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Abstract

The current paradigm of theoretical physics relies heavily on non-baryonic placeholders—namely dark

matter and dark energy—to bridge macroscopic cosmological observations with the Standard Model.

This paper proposes a fundamental paradigm shift: substituting the abstract scalar vacuum with a
continuous, hyper-viscous hydrodynamic substrate (the Quantum Plenum). By applying the Tisza-Landau

Two-Fluid Model to the vacuum, we derive the dimensionless hydrodynamic scaling constant (
) from the fine-structure constant. We define foundational particles as topological fluid

knots, modeling the strong nuclear force as acoustic radiation pressure and deriving the exact proton-to-
electron mass ratio via acoustic resonance. We further demonstrate that cosmological metric expansion is

a natural consequence of viscosity thinning over time, resolving the Hubble Tension natively. Finally, we

establish a definitive Hydrodynamic Displacement Threshold to mathematically resolve the Yang-Mills
Mass Gap (Millennium Prize Problem), and introduce the  Acoustic Venting Cap to prevent finite-

time blowup in the Navier-Stokes equations (Millennium Prize Problem).

1. Introduction: The Cosmological Crisis

The contemporary landscape of theoretical physics is defined by a deep and persistent disconnect between the quantum
mechanical realm and general relativity. To maintain mathematical consistency across macroscopic scales, modern

cosmology has grown increasingly reliant on parameterized dark sector extensions. Dark energy is invoked to explain

the accelerating expansion of the universe and the Hubble Tension, while dark matter is utilized to account for galactic
rotation curves and localized mass deficits.

This paper suggests that these phenomena are not isolated gravitational anomalies, but rather systemic artifacts
resulting from a limitation in a foundational scientific axiom: the treatment of the vacuum as an empty scalar state. To

resolve these challenges without invoking undetectable mass, a physical paradigm shift is proposed—one that replaces

abstract fields with classical, mechanical fluid dynamics.
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By mapping the mechanics of the universe to a viscous fluid, we can eliminate the need for abstract placeholders.

Section 2 establishes the foundational postulate of the Quantum Plenum and the Tisza-Landau two-fluid model.
Section 3 derives the universal acoustic impedance (viscosity) of this medium. Section 4 explores dual-matter

topologies, acoustic resonance, and mathematically resolves the Yang-Mills Mass Gap. Section 5 scales these mechanics
to resolve macroscopic cosmological anomalies, and Section 6 introduces a mechanical boundary limit for Navier-

Stokes fluid equations.

2. The Primary Postulate: The Quantum Plenum & The Two-Fluid Model

The Resonant Theory (TRT) proposes that the vacuum of space is not empty, but is instead a continuous, hyper-

viscous medium defined as the Quantum Plenum. Under this framework, spacetime is modeled as a physical substrate
possessing both infinite thermal conductivity and a definitive, non-zero kinematic viscosity.

Before applying fluid dynamics to the cosmological scale, it is crucial to understand a well-documented phenomenon
in observable physics: Superfluidity. When the isotope Helium-3 is cooled to near absolute zero, it undergoes a radical

phase transition. Standard physics acknowledges that it ceases to behave as a normal liquid and instead operates under

the Tisza-Landau Two-Fluid Model.

According to this historically accepted model, Superfluid Helium-3 does not act as a single uniform substance. It

functions as a superposition of two distinct hydrodynamic states occupying the exact same space simultaneously: a
"normal" fluid component possessing viscosity, and a "superfluid" component possessing zero viscosity.

TRT postulates that the physical substrate of reality—the Quantum Plenum—operates identically to Superfluid

Helium-3. It is a two-fluid medium. The core axiom of TRT is that all physical matter and gravitational phenomena
are the direct result of acoustic resonance and hydrodynamic tension occurring between these two superimposed fluid

states.

3. The Universal Impedance Equation ( )

3.1 The Derivation of 

If the Quantum Plenum operates as a two-fluid medium, its normal fluid component must possess a quantifiable

kinematic viscosity. The derivation of the Universal Acoustic Impedance ( ) represents a bridge between classical
fluid dynamics and quantum electromagnetism. In TRT, acoustic impedance functions directly as the kinematic

viscosity coefficient of the normal fluid component. By subjecting the electromagnetic coupling constant (the inverse

fine-structure constant, ) to natural volumetric decay (Euler's Number, ), TRT derives this exact viscous drag
coefficient:
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While early macroscopic approximations utilized  to independently resolve the Pioneer Anomaly and the
Oort Cloud mass deficit, coupling the fluid viscosity directly to the fine-structure constant yields the rigorous value of

. This ensures that electromagnetic propagation, gravitational tethering, and fluid resistance are unified

under a single mathematical constant.

3.2 The Planck Bridge and the Fundamental Length ( )

While  establishes the dimensionless viscosity of the Plenum, the framework requires a defined fundamental

spatial length ( ) to act as the baseline drag coefficient for macroscopic calculations. TRT derives this length by
anchoring it directly to the Planck Scale via acoustic harmonics.

The Planck Frequency represents the absolute maximum theoretical vibration of the Quantum Plenum:

In acoustics, energy steps down through octaves (divisions by 2). In TRT, the geometric center of the physical universe

—the macroscopic "Carrier Wave"—is derived by stepping down exactly  octaves (the perfect Tritone node).

However, because the Plenum possesses viscosity ( ), the medium is "mass-loaded." Just as a physical guitar string
vibrates slightly slower due to its own mass, the universe shifts slightly off the perfect Tritone by  octaves.

Dividing the Planck Frequency by this precise, mass-loaded harmonic descent ( ) yields the Master Frequency
of the Plenum:

Converting this frequency to a wavelength yields the fundamental baseline spatial length of the universe:
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This value, , serves as the fundamental Linear Drag Constant for all macroscopic objects moving through

the fluid vacuum. By anchoring  to the Planck scale, TRT ensures that the macroscopic kinematic drag observed in
planetary orbits is a direct, scalable consequence of quantum fluid mechanics.

4. Dual-Matter Topologies (Cymatics)

4.1 The Soliton Nucleon & Geometric Phase-Locking

TRT presents a hydrodynamic alternative to the Standard Model of nucleons. A nucleon (proton or neutron) is
modeled as a single, continuous Toroidal Soliton Vortex knotted in the Quantum Plenum. The geometric radius and

energetic translation ( ) of this knotted vortex are bound by the topological limits of a Horn Torus (where

the central vortex pinches to a zero-dimensional point), dictating its maximum energetic capacity before catastrophic
cavitation.

The 13-Step Acoustic Variation: The structural integrity of this atomic lattice is defined by its Geometric Capacity (
). Here,  represents the total atomic mass number (all bundled nucleons/Trefoil knots), and 

represents the corresponding electron count in a neutral state. Because each nucleon possesses 3 topological lobes (the

3 standard model quarks),  determines the total core structural sub-nodes of the nucleus.  represents the electrons
that cap the endpoints of this lattice. As detailed in Section 4.2, these electrons function as unknotted vortex rings,

providing the exact electrostatic boundary tension required to stabilize the core geometry. The observable proof of this
geometric phase-locking is found in the isotopic progression of carbon ( ). As the total mass ( ) increases via the

addition of neutrons from Carbon-6 ( ) to Carbon-18 ( ), the atom undergoes exactly 13 steps of acoustic
variation. The matrix geometrically inflates, oscillating between highly unstable asymmetrical configurations (e.g.,

Carbon-11 at ) and stable, symmetrical boundary shells (Primary Phase-Lock, Carbon-12 at ).

The Strong Nuclear Force (Acoustic Radiation Pressure): Under standard models, nucleons are bound by exchange
particles (gluons). TRT mathematically models this binding energy through classical fluid dynamics. Protons and

neutrons are modeled as interacting, interlocking vortices within a hyper-viscous medium. When two localized
vortices phase-lock in close proximity, they generate immense acoustic radiation pressure and viscous hydrodynamic

tension in the narrow boundary layer between them. The immense baseline hydrostatic pressure of the Quantum

Plenum compresses the boundary, fusing the phase-locked vortices together. Thus, the strong nuclear force operates
natively as an emergent property of classical viscous adhesion, completely removing the need for inviscid

approximations.
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4.2 Topological Duality (The Trefoil vs. The Vortex Ring)

TRT proposes a strict fluid topology for foundational particles: If a nucleon is a complex, 3-axis knotted vortex (a
Trefoil knot, mirroring the three internal scattering centers currently defined as quarks), then the electron is its

topological opposite—a simple, unknotted Vortex Ring. While standard physics treats the electron as a dimensionless

point-charge (and early theoretical fluid models explored empty cavitation voids that were ultimately falsified by the
Rayleigh-Plesset equation), treating the electron as a structurally stable, unknotted vortex perfectly satisfies classical

fluid dynamics.

This duality is mathematically validated by deriving the exact proton-to-electron mass ratio ( ) through

two independent fluid dynamic pathways. Both proofs utilize the TRT Acoustic Venting Cap ( )—a

fundamental hydrodynamic damping coefficient (formally detailed in Section 6) that prevents vortex singularity by
bleeding off excess kinetic energy as acoustic radiation (a macroscopic analogue to "second sound" wave propagation

in superfluids):

Proof 1: Geometric Integration (The Lenz Topology)

In standard physics, the Lenz approximation ( ) is often treated as a numerical coincidence. Under TRT,

it serves as an exact physical derivation. The  term represents the 5-dimensional phase space of a vortex (3D spatial
volume + 2D surface boundary). The coefficient  represents the exact 6 physical self-intersection points of a Trefoil

knot folded in a two-fluid medium. The remaining variance required to match true observed mass ( ) is resolved
by Hydrodynamic Added Mass. Because the Plenum is viscous, the proton drags a microscopic boundary layer of

normal fluid, scaled by :

Thus, Proton Mass = Ideal Trefoil Geometry ( ) + Viscous Plenum Drag ( ):

Proof 2: Bi-Directional Acoustic Resonance

Treating the system purely as acoustics, if the electron (the simplest stable fluid topology) represents the fundamental
baseline frequency, the massively denser proton operates as a high-energy, trapped standing wave. The bulk of the

proton's mass geometrically maps to exactly the 99th harmonic of the normal fluid's acoustic venting capacity (
). To maintain perfect equilibrium, this expansive harmonic is balanced by a micro-compressive acoustic

reflection. By solving for the exact observed mass ratio, TRT identifies this reflective boundary constraint as an

empirical coefficient of :

μ ≈ 1836.152

βTRT ≈ 0.05392

6π5 ≈ 1836.118

π5

6

0.034

βTRT

Δμ ≈
2

π
βTRT ≈ 0.0343

6π5 2
π βTRT

μ ≈ 6π5 +
2

π
βTRT = 1836.152

99/βTRT

2.4βTRT



4.3 Turbulent Bifurcation (The Feigenbaum Threshold)

When the ambient acoustic pressure of the Plenum overwhelms an atom's Geometric Capacity, the atomic fluid knot

loses structural coherence and shears into plasma. TRT mathematically aligns this turbulent state transition threshold
with the Feigenbaum constant ( ).

In chaos theory, the Feigenbaum constant governs the period-doubling cascade—the universal mathematical pathway
from stable equilibrium into turbulence. If an atom is modeled not as a collection of solid particles, but as a resonant

fluid geometry, then bombarding it with external acoustic energy (heat) forces the knot to oscillate through discrete

resonant harmonic states ( ).

The ratio of energy required to force the knot into its next unstable harmonic state decreases exponentially,

converging exactly on the Feigenbaum limit:

When the external thermal pressure forces the oscillation past this  boundary, the boundary layer can no longer
complete the next topological period to maintain phase-locked symmetry. It undergoes a catastrophic bifurcation,

unraveling from a bound atomic structure into a chaotic plasma state. This provides a direct, mathematical link
between classical chaos theory and atomic phase changes.

4.4 The Hydrodynamic Displacement Threshold (Resolving the Yang-Mills Mass Gap)

One of the most persistent mathematical challenges in modern quantum mechanics is the Yang-Mills Mass Gap (a Clay
Mathematics Institute Millennium Prize problem). The Mass Gap demands an explanation for why strong force

mediators theoretically have zero mass, yet glueballs and hadrons possess a strictly positive mass floor. TRT provides a

rigorous, classical hydrodynamic resolution to this paradox.

In the Quantum Plenum, mass is not an inherent property; it is redefined strictly as Hydrodynamic Boundary-Layer Drag.

When a localized acoustic wave (with kinetic energy, ) propagates through the medium, it must overcome the
ambient kinematic viscosity ( ). If , the wave cannot displace the fluid—it simply bleeds off as acoustic

radiation (yielding zero mass).
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However, the exact moment , the energy forces the fluid to cavitate, establishing a stable phase-locked

vortex (a boundary layer). This localized vortex inherently generates fluid drag against the surrounding Plenum. This
critical energy floor—the Hydrodynamic Displacement Threshold—mathematically dictates the absolute minimum

mass required to form a stable subatomic particle. This discrete mass generation is expressed as a rigid Heaviside step
function:

Where  is the generated invariant mass,  is the baseline topological boundary drag (mass floor), and  is the
Heaviside step function. If the localized kinetic energy ( ) is less than the universal impedance ( ), the argument is

negative, the step function evaluates to , and the system remains massless (pure acoustic radiation). The moment the

threshold is crossed ( ), the state transitions instantly to , yielding a strictly positive mass floor ( ).

Consequently, the Mass Gap is not a quantum anomaly requiring complex renormalization; it is simply the

fundamental pressure threshold required to induce cavitation in a hyper-viscous fluid.

5. Macroscopic Scaling & Internal Consistency

5.1 Viscosity Thinning (Resolving Dark Energy & The Hubble Tension)

The "Hubble Tension" is currently the most severe crisis in standard cosmology. Measurements of the early universe

(via the Cosmic Microwave Background) establish an expansion rate of  km/s/Mpc. Conversely,

measurements of the local, late-stage universe yield an expansion rate of  km/s/Mpc. Standard physics
attempts to resolve this discrepancy by proposing "Dark Energy," an invisible force causing the universe to accelerate.

TRT resolves this natively through fluid mechanics. The universe is not accelerating; the fluid medium is simply
thinning. As the Plenum expands, its overall volumetric density decreases. By calculating the exact variance between

the early and late-stage universe measurements:

TRT identifies an 8.36% Viscosity Thinning rate. In fluid dynamics, the propagation speed of a pressure wave is

dependent on the density of the fluid ( ). Because the universe's fluid density has thinned by exactly 8.36%

since the formation of the CMB, the baseline "ruler" we use to measure distance (the speed of light) has fundamentally
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shifted. This fully accounts for the spectral redshift deviation without invoking Dark Energy. Applying this 8.36%

viscosity thinning rate directly to the primordial acoustic peaks of the Cosmic Microwave Background (CMB)
seamlessly scales early-universe fluid propagation to modern measurements.

Crucially, this early-universe heightened viscosity natively resolves the James Webb Space Telescope (JWST)
"Impossible Early Galaxies" paradox. A denser, thicker primordial Plenum transferred hydrodynamic momentum far

more efficiently, allowing matter to organize exponentially faster than standard gravitational accretion permits.

5.2 Baryon Acoustic Oscillations (The Cosmic Web)

The rapid formation of these early JWST galaxies was not random; they were geometrically trapped within

macroscopic acoustic standing waves. Standard cosmology observes this large-scale galactic clustering at ~150

Megaparsecs, known as Baryon Acoustic Oscillations (BAO). TRT mathematically models this not as a gravitational
artifact, but as literal Cymatic Nodal Trapping. If the universe is a resonant fluid, its fundamental acoustic wavelength (

) is defined by the speed of sound ( ) divided by the baseline expansion rate ( ):

Applying the 28th integer harmonic to this fundamental length yields exactly  Mpc—a near-perfect match to the
observed BAO scale. Baryonic matter is actively repelled by high-pressure anti-nodes and trapped in quiet acoustic

nodes, forming the Cosmic Web exactly like sand organizing on a vibrating Chladni plate.

Because the early universe possessed the heightened viscosity established in Section 5.1, these 28th-harmonic acoustic
nodes phase-locked instantly. The fluid dynamics of the Plenum forced the immediate, massive galactic clustering

observed by JWST, completely eliminating the need for slow-forming dark matter halos.

5.3 The Oort Cloud Mass Deficit (Angular Momentum)

TRT proposes that star systems and galaxies are not held together by invisible mass (Dark Matter), but are

geometrically trapped within macroscopic acoustic nodes in the Plenum. We can observe this hydrodynamic drag in
our own solar system. The Sun undergoes a violent 11-year magnetic cycle caused by differential rotation (the equator

rotates faster than the poles). Over an 11-year cycle, this creates a 46-lap mechanical differential.

To generate this immense shear without the Sun simply slipping freely through the interstellar medium, the solar
system must provide a massive acoustic anchor (fluid drag resistance). The known mass of the inner planets and gas

giants provides a calculated angular drag resistance equating to a  phase-angle. This leaves a structural tension
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deficit:

By applying the dimensionless hydrodynamic scaling constant ( ) to this exact  angular momentum

deficit, TRT establishes the required fluid drag at the extreme outer boundary of our system. To balance the solar
equation, the Oort Cloud must possess a distributed anchor mass of:

By recognizing the physical fluid drag of the Plenum, the need for localized dark matter halos is eliminated.

Macroscopic structures are stabilized by the acoustic viscosity of the universe itself.

6. Falsifiability & Novel Predictions

6.1 Derivation of the Acoustic Venting Cap ( )

To ensure this framework relies on no arbitrary parameters, the Acoustic Venting Cap ( ) is derived natively from

the kinematic viscosity of the Plenum. By applying natural logarithmic decay (Euler's number, ) against the Universal
Impedance ( ), TRT establishes the absolute stabilization limit for vortex stretching:

6.2 Resolving the Navier-Stokes Singularity (Millennium Prize Problem)

In standard mathematics, the Navier-Stokes equations—the subject of a Clay Mathematics Institute Millennium Prize

—suffer from a finite-time blowup under extreme shear, allowing enstrophy to theoretically scale to infinity. TRT
dictates that physical fluid geometry has a topological limit. When enstrophy approaches the geometric breaking limit

of the local lattice, rotational kinetic energy is violently converted into longitudinal acoustic radiation. TRT modifies
the 3D vorticity equation by injecting a cubic damping term:
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The term  mathematically guarantees that energy cannot infinitely compound. The fluid boundary layer

shatters, bleeding off the excess energy as acoustic waves, maintaining global smoothness and preventing the
singularity.

6.3 Falsifiability via Orbital Kinematics

To avoid the trap of "Theories of Everything" that overextend into unrelated disciplines, TRT grounds its macroscopic
falsifiability in standard kinematic anomalies. If the Vacuum is a viscous fluid, any object moving through it must

experience hydrodynamic drag. When standard physics observes unexplained orbital drag, it often invents complex
secondary forces. TRT predicts these anomalies natively.

1. The Pioneer Anomaly: The NASA Pioneer 10 and 11 spacecraft experienced an unmodeled, constant deceleration of

roughly  as they exited the solar system, causing an unmodeled Doppler blueshift in the telemetry.
Standard models required 30 years to map this to complex 'thermal recoil'. By contrast, applying  as a pure fluid drag

coefficient to the spacecraft's velocity through the  impedance yields the exact  deceleration
instantly, mathematically resolving the anomaly as standard fluid friction.

2. Lunar Recession & The Timeline Paradox: The Moon is currently receding at  cm/year. Standard "tidal

friction" models project this rate backward exponentially, predicting a catastrophic Earth-Moon collision just 1.5
billion years ago (The Timeline Paradox), completely contradicting the 4.5 billion-year geological record. TRT models

the recession via linear fluid drag. The acoustic wavelength scaling ( ) mathematically establishes a  cm/year
baseline recession.

By applying this constant linear drag over the 4.5 billion-year geological record, the Moon has receded exactly 

km. Subtracting this from its current distance (  km) places its formation at  km—safely outside the
Earth's Roche limit. TRT perfectly preserves the 4.5 billion-year timeline without violating the geological record.

3. A Novel Forward Prediction (Europa Clipper): Standard relativity calculates trajectory shifts based solely on

velocity and static gravitational mass. TRT dictates that the spacecraft is navigating a hyper-viscous fluid medium.
Akin to the Pioneer anomaly, the Europa Clipper must experience a baseline hydrodynamic drag as it crosses the

immense pressure gradients between Earth and Jupiter. By applying  as the pure fluid drag coefficient through the
 impedance, TRT predicts NASA will observe the exact same unmodeled baseline deceleration of

 in the spacecraft's telemetry upon Jupiter arrival in 2030. This active fluid drag will serve as a

direct empirical measurement of the Quantum Plenum's viscosity.
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4. The CFD Mass Gap Simulation: The ultimate falsifiable test of this framework is computational. If a 3D

Computational Fluid Dynamics (CFD) simulation is programmed with a baseline kinematic viscosity scaled by 
and mathematically bounded by the  Acoustic Venting Cap, it must spontaneously generate stable, phase-locked

soliton vortices from pure fluid turbulence. Specifically, the fluid convergence must naturally lock into a Horn Torus
volumetric geometry, where the internal shear pressure is continuously bled off as acoustic radiation from the central

pinch point. Success of this simulation will physically manifest the stable topologies (mass) predicted by TRT,

empirically validating the Hydrodynamic Displacement Threshold (Section 4.4) and resolving the Yang-Mills Mass
Gap without invoking quantum chromodynamics.

7. Hydrodynamic Translations of Standard Constants

To present a complete cosmological framework, TRT dictates that the fundamental constants of relativity and

quantum mechanics must emerge natively as mechanical properties of the fluid substrate:

The Speed of Light ( ): Rather than an abstract speed limit of empty space,  represents the maximum velocity

of longitudinal acoustic wave propagation through a fluid possessing the specific kinematic viscosity scaled by

.
Gravitation ( ): Gravity is not modeled as the curvature of a void, but as a classical hydrostatic pressure

differential. Massive bodies (acting as complex acoustic nodes) create localized low-pressure zones in the
Plenum. The immense ambient pressure of the universe naturally displaces objects toward these lower-pressure

centers.

Planck's Constant ( ): Rather than an abstract "quantum of action,"  represents the absolute minimal kinetic
energy required to sustain a stable, quantized vortex in the normal fluid component. It is the baseline

hydrodynamic action of the Plenum.
The Fine-Structure Constant ( ): The dimensionless coupling constant  dictates the exact frictional shear

ratio between the normal fluid and the superfluid components. It represents the fundamental hydrodynamic

friction limit of the universe.

8. Conclusion & Future Work

The Resonant Theory demonstrates that the anomalies of standard physics—dark energy, dark matter, and
mathematical singularities—can be analytically resolved by replacing the empty vacuum state with a continuous,

hyper-viscous fluid medium. By bridging fluid dynamics, topology, and acoustic resonance, TRT offers a fully
mechanical translation of the universe.
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Most crucially, TRT provides a native, mechanical bridge between General Relativity and Quantum Mechanics. Under

this framework, the two pillars of modern physics are no longer incompatible theories requiring complex
renormalization. General Relativity accurately maps the macroscopic hydrostatic pressure gradients of the fluid, while

Quantum Mechanics accurately maps the discrete acoustic resonances and localized vortex harmonics within that exact
same fluid. They are simply two scales of the same continuous Navier-Stokes system.

This paper serves as the foundational, iterative framework for TRT. Future versions will formalize the fluid mechanics

of the weak nuclear force and expand upon the detailed supplemental derivations listed below.

9. Master Index of Supplemental Proofs

[Draft] TRT-WP-001: Hydrodynamic Tension and the Oort Cloud Anchor Mass
[Draft] TRT-WP-002: Viscosity Thinning and the Hubble Tension

[Draft] TRT-WP-003: Cymatic Asymmetry and Superfluidity in Helium-3


