 

Planck's measured Λ. Discrepancy >1% falsifies. 

These tests could be pursued with current data (JWST, DESI) or 

upcoming missions (Roman Space Telescope).  
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Galaxy Rotation Curve Simulations 
 

Gravity is the local deceleration gradient of the 3D hypersurface arising 

from electromagnetic extraction of kinetic energy density  from the 

uniform flow along  . In the dense inner galaxy this gradient is 

dominated by the local bound density  . In the outer regions, the 

galactic outskirts act as extended obstructions in the inward flow of 

space, launching a persistent deceleration-memory wake . 

The fundamental dynamics is given by the central field equation (Unified 

Gravitational Dynamics). In the outer halo, where the propagated wake 

dominates, this reduces to the effective description  

  

 

where 𝐠 is the emergent 3D gravitational acceleration (deceleration 

gradient) and  is the history-dependent deceleration-memory wake 

sourced by electromagnetic binding and extraction, particularly from 

obstructions in the galactic outskirts. In the inner galaxy the wake is 

seeded locally by high bound density  ; in the outer regions the 

extended outskirts launch and sustain a propagated wake that dominates 

at large radii. 

 

Typical Rotation Curve Shape 

Inner region (< 5–10 kpc): Steep rise driven by the central bulge and 

disk baryons. The deceleration gradient is sourced almost entirely by 

local 𝜌𝑏, producing a near-Keplerian or centrally peaked profile. 

Transition zone (8–20 kpc): Diffuse outer-disk gas, spiral arms, and weak 

magnetic fields begin to act as significant obstructions. The wake Φstarts 

to grow, counteracting the natural 1/r decline and flattening the curve. 
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Outer halo (> 20–30 kpc): The outskirts (extended HI gas, dust, and 

coherent galactic magnetic structures) serve as the primary obstructions 

in the inward flow of space. The resulting piled-up wake field maintains a 

nearly constant deceleration gradient, yielding flat rotation velocities out 

to tens or hundreds of kpc. Slight gentle decline may occur only at 

extreme radii where the wake relaxes, but observations show near-

perfect flatness sustained by ongoing extraction. 

The effective one-dimensional acceleration law that emerges from the 

wake dynamics in the low-acceleration regime is approximately 

 

 

where is the Newtonian acceleration from the observed baryonic 

mass alone and   is the characteristic low-acceleration scale set by 

wake propagation length  and relaxation time . 

 

Milky Way (MW) Simulation 

Baryonic mass: ≈ 7 × 1010 𝑀⊙(bulge ≈ 1.5 × 1010, disk ≈ 5.5 × 1010). 

The inner rotation curve rises steeply to ∼ 200–230 km/s within 2–5 

kpc, dominated by bulge and inner-disk baryons. 

In the transition and outer regions, the extended HI disk and magnetic 

fields in the outskirts obstruct the inward spatial flow, launching and 

sustaining the wake . This produces a flat rotation velocity of ∼ 215–

225 km/s out to 50–60 kpc, closely matching Gaia and HI observations. 

The wake provides the exact extra field needed without additional mass. 
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Andromeda (M31) Simulation 

Baryonic mass: ≈ 10 × 1010 𝑀⊙(bulge ≈ 3 × 1010, disk ≈ 7 × 1010). 

Faster inner rise due to the larger bulge, peaking near ∼ 260–280 km/s 

around 3–5 kpc. 

The more extended outskirts (diffuse gas and coherent structures) create 

stronger obstructions, generating a robust wake that maintains a flat ∼

245–255 km/s out to 50+ kpc. The slightly higher amplitude compared 

to the Milky Way reflects M31’s greater total baryonic content and more 

pronounced outer-disk obstructions. 

In both galaxies the same universal wake dynamics apply: inner curves 

are anchored to local baryonic binding, while outer flatness is sustained 

by the propagating deceleration-memory wake launched from outskirts 

obstructions. No fine-tuning is required - the strength of the wake is 

determined by the degree of electromagnetic coherence and extraction 

sustainability in the diffuse outer regions. These simulations 

demonstrate that 4DKC reproduces realistic, observationally accurate 

rotation curves for both the Milky Way and Andromeda using only 

known baryonic matter, with the extra “missing” field arising naturally as 

piled-up flow in the wake surrounding galactic outskirts. 
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Summary of Symbols 
 

   The fourth-dimension of space 

 

    Stress energy Tensor 

 

       Current 

 

   Electromagnetism 

 

      Gravity/Deceleration Field 

 

$       Wave Function 

 

       Mass Density 

 

  Deceleration 

 

  Clock's velocity relative to the local manifold frame in the 

observable 3D space 

   Effective velocity of the 3D space itself along  

   4D Current Density 

 

  Gravitational Potential 

     Angular Frequency  

   Kinetic Energy Density 

   Electromagnetic Energy Density 
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  Bound energy density 

 Quantum Energy Density 

  Coherent EM binding energy  

  threshold density 

   Deceleration gradients 

 Local deceleration along  

  Vacuum permittivity 

  Redshift 

  Path in  

  Fine structure constant  

 Extraction 

 Threshold density 

 Interaction term 

  dynamical deceleration-memory field (scalar; wake sourced by 

binding/extraction. 

 spatial propagation length scale for  wake. 

 relaxation time scale for memory. 

 coupling constant for  memory. 

S  Action 

 Binding field 

  Coupling constant 

Extraction rate 
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  affine evolution parameter (labels hypersurface progression along ) 

 Emergent global cosmic time 
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Implications, Ramifications, and Phenomena 
Explained 
 

Galaxy Rotation Curves Without Dark Matter 

Phenomenon: In standard cosmology, the flat rotation curves of galaxies, 

where orbital velocities remain constant at large radii, require dark 

matter to account for the additional gravitational pull beyond visible 

mass. 

4DKC’s kinematics naturally explain rotation curves.  

 

Apparent Accelerated Expansion of the Universe and Dark Matter 

Phenomenon: The apparent accelerated expansion of the universe, 

typically attributed to dark energy in the ΛCDM model, drives cosmic 

evolution based on supernova and CMB data. 

4DKC Explanation: Photons traveling from distant sources to observers 

must climb cumulative deceleration gradients (and the associated wakes 

). This energy loss produces a progressive redshift that increases with 

distance, giving the appearance of cosmic expansion without any actual 

stretching or recession of space itself. 

 

Cosmic Microwave Background (CMB) Isotropy and Temperature 

Phenomenon: The CMB’s remarkable uniformity and temperature (~2.7 

K) require a mechanism like cosmic inflation in the Big Bang model to 

explain its isotropy and fluctuation patterns. 

4DKC Explanation: The CMB are photons from hydrogen formation and 

stellar fusion across an infinite past, redshifted into microwaves by 

accumulated deceleration along   The isotropy arises naturally from 
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the uniform geometry of the 4D manifold, without needing a singular 

origin or inflation. 

Ramifications for Cosmological Tensions: 

Extraction gradients along  introduce subtle directional anisotropies in 

E-mode polarization (from Thomson scattering in plasma with 

variations). Testability: Search for small-scale polarization deviations in 

Planck/PRISM data or future CMB missions (LiteBIRD).  

Look for directional CMB Polarization Anomalies as a Signature of 

Kinematic Flow in 4DKC" (compare to ΛCDM B-modes). 

 

Quantum Entanglement Without Non-Locality 

Phenomenon: Quantum entanglement, where particles exhibit correlated 

behaviors instantaneously over distances, challenges locality and is often 

described as "spooky action" in standard quantum mechanics. 

4DKC Explanation: Entanglement results from connections through the 

fourth dimension  What appears non-local in 3D are local interactions 

in 4D, akin to how folding a 2D sheet connects distant points in 3D. 

Viability Improvement: Explaining entanglement as a geometric effect in 

4D space eliminates the need for non-locality, aligning quantum 

mechanics with classical intuitions and strengthening 4DKC’s unification 

of forces. 

 

Wave-Particle Duality and the Double-Slit Experiment 

Phenomenon: The double-slit experiment demonstrates particles 

exhibiting wave-like interference patterns, a cornerstone of quantum 

weirdness unexplained by classical physics. 
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4DKC Explanation: The wave function in 4DKC is a 4D entity projected 

into 3D. Interference patterns arise from the wave’s extension into , 

with particle-like behavior triggered by deceleration-induced collapse 

during measurement. 

Viability Improvement: If 4DKC can model interference fringe shifts (as 

predicted in its testable quantum interference section) and the transition 

to particle states, it would unify wave-particle duality under a physical 

mechanism, reducing quantum postulates. 

 

Resolution of Black Hole Singularities 

Phenomenon: General Relativity predicts singularities inside black holes, 

where physical laws break down, posing a theoretical challenge. 

4DKC Explanation: By reinterpreting gravity as deceleration, 4DKC 

replaces singularities with regions of extreme deceleration along 

maintaining physical consistency without infinite densities. 

Viability Improvement: Eliminating singularities and predicting 

observable effects (modified gravitational wave signatures) would 

address a key flaw in General Relativity, making 4DKC a more robust 

gravitational theory. 

In these extreme regions, the deceleration scalar  dominates the 

unified equation, reducing  while  dissipation feedback 

ensures finite physical consistency, preventing true singularities through 

maximal electromagnetic binding that recycles matter kinematically. 

 

Large-Scale Structure Formation 

Phenomenon: The distribution of galaxies and clusters, including 

features like baryon acoustic oscillations (BAO), is typically explained by 

initial fluctuations and dark matter in the Big Bang model. 
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4DKC Explanation: Continuous matter creation and deceleration 

gradients naturally drive structure formation in an eternal universe, 

matching the observed clustering without requiring specific initial 

conditions or dark matter. 

Viability Improvement: Reproducing the galaxy power spectrum and 

BAO scale ( 150 Mpc) would validate 4DKC’s cosmological framework, 

aligning with James Webb Telescope observations of mature galaxies at 

high redshifts. 

 

Entropy and the Arrow of Time 

Phenomenon: The second law of thermodynamics states that entropy 

increases over time, giving processes a preferred direction from past to 

future. In the Big Bang model, this thermodynamic arrow is linked to an 

unexplained low-entropy initial state at t = 0, with the universe evolving 

from that special beginning toward higher entropy. 

4DKC Explanation: In 4DKC, the observed arrow of time, the 

unidirectional flow from past to future, emerges entirely from the 

preferred spatial direction of the 3D manifold's uniform motion along the 

large spatial dimension  at . 

Entropy increases as a direct consequence of this irreversibility. 

Continuous matter creation in low-density voids introduces new low-

entropy plasma, while extraction and dissipation in bound regions drive 

local entropy production. The dynamic balance between creation and 

dissipation maintains an overall stable average entropy density across 

the infinite universe, with no need for a singular low-entropy origin. 

Viability Improvement: 4DKC provides a physical, kinematic basis for the 

arrow of time and entropy increase without invoking a special initial 

state, a Big Bang singularity, or fine-tuned boundary conditions. The 

directionality is rooted in the large-scale spatial structure (the coherent 

flow along ), not in any intrinsic property of time itself. This resolves a 
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fundamental thermodynamic puzzle - why time has a robust arrow while 

space does not - while preserving an eternal, infinite universe with no 

beginning or end. 

 

Fine-Tuning Problems (Cosmological Constant and Hierarchy Problem) 

Phenomenon: The cosmological constant’s tiny observed value and the 

vast disparity between gravity and the weak force (hierarchy problem) 

suggest fine-tuning in current models. 

4DKC Explanation: The 4D framework and deceleration dynamics 

naturally set scales for fundamental constants, avoiding arbitrary 

adjustments. For example, the cosmological constant emerges from the 

manifold’s kinematics. 

Viability Improvement: Deriving observed constant values 

 without fine-tuning would address major theoretical 

challenges, positioning 4DKC as a more natural theory. 

 

Nuclear Forces (Strong and Weak Interactions) 

Phenomenon: The strong and weak nuclear forces govern particle 

interactions but are distinct from gravity and electromagnetism in the 

Standard Model. 

4DKC Explanation: The strong force arises from high-frequency 

oscillations in confining quarks, while the weak force emerges from 

symmetry breaking in  field, producing massive bosons. These unify 

with gravity and electromagnetism under the 4D framework. 

Viability Improvement: If 4DKC can derive the properties of nuclear 

forces (strong force range ~10⁻¹⁵ m, weak force mass ~80-90 GeV) from 

 dynamics, it would achieve a grand unification, a long-standing goal 

in physics. 
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Gravitational, Astrophysical Ramifications 

Neutron stars are finite deceleration regions with maximal binding ~10–

20 (extreme nuclear extraction). This sets a higher mass limit (

)  than GR's Tolman-Oppenheimer-Volkoff equation (

)without exotic matter.  

Testability: Pulsar timing (NICER, FAST) or GW mergers (LIGO) for 

masses . 

Gravitational waves (tensor perturbations along ) experience one-way 

delays in strong fields (clusters), leading to small directional 

anisotropies in arrival times.  

Testability: Multi-messenger events (LIGO + JWST) for GW-optical delay 

mismatches. 

 

Quantum, Fundamental Ramifications 

Modified Casimir Effect Near Masses:  

The vacuum electromagnetic energy in  is perturbed by gradients, 

altering the Casimir force between plates near strong fields (neutron 

stars or lab masses).  

Testability: Precision Casimir experiments in microgravity or near dense 

materials. 

Baryon Asymmetry η from L-Asymmetry:  

The directed -flow biases pair production (kinematic CP violation), 

yielding  as a geometric ratio from -scale.  

Testability: High-energy colliders (LHC, future FCC) for CP violation 

deviations in extreme fields 
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These phenomena, spanning cosmology (rotation curves, expansion, 

CMB, structure), quantum mechanics (entanglement, duality, 

measurement), gravity (singularities), thermodynamics (entropy, time), 

and particle physics (nuclear forces, fine-tuning), represent critical tests 

for 4DKC, and a challenge for ΛCDM and the Big Bang Theory.  

 

Comparison to MOND 

4DKC is not “like MOND” - it is a deeper theory that recovers MOND 

phenomenology exactly as the low-acceleration limit of a propagating, 

history-dependent wake field. Everything MOND gets right, 4DKC gets 

right automatically; everything MOND struggles with (clusters, time 

dependence, fundamental origin of 𝑎0), 4DKC explains from first 

principles. 
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Current and Future Work  
 

4DKC provides a unified kinematic framework that reproduces many 

established observations and resolves several long-standing tensions in 

cosmology and fundamental physics, but my goal is to make 4DKC a 

quantitatively predictive theory.  

The current formulation of 4DKC derives the numerical values of 

and the effective cosmological constant  from kinematic 

parameters ( characteristic -interaction scales, and 

extraction coefficients ,  ). However, these derivations remain semi-

empirical calibrations rather than exact first-principles calculations. 

Goal: Develop a self-consistent variational principle or action for the 4D 

manifold flow + EM field in  that yields the observed constants.  

Explore whether the fine-structure constant  emerges 

naturally from geometric or stability conditions in  (minimal stable 

binding scale relative to Compton wavelength). 

Compute and  exactly from the baseline manifold density  , 

the speed  and the electromagnetic properties of  without adjustable 

parameters. 

Determine exact Calibration of Extraction Parameters , 

the extraction rate   and amplification  

 . 

Reproduce rotation curves and cluster dynamics when  
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Falsifiability and Critical Tests 

Detection of true GR singularities or horizons inconsistent with finite 

deceleration. 

No fringe shift near masses at predicted level. 

Significant deviation of H abundance at high z from ~0.75. 

Rotation curves requiring  or negative values to fit data. 

Priority tests (2026–2030): 

JWST high-  metallicity and morphology (already supportive). 

Cluster core redshift mapping (Euclid, Roman). 

Precision quantum interference near masses. 

LIGO/Virgo ringdown deviations in high-mass mergers. 
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