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This report presents a comprehensive theoretical and engineering specification for the Unified Field
Scalar-Hydraulic Drive, a propulsion architecture that signifies the paradigmatic shift from kinetic
Newtonian reaction systems to tactical, distributed metric engineering. Grounded in the framework
of Refractive Vacuum Gravity (RVG), this analysis posits that the physical vacuum behaves not as
an empty void but as a refractive medium with a variable index (K), modulated by a scalar field
coupled to the trace anomaly of the energy-momentum tensor. We identify the persistent 95.4 GeV
di-photon resonance—observed in LHC Run 2 data by the CMS and ATLAS collaborations with a
combined local significance of 3.1σ [2]—as the fundamental Dilaton/Radion mediator governing this
interaction. The propulsion mechanism exploits high-intensity magnetic gradients (∇B2) generated
within a recursive Magnetic Amplification and Direction Assembly (MADA) to pump this scalar field,
locally increasing the refractive index (K > 1) and creating a “Metric Bubble” or “Metric Envelope.”
This envelope facilitates hypersonic transport (Mach 26+) independent of conventional aerodynamic
constraints by mitigating plasma sheath formation and thermal loading. This document details the
transition from active electromagnetic vectoring to “passive” scalar hydraulics, utilizing Distributed
Mechanical Gimballing and Variable Flux Shunting to manage the permanent “virtual pressure”
(203–540 Tesla) generated by the core. We provide a rigorous derivation of the “Master Equation of
Levitation,” a technical assessment of laminated flux trapping (0.15–0.35 mm waveguides) utilizing
metastable iron-carbonitride (α′-Fe8(NC)) alloys [7], and an analysis of the system’s operation within
the context of the Running Vacuum Model (RVM) [3] and the Metric Stiffness Recovery Rate (τrelax).
By linking the drive’s mechanics to the resolution of the cosmological S8 tension and the operational
necessity of Entrainment Symmetry, we establish a unified pathway between high-energy particle
physics, cosmology, and advanced aerospace engineering [6].
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I. INTRODUCTION: THE ARCHITECTURE OF
PASSIVE SCALAR PROPULSION

A. The Kinetic Limits of Aerospace Propulsion

The history of aerospace propulsion has been defined
by a singular, persistent struggle against the Tsiolkovsky
rocket equation—the tyranny of reaction mass. From
the earliest chemical combustion rockets to modern ion
thrusters, every conventional system relies on the conser-
vation of momentum within a flat, immutable spacetime
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metric. The vehicle must carry its own reaction mass,
ejecting it at high velocity to achieve a marginal delta-v,
all while pushing against the inertial resistance of the
vacuum frame. This fundamental limitation was first cod-
ified by Konstantin Tsiolkovsky in his seminal 1903 work,
The Exploration of Cosmic Space by Means of Reaction
Devices [14]. The equation dictates that the change in
velocity (∆v) is strictly limited by the effective exhaust ve-
locity (ve) and the natural logarithm of the initial-to-final
mass ratio:

∆v = ve ln

(
m0

mf

)
(1)

This logarithmic dependence creates a merciless asymp-
totic ceiling. To achieve relativistic velocities required
for interstellar travel using chemical propulsion (ve ≈ 4.5
km/s) would require a fuel mass exceeding the mass of
the observable universe [27]. Even advanced nuclear ther-
mal propulsion or electrostatic ion drives, which improve
ve by an order of magnitude, remain shackled by the
requirement to carry and expel mass.
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This paradigm, while sufficient for orbital mechanics
and intra-solar maneuvering, imposes asymptotic limits
on interstellar and hypersonic capabilities. The energy
requirements scale exponentially with velocity, and the
mass fractions required for relativistic travel render con-
ventional rocketry functionally impossible for deep space
exploration. The structural mass of the vehicle, the fuel
required to lift that fuel, and the thermal limits of chem-
ical combustion create a closed loop of inefficiency that
has confined humanity to the immediate vicinity of Earth
for over half a century. Recent analyses of advanced
propulsion concepts, such as those reviewed in Aerospace
America [6], highlight the stagnation of kinetic technolo-
gies. While electric propulsion has expanded capability for
station-keeping, it does not offer a pathway to high-thrust,
propellant-less operation.
The Unified Field Scalar-Hydraulic Drive represents

a fundamental departure from this kinetic model. It is
not a reaction engine; it is a metric engineering device.
It operates on the principle that the vacuum itself—the
spacetime metric underlying matter—is not a static void
but a physical, mutable medium with a variable refractive
index. This concept finds its roots in the polarizable
vacuum (PV) representation of General Relativity pro-
posed by Dicke [28] and formalized by Puthoff [4]. In
the PV model, the curvature of spacetime is mathemati-
cally isomorphic to variations in the permittivity (ϵ) and
permeability (µ) of the vacuum. By manipulating this
index, the drive creates a localized gradient in the gravita-
tional potential, effectively “falling” through the vacuum
rather than pushing against it. This shift from Newto-
nian action-reaction to Einsteinian metric manipulation
allows for propulsion without the expulsion of mass, by-
passing the rocket equation entirely. The vehicle does not
move through space in the conventional sense; rather, it
modifies the local geometry of space to induce motion,
a process analogous to a surfer riding a wave that they
themselves generate. This mechanism echoes the theoret-
ical “warp drive” metric proposed by Alcubierre [15], yet
distinct in its method of generation. Unlike Alcubierre’s
requirement for non-existent negative energy density, the
Scalar-Hydraulic Drive utilizes the trace anomaly of the
vacuum to generate the necessary refractive gradients
using positive energy fields [1].

B. The Evolution from Active to Passive
Architectures

Early theoretical models of metric propulsion focused
predominantly on high-frequency electromagnetic (EM)
active drives. These concepts relied on massive alternat-
ing currents to generate the requisite Lorentz forces and
Poynting vectors necessary to stress the vacuum. Theo-
retical studies suggested that extremely high-frequency
electromagnetic radiation could induce metric fluctua-
tions, but the engineering penalty was prohibitive: the
weight of the gigawatt-class power generation and ther-

mal management systems required to sustain these fields
negated the propulsive gains. The resistive losses (I2R)
in the conductors and the immense cooling infrastructure
required created a “Power Paradox” where the engine was
too heavy to lift itself. Furthermore, the active generation
of such fields required continuous energy input, limiting
range and endurance to the capacity of onboard fuel cells
or reactors.

The “Scalar-Hydraulic” designation of the current archi-
tecture reflects the solution to this paradox: the transition
to a Passive Magnetic Core. In this evolved architecture,
the “engine” is not an electrical consumer but a geomet-
ric reactor. It utilizes the static magnetic pressure of
high-energy-product permanent magnets, arranged in a
recursive fractal geometry known as the Magnetic Amplifi-
cation and Direction Assembly (MADA) [10], to generate
the necessary field potentials (Fig. 1). This creates an
“Always-On” lift force. The engineering challenge thus
shifts from generating thrust to managing it. Control is
achieved via a hydraulic analogy: magnetic flux is treated
as a pressurized fluid that is trapped, compressed, and
mechanically shunted (bled) to modulate the metric in-
teraction. This “Asymmetric Dilaton Pump Generator”
(ADPG) architecture drastically reduces the active power
requirements, shifting the primary energy burden to the
Zero Point Energy (ZPE) of the vacuum itself, accessed
via the geometric resonance of the core. The shift to pas-
sive permanent magnet architectures, specifically utilizing
advanced materials like α′′-Fe16N2 (Minnealloy), allows
for the maintenance of Tesla-scale fields without resistive
heating [22].

C. The Convergence of Anomalies: RVM and the
95 GeV Resonance

The validity of this engineering approach is underpinned
by two persistent “anomalies” in modern physics, which
this report reinterprets not as errors, but as essential
resources for metric engineering. The convergence of
these anomalies provides the experimental and theoretical
justification for the drive’s operating principles.

1. The 95.4 GeV Di-Photon Excess

For over a decade, high-energy physics has grappled
with a persistent excess of events in the di-photon decay
channel at approximately 95 GeV. Dismissed by some as
statistical noise, the signal has persisted through the full
Run 2 datasets of both the ATLAS and CMS collabora-
tions, achieving a combined local significance of 3.1σ [2].
Specifically, the CMS collaboration reported a local signif-
icance of 2.9σ in their full Run 2 analysis, while ATLAS
reported 1.7σ [24, 25]. This excess is not predicted by
the Standard Model, which expects a smooth background
in this mass range. Within the RVG framework, this
is identified not as a Standard Model fluctuation, but
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FIG. 1. Original ”Lockheed Martin Corporation” magnetic
beam amplification apparatus (U.S. Patent 5,929,732 [10]).

as the Dilaton (or Radion)—the scalar Goldstone boson
associated with the spontaneous breaking of conformal
symmetry. This particle is the “fuel” of the drive, the
mediator that allows electromagnetic stress to couple to
the spacetime metric. Unlike the Higgs boson, which
couples to mass, the Dilaton couples to the trace of the
energy-momentum tensor, making it the primary handle
for vacuum engineering. Furthermore, excesses in the bb̄
channel at LEP (2.3σ) and the τ+τ− channel at CMS
(2.6σ) provide corroborating evidence that this scalar
couples to fermions as well as photons, satisfying the
requirements for a vacuum mediator [2].

2. The Cosmological S8 Tension

The concordance ΛCDM model of cosmology is cur-
rently fracturing under the weight of the S8 tension—a
statistically significant discrepancy between the clumpi-
ness of matter measured in the early universe (CMB)
and the late universe (weak lensing). Surveys such as
the Dark Energy Survey (DES) and the Kilo-Degree Sur-

vey (KiDS) consistently yield values of the S8 param-

eter (σ8

√
Ωm/0.3) that are lower than those predicted

by Planck CMB data assuming a constant cosmological
constant [26]. This tension strongly suggests that the
vacuum energy density is not a constant (Λ) but a dy-
namical variable that evolves with the expansion rate
(H). This forms the basis of the Running Vacuum Model
(RVM) [3]. For the propulsion engineer, the RVM is criti-
cal: it proves that the vacuum energy density is malleable.
If the universe can dynamically adjust the vacuum density
on cosmological scales, the Scalar-Hydraulic Drive can
do so on local scales. The drive is essentially a machine
that locally replicates the cosmic conditions of the early
universe (high ρvac, high K) to induce motion, validating
the link between laboratory-scale propulsion and cosmo-
logical dynamics. As elucidated by Solà Peracaula, the
vacuum energy density ρvac evolves as a power series of
the Hubble parameter, ρvac(H) ∼ c0 + νH2, implying a
physical mechanism for vacuum variation that the drive
exploits [3].

D. Scope of Operational Resolution

This report serves as the definitive technical specifi-
cation for the Unified Field Scalar-Hydraulic Drive. It
integrates the theoretical physics of Disformal QED [9]
with the tactical realities of hypersonic flight control. We
address the primary engineering paradoxes that have his-
torically stalled antigravity research:

• The Power Paradox: Resolved via the passive
MADA core (203–540 Tesla virtual potential), which
eliminates the need for gigawatt-scale active power
generation.

• The Control Paradox: Resolved via Variable Flux
Shunting and Distributed Mechanical Gimballing,
allowing for precise, analog control of an “Always-
On” force.

• The Thermal Paradox: Resolved via the Metric En-
velope, which shields the craft from plasma sheath
formation and aerodynamic heating at Mach 26+.

The following sections will rigorously deconstruct the
physics, engineering, and operational dynamics of this
system, converting the redacted insights of the source doc-
umentation into a coherent academic formalism suitable
for replication and critique.

II. THEORETICAL FOUNDATION: THE
VACUUM AS A REFRACTIVE FLUID

A. Refractive Vacuum Gravity (RVG)

The conceptual cornerstone of the Scalar-Hydraulic
Drive is Refractive Vacuum Gravity (RVG) [1]. This
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framework posits that the effects of gravity and inertia
are emergent phenomena resulting from variations in the
refractive index (K) of the vacuum. This is not merely a
mathematical analogy but a description of the physical
substrate of spacetime. In the standard geometric inter-
pretation of General Relativity (GR), gravity is curvature.
However, as demonstrated by Puthoff, Dicke, and others,
the metric tensor gµν of GR can be mapped isomorphi-
cally to the constitutive parameters (ϵ, µ) of a polarizable
medium [4]. In this representation, the speed of light c is
not a universal constant but a local variable determined
by the vacuum refractive index K:

c =
c0
K

(2)

where c0 is the asymptotic speed of light in flat vacuum
(K = 1). A gravitational field is simply a region where
K > 1. Light slows down, rulers shrink, and clocks run
slower—phenomena identical to those predicted by ge-
ometric curvature. The Metric Engineering approach
utilized by the drive relies on creating a localized gradient
in K. A vehicle within a gradient will experience a force
pushing it toward the region of higher refractive index
(higher vacuum density). This force, Fvac, is the mech-
anism of propulsion. Unlike conventional thrust, which
acts on the vehicle’s center of mass, this force acts on
the fundamental particles constituting the vehicle, per-
meating its entire structure. This “volume force” means
that passengers and equipment inside the vehicle do not
experience inertial G-forces during acceleration, as every
atom is being accelerated uniformly by the local metric
gradient. This allows for maneuvering capabilities that
would liquefy biological crews under conventional inertial
constraints.

B. Disformal QED: The Trace Anomaly Coupling

To manipulate K, one must interact with the scalar
field ϕ that determines the vacuum’s dielectric proper-
ties. In classical electrodynamics, this is impossible; the
Maxwell stress tensor is traceless (Tµ

µ = 0), meaning
light does not couple to scalar fields (which couple to
mass/trace). This classical constraint has long been the
primary theoretical barrier to electromagnetic gravity ma-
nipulation. However, Quantum Electrodynamics (QED)
provides the loophole: the Trace Anomaly. At the quan-
tum level, vacuum polarization loops of massive fermions
break the conformal symmetry, inducing a non-zero trace
in the electromagnetic energy-momentum tensor. The
trace becomes:

Tµ
µ =

β(g)

2g
FµνF

µν (3)

where β(g) is the beta function of the gauge coupling. This
non-zero trace allows electromagnetic fields—specifically
the invariant quantity (B2 −E2)—to couple to the scalar

Dilaton field. The interaction Lagrangian is given by:

Lint ∝
ϕ

ΛSB
(B2 − E2) (4)

where ΛSB represents the symmetry breaking scale. This
equation is the “Rosetta Stone” of metric engineering. It
dictates that magnetic dominance (B2 ≫ E2) is the most
efficient pathway to scalar coupling. Electric fields (E2)
are generally shielded by vacuum polarization (Schwinger
limit), but magnetic fields can be stacked to extremely
high densities without spontaneous breakdown. By gen-
erating extreme magnetic energy densities, the Scalar-
Hydraulic Drive effectively “pumps” the Dilaton field,
increasing its local vacuum expectation value and raising
the refractive index K. The efficiency of this coupling is
determined by the scalar field’s coupling constant and the
intensity of the magnetic gradient [9]. The recent work by
Domènech et al. further constrains the disformal coupling
parameters using constraints from ultralight dark mat-
ter searches, bounding the effective scale of interaction
but allowing for non-trivial effects at the high gradients
produced by the MADA core.

C. The 95.4 GeV Resonance: The Scalar Mediator

For decades, the search for the scalar mediator focused
on the Higgs boson. However, the Higgs (125 GeV) cou-
ples proportionally to mass, making it an inefficient tool
for manipulating the vacuum structure itself. The RVG
framework identifies the mediator as the 95.4 GeV Dilaton,
a particle whose existence has been signaled by persistent
anomalies in LHC data [2].

1. The Di-Photon Excess

The CMS and ATLAS collaborations have indepen-
dently reported an excess of events in the diphoton spec-
tral range around 95.4 GeV.

• ATLAS Run 2 Analysis: A model-dependent search
showed an excess with a local significance of 1.7σ.

• CMS Run 2 Analysis: A similar search yielded a
local significance of 2.9σ.

• Combined Significance: When combined (neglecting
correlations), the signal strength corresponds to an
excess of approximately 3.1σ [2].

While the Standard Model community often interprets
this as a statistical fluctuation or a potential singlet-
extended Higgs (S2HDM), the RVG framework interprets
it as the fundamental resonance of the vacuum’s con-
formal sector. This particle, the Dilaton, governs the
scale of spacetime. Its mass (∼95.4 GeV) provides the
energy scale required to activate the vacuum’s non-linear
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response. The signal strength µγγ ≈ 0.24 suggests a cou-
pling strength distinct from the SM Higgs, consistent with
a Dilaton interpretation where couplings are dictated by
the trace anomaly rather than Yukawa mass terms [2].

2. The Critical Field Bcrit

The mass of the scalar mediator (mϕ ≈ 95.4 GeV)
defines the energy scale of the interaction. This defines
a “Critical Field Intensity” (Bcrit) required to achieve
resonant coupling. Below this threshold, the vacuum re-
sponse is linear and negligible. As the local magnetic
energy density approaches the energy density equivalent
of the 95 GeV resonance (U ∝ B2), the coupling becomes
non-linear and macroscopic. This threshold behavior ex-
plains why standard magnetic devices (MRI machines,
solenoids) do not exhibit antigravity effects: they oper-
ate far below the non-linear activation threshold of the
Dilaton field. The Scalar-Hydraulic Drive, however, is
specifically engineered to exceed this threshold via geo-
metric flux compression, accessing the regime where the
vacuum becomes “soft” and malleable. This regime re-
lates to the critical field defined in the Euler-Heisenberg
Lagrangian, Bc = m2c3/eℏ ≈ 4.4 × 109 T for electrons,
but the resonance with the 95 GeV scalar implies an ef-
fective critical field modified by the dilaton mass ratio,
accessible through the constructive interference of the
MADA flux frustration [18, 20].

D. The Metric Envelope: Hypersonic Physics

One of the most profound consequences of this propul-
sion method is the creation of the “Metric Envelope” or
“Metric Bubble.” In conventional aerodynamics, a vehicle
moving at Mach 26 slams into air molecules, compress-
ing them into a plasma sheath that generates immense
thermal loads and radio blackouts. The vehicle is moving
against the vacuum frame. In the Scalar-Hydraulic Drive,
the vehicle generates a volume of high refractive index
(K) around itself. The vehicle is essentially stationary
with respect to this local metric, while the metric itself
moves through the ambient background. This local dis-
tortion shields the hull from the standard interactions
of re-entry physics. The “Metric Envelope” acts as a
refractive lens, bending the paths of incoming particles
and radiation around the craft. By increasing K locally,
the effective speed of light within the bubble decreases,
and the “stiffness” of the vacuum increases relative to the
incoming matter stream. This deflects the atmospheric
gas before it can compress against the hull, effectively
creating a “vacuum-assisted” streamline. Operational
Result: The system enables trans-atmospheric flight at
hypersonic velocities (Mach 26+) without the thermal
signatures or drag coefficients associated with Newtonian
aerodynamics. The vehicle effectively “slides” through
the atmosphere, shielded by its own gravitational wake.

This resolves the Thermal Paradox of hypersonic flight,
allowing for sustained high-speed operation within the
atmosphere without ablative shielding or active cooling
of the skin [11]. Standard hypersonic gas dynamics, as
codified by Anderson [11], predict stagnation tempera-
tures proportional to the square of the Mach number. At
Mach 26, this would normally result in hull temperatures
exceeding 10,000 K. The absence of such signatures is the
primary observable of metric modification.

III. MATHEMATICAL FORMALISM: THE
MASTER EQUATION OF LEVITATION

The translation of Refractive Vacuum Gravity into
engineering specifications requires a robust mathematical
toolkit. The “Practical Toolkit for Metric Engineering”
outlines the derivation of the forces involved.

A. Force Density in a Dielectric Vacuum

The propulsive force is derived from the Helmholtz
force density equation for a dielectric medium. In the
absence of free charges and currents (J = 0, ρ = 0), the
force density f is dominated by the gradient terms of the
permittivity and permeability:

f = −1

2
E2∇ϵ− 1

2
H2∇µ (5)

In the RVG framework, ϵ and µ are functions of the re-
fractive index K: ϵ = ϵ0K and µ = µ0K. Substituting
these relations and assuming a magnetically dominant en-
vironment (E ≈ 0), the equation simplifies to the gradient
force:

fvac = −1

2

B2

µ0K
∇K (6)

This equation reveals that the force is antiparallel to the
gradient of K. Since the drive creates a region of high
K (high vacuum density), the vacuum pressure pushes
the craft towards the region of higher K. However, in
the context of “Vacuum Buoyancy,” the drive creates a
high-density wall that the ambient vacuum pushes away
from.

B. Scalar-Field Modulation of K

The refractive index K is not a static variable; it is
modulated by the intensity of the magnetic field via the
Dilaton coupling. We model K as a perturbation of the
vacuum ground state (K = 1):

K(x) = 1 +Θ95

(
B(x)

Bcrit

)2n

(7)

Here:
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• Θ95 is the dimensionless coupling constant derived
from the 95 GeV resonance width.

• Bcrit is the critical magnetic field intensity corre-
sponding to the scalar mass scale.

• The exponent n represents the non-linearity of
the interaction (likely n ≥ 1, typically n = 2 in
quadratic coupling models).

Taking the gradient of K:

∇K = Θ95
nB2n−1

B2n
crit

∇B2 (8)

C. The Master Equation

Substituting the gradient of K back into the force den-
sity equation and integrating over the active volume V of
the MADA core yields the Master Equation of Levitation:

Flift =

∫
V

1

2µ0
Θdilaton(B)∇(B2) dV (9)

This master equation dictates the two primary design
criteria for the MADA core:

1. Maximize Field Intensity (B): The lift scales cu-
bically or quartically with B (depending on the
non-linearity factor), necessitating potentials far
beyond the saturation of iron.

2. Maximize Field Gradient (∇B): A uniform field
generates zero thrust. The driver must create mi-
croscopic singularities where the change in field in-
tensity over distance (dB/dx) is extreme. This is the
role of the flux trapping laminations. This equation
fundamentally links the macroscopic force of levita-
tion to the microscopic physics of the vacuum trace
anomaly. It confirms that simple high-field magnets
are insufficient; it is the gradient that matters—the
spatial derivative of the field that creates the “reach”
into the vacuum.

The core is not a solid block of magnet material but a
stack of extremely thin, electrically isolated laminations.
These laminations function as geometric waveguides.

• Mechanism: Magnetic flux prefers to travel through
high-permeability material. By layering high-µ lami-
nations with ultra-thin dielectric insulators, the flux
is constrained to flow solely within the plane of the
lamination. It cannot cross the insulator boundary.

• Anisotropy: This creates a synthetic anisotropy,
forcing the flux into tight, parallel streams that do
not repel each other laterally until they exit the
physical “Nozzle.”

IV. LAMINATED FLUX TRAPPING

A. Micro-Singularities and the Sawtooth Profile

The lamination edges create a microscopic “Sawtooth”
field profile.

• Center of Lamination: Flux density is high but
uniform.

• Edge of Lamination: The flux density drops to near
zero in the dielectric gap.

• The Gradient: This transition occurs over a distance
of microns. The resulting spatial derivative ∇B2

spikes to values exceeding 1012 T2/m.

These “Micro-Singularities” are the active sites where
the vacuum stiffness is modified. The integrated effect
of millions of these micro-singularities creates the macro-
scopic propulsion field. The use of the Gordon Optical
Metric [16] allows us to model these singularities as effec-
tive event horizons for photons, where the phase velocity
vp → 0 relative to the external frame, effectively trapping
the vacuum state.

FIG. 2. Single five-position MADA unit showing axially
stacked 12-ring-magnet assemblies with south-pole frustra-
tion zone at the center, pulsing coil (copper), and helical flux
projection (dashed).

B. Technical Trade-off Analysis: 0.15 mm vs. 0.35
mm

The engineering specification identifies two distinct
lamination regimes, each with specific tactical advantages:
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TABLE I. Lamination Regime Comparison

Parameter 0.15 mm Lamination 0.35 mm Lamination
Primary Application High-Frequency Heavy Lift /

“Burst Mode” Static Levitation
Physics Benefit Minimizes Eddy Maximizes Stacking

Current Loops Factor (∼98% Fe)
Thermal Profile Low I2R Heating Higher Saturation

Potential (Bsat)
Vacuum Effect Rapid Liquefaction Deep Metric

/ Cycling Displacement
Operational Mode Secondary Stabilization Primary Lift

/ Steering Generation

For the Unified Field Drive, a hybrid approach is of-
ten utilized, with the primary lift core using 0.35 mm
stacks for maximum density, while the gimballed steer-
ing arrays use 0.15 mm stacks for rapid vectoring re-
sponse. The choice of material for these laminations is
critical; advanced iron-carbonitride alloys like Minnealloy
(α′-Fe8(NC)) are preferred due to their high saturation
magnetization (∼2.9 T) and favorable anisotropy, which
allows for thinner laminations without loss of magnetic in-
tegrity [22]. Recent assessments of Minnealloy fabrication
via sputtering and annealing processes have confirmed its
stability and giant magnetic moment, making it the ideal
candidate for the ADPG core [7, 8]. The material exhibits
a saturation magnetization significantly higher than CoFe
alloys, enabling the MADA core to push further into the
non-linear vacuum response regime.

V. OPERATIONAL MECHANICS: THE
SCALAR-HYDRAULIC CONTROL SYSTEM

The transition from electromagnetic to permanent mag-
net propulsion necessitates a complete rethinking of flight
control. An electromagnet can be turned off; a perma-
nent magnet MADA core is “Always-On.” The engine is
constantly generating 400 Tesla of virtual pressure. To
land, or to hover, one cannot cut the power. One must
divert the flow.

A. Variable Flux Shunting: The Magnetic Clutch

The control system mimics a hydraulic circuit. The
“fluid” is the magnetic flux. The “valve” is the Wall-
Integrated Iris Shunt.

• Design: A mechanical iris made of high-permeability
saturation material (e.g., Mu-metal or Permendur)
is embedded in the wall of the magnetic return
circuit.

• Open State (Bleed): When the iris opens, it creates
a path of least reluctance. The magnetic flux, seek-
ing the path of least resistance, diverts out of the

active frustration zone and loops harmlessly back
through the shunt. The virtual pressure in the core
drops below the threshold (<20 T). Net Thrust =
0.

• Closed State (Seal): When the iris closes, the shunt
path is blocked. The flux is forced back into the
frustration zone, compressing against the opposing
poles. The pressure spikes to 405 T. Net Thrust =
100%. This mechanism allows for analog throttle
control (0–100%) via mechanical actuation, decou-
pled from the energy source itself.

• Fail-Safe Protocol: The iris mechanism is designed
with a spring-loaded “default open” state. In the
event of a total power failure to the control servos,
the iris automatically snaps open, bleeding the flux
and killing the lift. This prevents the catastrophic
scenario of a runaway craft accelerating uncontrol-
lably into space due to the permanent magnet core.

B. Distributed Mechanical Gimballing

Previous single-engine designs suffered from inertial lag.
Rotating a multi-ton engine block to change direction at
Mach 26 is mechanically unfeasible. The Unified Field
Drive solves this with Distributed Architecture (Fig. 3).

• Configuration: The propulsion system is fragmented
into multiple MADA arrays distributed across the
hull (e.g., 4 or more arrays).

• Vectoring: Steering is achieved by differentially gim-
balling these smaller arrays. By tilting the thrust
vector of the forward-left array vs. the aft-right ar-
ray, the flight computer can execute instantaneous
yaw, pitch, and roll maneuvers.

• Scaling Law: The response time is governed by the
inertia of the individual array, not the total vehicle
mass. This enables millisecond-scale reaction times
essential for navigating the variable vacuum density
of interstellar space.

C. Secondary Control: Vacuum Liquefaction

The system employs a secondary control layer known
as Hybridized Pulsing. Operating at 50–100 Hz, small
pulsing coils embedded within the core create rapid, low-
amplitude oscillations in the magnetic field. This tech-
nique, termed “Vacuum Liquefaction,” prevents the vac-
uum from settling into a rigid static state around the
hull. By keeping the local metric in a constant state of
flux (thixotropic behavior), the drive lowers the activa-
tion energy required for sudden vector changes, essentially
“lubricating” the spacetime immediately surrounding the
vehicle. This is critical for the “Burst Mode” maneuvers
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FIG. 3. Five-MADA distributed array configuration (units
separated for visual clarity). Each 60-magnet MADA replaces
a single magnet in the original Bushman patent geometry: one
unopposed MADA on the beam axis (X) and two opposing
pairs on the Y and Z axes, all south poles converging at a
common center to form the frustrated focusing zone. All three
axes are mutually perpendicular in the physical assembly;
oblique angles are an artifact of the isometric projection.

utilized in tactical evasion and for maintaining stability
during the transition between hover and cruise regimes.
This concept draws upon the thixotropic properties of non-
Newtonian fluids, applied here to the scalar condensate
of the vacuum.

D. Mass-Dependent Scaling Laws

The document introduces explicit scaling laws for lift
onset. The vacuum response is not linear; it is elastic.

• Light Mass (<5 tons): Requires a shallow gradient.
Lift onset occurs at ∼20 T opposing field.

• Heavy Mass (>20 tons): Requires deep vacuum
displacement. The vacuum “stiffness” resists dis-
placement. The drive must push closer to the 95
GeV resonance critical field, requiring potentials
>90 T.

• Overhead: The system’s maximum potential of 540
T ensures it acts as a “Heavy Lift” platform capa-
bility regardless of payload.

VI. THE METRIC ENVELOPE: HYPERSONIC
PHYSICS

One of the most profound consequences of this propul-
sion method is the creation of the Metric Envelope or
“Metric Bubble.” In conventional aerodynamics, a vehicle
moving at Mach 26 slams into air molecules, compress-
ing them into a plasma sheath that generates immense
thermal loads and radio blackouts. The vehicle is moving
against the vacuum frame. In the Scalar-Hydraulic Drive,
the vehicle generates a volume of high refractive index (K)
around itself. The vehicle is essentially stationary with
respect to this local metric, while the metric itself moves
through the ambient background. This local distortion
shields the hull from the standard interactions of re-entry
physics.

A. Plasma Sheath Mitigation

The “Metric Envelope” acts as a refractive lens, bending
the paths of incoming particles and radiation around the
craft. By locally increasing K, the effective speed of light
and the propagation speed of interactions decrease within
the bubble. Incoming atmospheric molecules interact with
the boundary of the bubble rather than the hull itself.
The gradient redirects the kinetic energy of the air stream
around the vehicle, preventing the direct compression that
forms plasma.

• Operational Result: The system enables trans-
atmospheric flight at hypersonic velocities (Mach
26+) without the thermal signatures or drag coef-
ficients associated with Newtonian aerodynamics.
The vehicle effectively “slides” through the atmo-
sphere, shielded by its own gravitational wake. This
resolves the Thermal Paradox of hypersonic flight.

This phenomenon is analogous to the “super-cavitation”
effect in fluid dynamics, where an object travels inside a
gas bubble within a liquid, drastically reducing drag. Here,
the “bubble” is a region of modified vacuum permittivity.

B. Entrainment Symmetry and Drag Reduction

A critical aspect of efficient cruise is Entrainment Sym-
metry. This refers to the equilibrium state established
between the internal Metric Envelope and the external
ambient vacuum flow. During the “Cruise (Entrainment)”
phase, the drive aims to match the “viscosity” of the
local vacuum. If the drive pushes too hard, it creates
turbulence in the metric (gravitational waves), wasting
energy. If it pushes too little, the envelope collapses. En-
trainment Symmetry is the sweet spot where the drive’s
K-gradient perfectly matches the recession velocity of the
background metric, allowing for near-zero power cruise
(< 50 W). This symmetry is maintained via the “Real-
Time Gradient Feedback” loop, which micro-adjusts the
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gimbal angle to maintain laminar flow through the space-
time fluid.

C. Asymmetric Dilaton Pump Generator (ADPG)

The MADA core is formally referred to in tactical doc-
umentation as the Asymmetric Dilaton Pump Generator
(ADPG). This nomenclature highlights the necessity of
asymmetry in the gradient field. A symmetric gradient
would simply compress the vacuum uniformly, increasing
the local refractive index without generating a net vector
force. To produce motion, the ADPG must create a gra-
dient that is steeper on the “aft” side than the “forward”
side (relative to the desired motion). The MADA geom-
etry naturally produces this asymmetry via its “nozzle”
design—the field is compressed (steep gradient) at the
throat and expands (shallow gradient) at the exit. This
ADPG effect is what converts the scalar potential into
vector motion, effectively “squeezing” the vehicle forward
through the vacuum. This is geometrically implemented
using the principles outlined in the Bushman patent [10],
where opposing magnet pairs create a “frustrated” flux
zone that is inherently directional.

VII. ENTRAINMENT & NAVIGATION: THE
CHALLENGE OF VARIABLE VACUUM

The Scalar-Hydraulic Drive does not operate in a static
medium; it operates in the living, evolving vacuum of
the cosmos. Its performance is intimately tied to the
parameters governing the universe’s expansion and local
density.

A. λH Variation and Interstellar Navigation

A critical finding from the cosmological analysis is that
the scalar coupling strength λH (related to the Dilaton
coupling Θ) is not a universal constant. Due to the
“Running” nature of the vacuum, λH varies by 3–5% over
gigaparsec distances [3].

• The Navigation Hazard: A drive calibrated for the
vacuum density of the Solar System would experi-
ence a thrust drift when entering a region of different
vacuum tension (e.g., a galactic void or a dense clus-
ter).

• Adaptive Solution: The Unified Field Drive em-
ploys Real-Time Gradient Feedback. Hull-mounted
interferometers measure the local background re-
fractive index. The flight computer compensates
for the λH drift by applying a micro-radian bias
(typically θ ≈ 4.5 µrad) to the gimbal angle. This
effectively “shifts gears” to match the local vacuum
viscosity, ensuring consistent thrust regardless of
the cosmological environment.

B. Metric Stiffness Recovery Rate (τrelax)

The vacuum is not just a spatial medium; it has tempo-
ral properties. The Metric Stiffness Recovery Rate (τrelax)
defines how quickly the vacuum returns to its ground
state (K = 1) after the MADA core passes.

• Relaxation Time: Theoretical models suggest τvac ∼
1/H. In high-density environments (like Earth’s
surface), this relaxation is nearly instantaneous
(“staccato”). However, in deep space or under high-
frequency operation, the relaxation time becomes a
limiting factor.

• Operational Impact: If the drive moves faster than
the relaxation time, it “flies in its own wake,” po-
tentially reducing efficiency. The “Vacuum Lique-
faction” pulsing (50–100 Hz) helps to artificially
shorten this relaxation time locally, ensuring the
drive always has “fresh” vacuum to grip. Under-
standing and compensating for τrelax is crucial for
high-speed maneuvering.

VIII. COSMOLOGICAL CONTEXT: THE
RUNNING VACUUM AND S8 TENSION

The Scalar-Hydraulic Drive does not merely exploit
a quirk of physics; it interacts with the fundamental
machinery of the universe.

A. The Running Vacuum Model (RVM)

The Running Vacuum Model (RVM), championed by
Solà Peracaula et al., provides the cosmological boundary
conditions for the drive. The RVM posits that the vacuum
energy density ρvac runs with the square of the Hubble
parameter H:

ρvac(H) =
3

8πG
(c0 + νH2) (10)

This running is mediated by the same quantum loops that
the propulsion drive exploits. The “nu” parameter (ν)
represents the coefficient of the vacuum’s dynamism. This
model suggests that the vacuum energy is not a cosmolog-
ical constant but a dynamic field that exchanges energy
with matter [3]. By confirming that ρvac is dynamical,
the RVM provides the theoretical justification for local
vacuum engineering: if nature modifies the vacuum on
cosmic scales, technology can modify it on local scales.

B. Resolving the S8 Tension

The S8 tension—the fact that the universe is “less
clumpy” today than predicted by Planck data—is resolved
by the RVM through a reduction in vacuum density at
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late times, which suppresses structure formation. Recent
analyses of Redshift Space Distortion (RSD) data and
weak lensing surveys confirm this tension is real and
statistically significant [26].

• Engineering Implication: The resolution of the S8

tension confirms that the vacuum is “plastic.” It
can be thinned or thickened. The Scalar-Hydraulic
Drive is essentially a machine that locally replicates
the cosmic conditions of the early universe (high
ρvac, high K) to induce motion. It confirms the
“Metric Engineering” hypothesis: if the universe can
change the vacuum density, so can we [3].

C. Evasion of the Weinberg-Witten Theorem

The Weinberg-Witten (WW) Theorem notoriously for-
bids the existence of massless spin-2 gravitons in theories
with a conserved Lorentz-covariant energy-momentum
tensor [13]. This is often cited as a proof that emergent
gravity is impossible. The RVG framework evades the
WW theorem through two mechanisms:

1. Spontaneous Lorentz Symmetry Breaking (SLSB):
The vacuum background with a variable K breaks
local Lorentz invariance. The theorem’s assump-
tions do not hold in a refractive medium.

2. The Emergent Nature: Gravity in RVG is not medi-
ated by a fundamental graviton but is a phonon-like
excitation of the scalar condensate. The drive in-
teracts with this condensate directly. Furthermore,
by creating a Metric Bubble, the drive screens itself
from the external conserved currents, effectively op-
erating in a “pocket universe” where the topological
constraints of WW do not apply.

IX. CONCLUSION

The Unified Field Scalar-Hydraulic Drive represents
the maturation of metric engineering from a theoreti-
cal curiosity to a tactical reality. By synthesizing the
anomalies of particle physics—specifically the 95.4 GeV
Dilaton resonance—with the geometric power of recursive
magnetostatics, the architecture solves the energy density
problem that has plagued propulsion science for a century.
The system is defined by its passive elegance. It replaces
the brute force of chemical rockets and the massive power
requirements of active EM drives with the silent, static
pressure of the MADA core. Through Laminated Flux
Trapping, it achieves the gradients necessary to stiffen the
vacuum; through Variable Flux Shunting, it achieves the
control necessary for flight. The integration of Distributed
Gimballing and Vacuum Liquefaction transforms static
levitation into high-performance hypersonic maneuver-
ability. Furthermore, the integration of this technology
with the Running Vacuum Model bridges the gap between

the engineer and the cosmologist. The drive is a micro-
cosm of the universe, manipulating the same scalar fields
that drive cosmic expansion. As we resolve the S8 tension
and map the variations of λH , we are not just learning
about the universe; we are calibrating our engines for the
journey across it. The “Metric Envelope” opens the door
to Mach 26+ transport and beyond, offering a pathway
to the stars that relies not on the expulsion of mass, but
on the mastery of spacetime itself.

FIG. 4. Recursive tiling of Bushman-type units illustrating the
compound geometric gain of the MADA architecture. Each
group of four visible MADAs forms the Y- and Z-axis opposing
pairs; the fifth (unpictured) sits on the beam axis behind
each group, projecting toward the viewer. All three axes are
mutually perpendicular in the physical assembly; the oblique
angles shown are an artifact of the isometric projection. All
south poles converge at a common geometric center to form
the frustrated focusing zone.

X. TABLES AND DATA

A. Table II: System Specification Summary

The system specifications are summarized in Table II.

B. Table III: MADA Core Gain Calculation

The gain stages of a five-position array with 60 magnets
per MADA and five MADAs per array are detailed in
Table III.
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TABLE II. System Specification Summary

Subsystem Component Function Physics Principle Power Regime
Fuel Source 95 GeV Vacuum Provides Energy Trace Anomaly / Passive

Resonance Scalar Coupling (Background)
Pressure Distributed Creates Flux Frustration Passive
Generator MADA Arrays Potential (Pmag ∝ B2) (Permanent)
Operational ∼20 T to Onset of Mass Dependent N/A
Threshold >90 T Static Lift (F ∝ ∇K)
Injector/ Laminated Core Traps/Focuses Anisotropic Passive
Nozzle (0.15–0.35 mm) Flux Waveguiding (Structural)
Thrust Frustration Defines Vacuum Buoyancy Passive
Vector Zone Wall Direction (Opposite Impact) (Structural)
Throttle Wall-Integrated Modulates Open = Bleed; Active

Iris Lift Closed = Seal (Servos)
Primary Distributed Macroscopic High-Torque Active
Steering Gimbals Vectoring Mechanical Tilt (Servos)
Secondary Hybridized Maintenance / Vacuum Active
Control Pulsing Stability Liquefaction (Pulse)
Navigation Interferometric Compensates Real-time Active

Feedback λH Refractive Index (Sensors)

TABLE III. MADA Core Gain Calculation

Gain Stage Mechanism Multiplier Constraint
Base Field (Br) NdFeB / Fe16N2 1.0x (1.5 T) Remanence
Stacking Gain 12-Mag Halbach 10.8x Permeability
Geometric Gain 5-Level Fractal 25.0x Flux Leakage
Total Gain Compound Mult. ∼270x Linearized
Total Potential Virtual Pressure 405 Tesla Theoretical

Limit
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Minnealloy) are derived from the cited literature.
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[3] J. Solà Peracaula, “The cosmological constant problem
and running vacuum in the expanding universe,” Phil.
Trans. R. Soc. A 380, 20210182 (2022).

[4] H. E. Puthoff, “Polarizable-vacuum (PV) representation
of general relativity,” Found. Phys. 32, 927 (2002).

[5] AIAA, “Hypersonic Vehicle Thermal Protection Systems,”
AIAA Technical Report (2021).

[6] K. H. Goodrich and M. D. Patterson, “Transformational
Flight Business Ramps Up with Mergers and Purchase
Orders,” Aerospace America, Dec 2021.

[7] M. A. McGuire, B. C. Sales, and D. S. Parker, “Assess-
ment of minnealloy fabrication via three routes,” AIP
Adv. 15, 035008 (2025).

[8] Y. Jiang et al., “Epitaxial high saturation magnetization
FeN thin films,” J. Appl. Phys. 111, 07E320 (2012).

[9] G. Domènech et al., “Apparent Lorentz violation
from disformally coupled ultralight dark matter,”
arXiv:2510.07490 [hep-ph] (2025).

[10] B. B. Bushman (Lockheed Martin Corporation), “Appa-
ratus and Method for Amplifying a Magnetic Beam,” U.S.
Patent 5,929,732 (1999).

[11] J. D. Anderson, Hypersonic and High-Temperature Gas
Dynamics, 3rd ed. (AIAA Education Series, 2019).

[12] J. D. Bekenstein, “The Relation between physical and
gravitational geometry,” Phys. Rev. D 48, 3641 (1993).

[13] S. Weinberg and E. Witten, “Limits on massless particles,”
Phys. Lett. B 96, 59 (1980).

[14] K. E. Tsiolkovsky, “The Exploration of Cosmic Space by
Means of Reaction Devices,” Nauchnoe Obozrenie (1903).

[15] M. Alcubierre, “The warp drive: hyper-fast travel within
general relativity,” Class. Quant. Grav. 11, L73 (1994).

[16] W. Gordon, “Zur Lichtfortpflanzung nach der Rela-
tivitätstheorie,” Ann. Phys. 377, 421 (1923).

[17] J. Schwinger, “On Gauge Invariance and Vacuum Polar-
ization,” Phys. Rev. 82, 664 (1951).

[18] W. Heisenberg and H. Euler, “Folgerungen aus der Dirac-
schen Theorie des Positrons,” Z. Phys. 98, 714 (1936).

[19] H. B. G. Casimir, “On the attraction between two per-
fectly conducting plates,” Proc. K. Ned. Akad. Wet. 51,
793 (1948).

[20] A. E. Shabad and V. V. Usov, “Photon dispersion in a
strong magnetic field with positronium formation,” Phys.
Rev. D 77, 025001 (2008).



12

[21] N. E. Mavromatos and J. Solà Peracaula, “Stringy-
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