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PART A2: THE REVOREDO MODEL — TOWARD 
A THEORETICAL FRAMEWORK FOR THE 
CONVERSION OF REAL MATTER INTO 
TACHYONIC MATTER FOR HYPERSPACE TRAVEL 

A2.1. Philosophical Foundation 

A2.1.1. Why This Model Is Theoretical Physics, Not Science 
Fiction 

The Revoredo Model proceeds from a rigorous 
epistemological premise: if string theory, the Alcubierre metric, 
or the ER=EPR conjecture of Maldacena and Susskind are 
regarded as legitimate theoretical physics despite lacking direct 
empirical verification, then any hypothesis resting on the same 
mathematical scaffolding shares an identical epistemological 
status. 

The distinction between science fiction and speculative 
physics does not lie in current verifiability, but in internal 
mathematical consistency and the degree of anchorage to 
formally developed theoretical frameworks. The Revoredo 
Model satisfies both criteria. 

The model does not claim to resolve open problems such as 
macroscopic quantum decoherence, the extraction of 
zero‑point energy, or the derivation of a unified action from 
first principles. These are acknowledged as open challenges — 
precisely the kind of problems that any frontier‑physics 
hypothesis inherits. The Revoredo Model assumes that such 
barriers could be overcome by a sufficiently advanced 
civilization, and explores the physical consequences of that 
assumption without violating known principles. Its epistemic 
status is therefore not that of a demonstrated theory, but of a 
mathematically consistent and formally anchored speculative 
framework, awaiting experimental or observational validation. 

That said, the model is not proposed as an abstract exercise 
in theoretical physics. It is a serious attempt to provide a 
physically coherent explanation for the anomalous aerial 
phenomena documented by the U.S. Navy and the Pentagon — 
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including observations reported in official publications and 
declassified releases, such as those described by Luis Elizondo 
and the UAP Task Force. These objects exhibit flight 
characteristics — extreme acceleration, sudden velocity changes, 
no visible control surfaces or propulsion signatures — that lie 
well beyond current human engineering capabilities and push 
the boundaries of our understanding of physics. 

The Revoredo Model offers a candidate mechanism — 
tachyon‑mediated hyperspace transit — that could account for 
those observables without violating known physical principles. 
It does not claim that UAPs are necessarily using this 
mechanism; rather, it claims that if they are physical objects (as 
the available data suggest), then a framework like this one may 
be required to explain their behavior. In that sense, the model 
is a physical hypothesis motivated by empirical observations, 
not a product of pure speculation. 

A2.1.2. The Central Philosophical Argument 

Imaginary numbers were considered "unreal" for centuries 
precisely because they do not appear in the three-dimensional 
world we perceive. Yet today they are indispensable tools in 
quantum mechanics for describing subatomic reality. 

The argument is straightforward: if the additional 
dimensions of hyperspace are, by definition, inaccessible to our 
ordinary three-dimensional perception, then the mathematics 
governing that domain could well be the mathematics of 
imaginary numbers. What in our real axis is an "impossible" or 
"unstable" mass, in the hyperspace axis could be the standard 
and stable vibration of that environment. 

Nature holds its secrets and explains them through 
mathematics. We must not confuse the local uselessness of a 
mathematical tool with its ontological unreality. 

A2.1.3. The Honest Limits of Current Physics 

Contemporary physics is explicitly incomplete on three 
fronts relevant to this model: 
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• General Relativity and Quantum Mechanics are mutually 
incompatible. When one attempts to unify them in 
extreme regimes (the Big Bang, the interior of black 
holes), the equations produce infinities, indicating that the 
theoretical framework is insufficient. 

• 95% of the observable universe (dark matter and dark 
energy) remains without a known causal explanation. It is 
entirely possible that within that 95% there exist 
phenomena operating with imaginary-mass mathematics 
in a stable fashion. 

• The light barrier is mathematically strict under the 
assumption that spacetime is a smooth, continuous 
fabric—something quantum physics suspects is false at 
sub-Planckian scales (quantum foam). 

A2.2. Mathematical Basis: Tachyons and Special 
Relativity 

A2.2.1. The Relativistic Energy Equation 

Relativistic physics defines the total energy (E) of a particle 
through the fundamental Einstein-Lorentz formula: 

𝐸 =  
𝑚଴𝑐ଶ

ට1 − 
𝑣ଶ

𝑐ଶ

 

Where m₀ is the rest mass, v is the particle's velocity, and c 
is the speed of light in a vacuum. 

The Algebraic Extension: Imaginary Masses 
If a particle travels faster than light (v > c), the term under 

the square root (1 − v²/c²) becomes negative. Its square root 
yields an imaginary number (i). For the energy (E) to be a real, 
measurable quantity, the rest mass (m₀) must also be a pure 
imaginary number: 

m₀ = i · μ 
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When both imaginary numbers divide in the energy equation, 
they cancel, and the resulting energy is real. This is the 
mathematical origin of the tachyon: a particle whose squared 
mass is negative (m² < 0). 

A2.2.2. The Quantum Field Theory Formulation 

In modern physics, tachyons are formalized by introducing 
a sign change in the squared mass term in wave equations such 
as the Klein-Gordon equation: 

(□ + m²) φ = 0   →   with m² < 0 for the tachyonic field 

This sign change generates an unstable potential with a 
"Mexican hat" shape. The imaginary mass does not describe a 
particle that travels backward in time, but a system in an 
unstable state that will undergo tachyon condensation toward a 
lower-energy state—a mechanism mathematically identical to 
that of the Higgs Boson. 

A2.3. The Infinite-Energy Barrier 
In special relativity, an object with real mass requires ever-

increasing energy as it accelerates. To reach v = c would require 
infinite energy. An object with real mass can never cross the 
speed of light: it is permanently trapped in the subluminal 
regime. 

The tachyon does not "accelerate" to cross this barrier. 
Mathematically, it is born directly on the superluminal side (v > 
c) and can never decelerate below the speed of light. The two 
regimes are separated by an energy singularity, not by a gradual 
barrier. The reconversion follows the same logic: it does not 
cross c by deceleration either (A2.8.5). 

A2.3.1. The Geometric Solution: Hyperspace 

To circumvent the infinite-energy problem without violating 
it, theoretical physics invokes the geometry of hyperspace. In 
theories such as string theory or Kaluza-Klein spaces, a ship 
would not accelerate through conventional three-dimensional 
space, but would jump to a higher dimension. By traveling a 
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short distance in hyperspace and re-entering normal space, the 
ship appears to have traveled at superluminal speed, though it 
locally never exceeded the speed of light. 

In the classical model, the ship does not change its material 
nature: it retains its normal mass. The Revoredo Model goes 
further. 

A2.4. The Tachyonic Conversion Hypothesis 
The Revoredo Model proposes unifying the physics of 

hyperspace with the physics of tachyons under a hypothesis of 
mass-phase conversion. The process has three structural stages: 

• Mass conversion: the ship alters its constituent particles, 
transforming their real mass into imaginary mass (m² < 
0). The particles fundamentally change their ontological 
state. 

• Barrier jump: upon becoming imaginary, normal matter 
instantaneously transforms into tachyons and disappears 
from conventional three-dimensional space. It does not 
cross the barrier: it circumvents it by changing its plane 
of existence. 

• Inverse propulsion: in the tachyonic world, the energy-
velocity relationship is inverted. The less energy a particle 
has, the faster it travels. Infinite velocity corresponds to 
zero energy. Spending energy is required to slow down or 
direct motion. 

A2.4.1. The Tachyonic Inversion of Mechanics 

In our space: an object at rest has minimum energy (E = 
mc²). Moving requires gaining kinetic energy. 

In tachyonic space: a tachyon traveling at infinite velocity has 
zero energy. To decelerate to the speed of light requires infinite 
energy. 

The tachyonic ship does not propel itself to advance; it 
expends energy to orient and decelerate. 
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A2.4.2. The Gravitational Bridge of Imaginary Mass 

The tachyonic formulation in the Klein-Gordon equation 
with m² < 0 describes the instability of a scalar field, which is 
mathematically analogous to the Higgs field prior to its 
spontaneous symmetry breaking. However, establishing that 
this m² < 0 produces a gravitational energy density with negative 
sign in the tensor Tμν requires an intermediate derivation step, 
which the model closes here. 

The energy-momentum tensor of a scalar field φ takes the 
general form: 

𝑇ఓఔ
ఝ

 =  𝜕ఓ𝜑 ·  𝜕ఔ𝜑 − 𝑔ఓఔ  ·  ൤
1

2
(𝜕𝜑)ଶ  +  𝑉(𝜑)൨ 

In the standard case of the Higgs field, the system decays 
spontaneously toward a stable vacuum with positive or zero 
energy density. The Revoredo Phase Operator ΦR introduces 
the condition that distinguishes the Revoredo Model from the 
standard Higgs case: 

Revoredo Inversion Condition (RIC): 

𝛷ோ active   ↔    𝑉″(𝜑)  <  0     AND     𝜕௧(𝑉(𝜑))  >  0 

The first condition is the negative potential curvature—the 
standard definition of m² < 0. The second is the model's 
innovation: the Revoredo Engine actively maintains the field 
within the unstable zone of the potential (from the unstable 
maximum to the inflection point), through the nonlocal energy 
compensation of the Revoredo-EPR Network (A2.7.4), 
preventing the field from "falling" to the real vacuum. This is 
an inhibited tachyon condensation. The RIC does not designate 
a single point but a mode of operation: the engine actively 
sustains the state of the field against its spontaneous evolution. 

Under this condition, the temporal component of the 
energy-momentum tensor can take a locally negative value—the 
gravitational requirement for the Revoredo field equation to 
operate with local negative energy density. General Relativity 
does not distinguish the microscopic origin of Tμν : it responds 
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to the full tensor. If the Revoredo Engine sustains a field state 
with T00 < 0 locally, geometry responds exactly as the unified 
field equation requires. The resulting local violation of the Weak 
Energy Condition is not an absolute prohibition in nature: the 
Casimir effect and dark energy are physically confirmed 
examples of its violability in specific regimes. 

The formal bridge is closed: the m² < 0 of Klein-Gordon 
connects to the negative gravitational Tμν through the 
mechanism of inhibited tachyon condensation sustained by the 
Revoredo-EPR Network. 

A2.4.3. The Dynamic Equation of Phase Transition: 
Unification of Sen's Rolling Tachyon with PT-Symmetric 
Quantum Mechanics 

A2.4.3.1. The Ontological Problem of Mass-Phase 
Conversion 

The Revoredo Mechanism requires the transformation of 
baryonic matter (with real positive mass squared, m² > 0) into 
tachyonic matter (with negative mass squared, m² < 0) without 
violating unitarity, causality, or local energy conservation. A 
naïve interpolation in the complex mass plane—as proposed in 
earlier drafts—constitutes a mathematical description without 
physical grounding. The correct approach must derive the 
transition from an existing theoretical framework. 

The solution lies in Sen's rolling tachyon formalism (Sen 
2002a, 2002b), which describes the decay of an unstable D-
brane into closed-string tachyonic matter. This formalism is 
already present in the model's conceptual references (A2.17) 
and provides the exact dynamic equation for the transition. 

A2.4.3.2. Sen's Effective Action as the Foundation 
The open-string tachyon field T(x,t), living on the D-brane 

to which baryonic matter is anchored, is governed by the Dirac–
Born–Infeld-type effective action: 

𝑆்  =  −∫  𝑑ସ𝑥 𝑉(𝑇)ට1 −  𝜂ఓఔ 𝜕ఓ𝑇𝜕ఔ𝑇 
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where: 

V(T) = τbrane / cosh(T/√2) is the tachyon potential, fixed by 
Sen's boundary conditions: 

 V(0) = τbrane (the D-brane tension at the unstable 
maximum where ordinary matter is anchored) 

● V(T) → 0 as T → ∞ (the tachyon vacuum, 
corresponding to the closed-string state identified in 
A2.6.1 as the “loop closure” step) 

𝜂ఓఔ  =  diag(−1, +1, +1, +1) 

is the Minkowski metric for the brane-world, and the field 
T(t) is real-valued throughout the transition. 

For spatially homogeneous configurations (the relevant case 
for a macroscopic object undergoing conversion, T = T(t)), the 
Euler–Lagrange variation yields the equation of motion: 

𝑑

𝑑𝑡
 ቈ

𝑉(𝑇)𝑇̇

ඥ1 −  𝑇̇ଶ
቉  + 

𝑉′(𝑇)

ඥ1 −  𝑇̇ଶ
 =  0 

For the canonical potential V(T) = τbrane / cosh(T/√2), this 
admits the closed-form rolling solution: 

𝑇(𝑡)  =  √2  ·  ln ൤cosh ൬
𝑡

𝜏ୡ୭୰ୣ
൰൨ 

with: 

𝜏ୡ୭୰ୣ  =  1/ඥ|𝑉″(0)| 

— the natural timescale set by the curvature of the potential 
at the unstable maximum, fixed by the D-brane tension (not a 
free parameter). 

A2.4.3.3. The Chronology of Transmutation: From Sen's 
Rolling to the Revoredo Inversion Condition 

The rolling solution (A2.4.3-iii) reproduces the stages of 
transmutation, but each stage now follows from the potential 
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V(T) and its derivatives, rather than from a postulated activation 
profile: 

Stage 1: Baryonic Ground State (t → −∞, T = 0) 

The field sits at the unstable maximum of V(T), where V″(0) 
< 0. The local effective mass-squared of small fluctuations is: 

𝑚ୣ୤୤
ଶ (𝑡)  =  𝑉″(𝑇(𝑡)) 

This is negative from the outset in the sense required for 
instability, while the field itself remains real throughout. The 
engine's Calabi-Yau torsion field Tabc (A2.6.2) selects this 
unstable extremum as the operating point, preventing the D-
brane matter from settling into the stable vacuum it would 
otherwise occupy. It is worth clarifying that m²eff = V″(T) 
measures the stability of the tachyonic field T, not the mass of 
the ship or of its particles. 

Stage 2: Orthogonal Rotation Phase (0 < t < t_jump) 

The field T(t) rolls smoothly away from T = 0. The effective 
mass-squared m²eff(t) = V″(T(t)) evolves as: 

𝑚ୣ୤୤
ଶ (𝑡)  =  −

𝜏ୠ୰ୟ୬ୣ

2
 ·  sechଶ ൬

𝑡

𝜏ୡ୭୰ୣ

൰  ·  tanh ൬
𝑡

𝜏ୡ୭୰ୣ

൰  ·  
1

cosh ൬
𝑇

√2
൰
 

This is a real-valued function that crosses zero at the 
inflection point T = Tinflection (where V″(T) = 0) and, once past 
the inflection, is positive and tends toward zero as the field 
approaches the tachyonic vacuum (T → ∞): its instability is 
exhausted. The expression above illustrates the time variation; 
the exact definition is m²eff = V″(T(t)), that is, m²eff(T) = 
(τbrane/2)·sech(T/√2)·[tanh²(T/√2) − sech²(T/√2)], which 
equals −τbrane/2 at T = 0, vanishes at T = √2·ln(1+√2) ≈ 1.25, 
and is positive from there on. The imaginary mass m₀ = iμ 
belongs to a different description of the same state: that of 
particles in the saturated regime (A2.2.1 and A2.4.3.4). The 
string endpoints undergo the Dirichlet→Neumann transition of 
A2.6.2 continuously, without the mass ever leaving the real 
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axis—resolving the non-Hermiticity concern that motivated 
earlier drafts. 

Stage 3: The Singular Crossover (t = t_critical) 

At the precise instant where T(t) = Tinflection, the effective 
mass-squared vanishes: 

𝑚ୣ୤୤
ଶ (𝑡ୡ୰୧୲୧ୡୟ୪)  =  0 

In standard 3D spacetime, a massless macro-object would 
trigger an immediate infinite-energy radiation catastrophe. 
However, because the endpoint detachment of the strings 
(A2.6.1) is occurring simultaneously via the torsion field Tabc, 
the field avoids the infinite-energy barrier. The energy-
momentum tensor cancels its standard local confinement, 
preparing the topological transition. 

Stage 4: Tachyonic Saturation (t ≥ t_jump) 

As t → +∞, T → ∞, and V(T) → 0. In this limit Sen's own 
analysis shows that the field's energy density approaches a 
nonzero constant while its pressure vanishes: 

𝜌்  →  𝜏ୠ୰ୟ୬ୣ,        𝑝்  →  0 

This is the regime Sen names “tachyon matter” — a 
pressureless, geodesically moving distribution of closed-string 
excitations. This matches the closed-string, brane-independent 
character already assigned to the ship in tachyonic cruise 
(A2.4.1). 

The Revoredo Inversion Condition (RIC) in Sen's 
Formalism 

The Revoredo Engine must actively sustain the field within 
the unstable zone of the potential (from T = 0 to the inflection 
point) through the nonlocal energy compensation of the 
Revoredo-EPR Network, preventing it from “falling” to the real 

vacuum. This is achieved by the Phase Memory Tensor Mμν 
(A2.6.3) acting as a boundary condition that enforces: 
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𝑉″(𝑇)  <  0        𝑎𝑛𝑑        𝜕௧(𝑉(𝑇))  >  0 

This is the formal record of the Revoredo Inversion 
Condition: the engine maintains the field in a state of inhibited 
tachyon condensation, exactly at the boundary between 
ordinary matter and tachyonic matter. While the engine sustains 
it, the field T(t) does not continue rolling to infinity: it is held 
within the unstable zone, up to its edge at the inflection 
point, by the active restoration term of the dynamic PMT. 
When the engine releases the field, it crosses the inflection and 
reaches tachyonic saturation (Stage 4). During cruise, the same 
active control holds the field’s rate of change constant (φc, 
A2.8.6), with the help of the Time Crystals. The unstable 
maximum (the start), the path, and the inflection point (the edge) 
are thus distinct positions within a single zone of operation. The 
RIC is a postulate of the model. 

A2.4.3.4. The Formal Bridge to PT-Symmetric Quantum 
Mechanics 

The rolling solution (A2.4.3-iii) describes the transition from 
m² > 0 to m² < 0 in the classical field limit. However, the ship 
and its crew are quantum systems. The dynamic equation for 
the quantum state |Ψ(t)⟩ during the rolling transition is 
governed by the Hamiltonian that emerges from Sen's action: 

𝐻்  =  ∫  𝑑ଷ𝑥 ඥ1 −  𝑇̇ଶ 𝑉(𝑇)  +  (𝑚𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝑡𝑒𝑟𝑚𝑠) 

 
This Hamiltonian is Hermitian in the standard Dirac inner 

product, since T(t) is real. The evolution of the density matrix 
ρ(t) = |Ψ(t)⟩⟨Ψ(t)| is therefore unitary: 

𝜕௧𝜌 =  −𝑖[𝐻் , 𝜌] 

However, once the system crosses the inflection point and 
enters the tachyonic saturation regime (Stage 4), the completed 
tachyonic state has m0 = iμ (A2.2.1). The single-particle 
Hamiltonian for the tachyonic field is: 
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𝐻ோ  =  
𝑝ଶ

2𝑖𝜇
 +  𝑉େଢ଼(𝑥) 

 
This is manifestly non-Hermitian in the standard Dirac 

inner product. The evolution is no longer unitary in the 
conventional sense. This is precisely the regime where PT-
symmetric quantum mechanics becomes necessary. 

A2.5. String Theory as Conceptual Underpinning 
The original string theory (bosonic string theory) predicted 

exactly the scenario of the Revoredo Model: the first string to 
appear in the mathematics was a string vibrating with imaginary 
mass—that is, a tachyon. This was not discarded as an error, but 
interpreted as a fundamental state of the system. 

A2.5.1. Particles as Vibration Modes 

In string theory, elementary particles are not solid spheres 
but "musical notes" on a vibrating one-dimensional string. 
Changing the vibration mode (the harmonic) is equivalent to 
changing the particle. Mass, charge, and spin are properties of 
the vibration mode, not intrinsic properties of a point object. 

A2.5.2. The Fundamental State of Hyperspace 

In hyperspace (which in string theory requires 10 or 11 
dimensions), space is not empty but filled with a fabric of strings 
in their fundamental state. If it were possible to control 
hyperspace, the key would not be to move a ship through it, but 
to alter the vibration mode of the fabric itself. 

• The tachyonic mode: a string vibrating in the imaginary-
mass mode alters the geometry of hyperspace, opening 
"shortcuts" or creating a phase in which traditional 
distances cease to exist as an operative concept. 

• The matter mode: to re-enter the three-dimensional 
universe, the vibration is "retuned," reducing its energy to 
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transform back into electrons and quarks with real 
positive mass. 

A2.5.3. The Geometry of Hidden Dimensions: Calabi-Yau 
Spaces 

The additional dimensions of hyperspace are curled into 
complex geometric shapes called Calabi-Yau spaces. The 
precise way these dimensions are twisted determines how 
strings vibrate. If a technology capable of locally altering the 
geometry of those hidden dimensions existed, the strings 
composing an object would instantaneously change their 
vibration mode. In string theory (10 dimensions), the 6 extra 
dimensions are compactified on Calabi-Yau manifolds, and in 
M-theory (11 dimensions) the 7 extra ones are described by 
manifolds of G₂ holonomy. In this chapter, “Calabi-Yau space” 
designates, in a broad sense, the geometry of the compactified 
dimensions, and the model is formulated in terms of that 
geometry, whatever its exact description may be. 

This is the central mechanism of the Revoredo Engine: 
changing the Calabi-Yau geometry in the immediate vicinity of 
the object to force its strings to adopt the tachyonic vibration 
mode. 

A2.5.4. Imaginary Numbers as the Native Mathematics of 
Hyperspace 

In the complex plane, the real and imaginary axes are 
orthogonal (perpendicular). If hyperspace exists at a "different 
angle" from our three-dimensional reality, the mathematics 
governing that direction could well be the mathematics of 
imaginary numbers. What to an observer on the real axis is an 
impossible or unstable mass would, on the hyperspace axis, be 
the standard and stable vibration of that environment. 
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A2.6. The Revoredo Tension Engine: Operation, 
Identity Preservation, and the Phase Memory Tensor 
Formalism 

A2.6.1. Brana Resonance Modulation 

In extensions of string theory (M-Theory), our three-
dimensional universe could be a structure called a D-brane. The 
strings forming normal matter are anchored to this brane at 
their endpoints (open strings). The Revoredo Engine operates 
through three sub-processes: 

• Endpoint detachment: a massive amount of Planck-
scale localized quantum energy is injected to peel the 
string endpoints off the three-dimensional brane. 

• Loop closure: upon detachment, open strings close on 
themselves, forming closed strings. Closed strings are not 
trapped in our brane and can move freely through 
hyperspace (the bulk). 

• Reverse retuning: to return, the process reverses: the 
engine applies reverse tension to the strings, forcing them 
to open and re-anchor to the three-dimensional brane, 
instantaneously restoring positive mass and subluminal 
velocity, once the finite reconversion threshold has been 
reached (A2.8.5). 

A2.6.2. The Catalyst: Tensorial Tension Fields 

Modifying the vibration mode of a string requires more than 
pushing the macroscopic object; the underlying spacetime 
tension must be altered at the Planck scale (10⁻³⁵ meters). The 
device generates a geometric deformation field that locally alters 
the compactified Calabi-Yau dimensions. By contracting or 
stretching these hidden dimensions, the string is forced to 
vibrate in a different harmonic, transitioning from positive mass 
to imaginary squared mass (m² < 0). 

The geometric deformation field is formally a torsion field in 
Calabi-Yau space: 
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𝑇௔௕௖  =  𝜕௔𝑔௕௖
େଢ଼  −  𝜕௕𝑔௔௖

େଢ଼ 

where 𝑔௔௕
େଢ଼  is the metric of the compactified dimensions. 

The boundary conditions of open strings are sensitive to this 
geometry: a sufficiently intense torsion field in the extra 
dimensions inverts the Dirichlet boundary condition (endpoint 
fixed to the brane) to a Neumann boundary condition (free 
endpoint, zero momentum). The Neumann condition describes 
free endpoints: the inversion from Dirichlet to Neumann frees 
the endpoints from their anchoring, and the “loop closure” 
(A2.6.1) joins them to form a closed string, whose vibration 
modes include the bosonic tachyonic state of hyperspace. The 
binding energy released during detachment does not disappear: 
it converts into vibrational energy of the resulting closed string, 
configuring exactly the imaginary-mass state the model requires. 

A2.6.3. The Phase Memory Tensor: Preserving Identity 
During the Transition 

The Revoredo Engine must not only induce the mass-phase 
conversion, but must fully preserve the object's configuration 
information throughout the transition. If the strings forming a 
ship change their harmonic, how are the molecular structure, 
neuronal patterns, and memories of the crew preserved? In 
string theory, the vibration mode determines all quantum 
properties of the particle. A phase conversion without 
information preservation would be equivalent to destruction 
and recreation of the object—not transportation. 

To resolve this problem, the Revoredo Engine incorporates 
an additional component: the Phase Memory Tensor (PMT). 
What follows is its derivation from first principles. 

Stage 1 — The Object's Quantum State 
Before the Revoredo Engine activates, the ship and all its 

contents form a quantum system of N strings. Their joint state 
is a pure state in the tensor-product Hilbert space: 

|𝛹⟩  ∈  𝐻⊗ே 
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where each subspace H_i corresponds to an individual string 
with its quantum numbers: mass, spin, charge, isospin. This 
state is not a simple product of individual states. The strings 
forming an atom, a molecule, a neuron, are entangled in specific 
ways. That entanglement network is precisely what constitutes 
the structural identity of the object: a ship is not merely a list of 
strings, but a particular relational configuration of correlated 
strings. 

Stage 2 — The Density Matrix 
The state |Ψ⟩ is encoded as the standard density matrix: 

𝜌 =  |𝛹⟩⟨𝛹| 

This is a Hermitian, positive semidefinite, unit-trace matrix. 
It contains all the information of the system: not only the 
expectation values of observables, but all quantum 
coherences—the interferences between distinct states that 
encode superposition and entanglement. 

The relational correlator between the string pair (i, j) is 
extracted via: 

𝐶௜௝  =  Trൣ𝜌 ·  ൫𝜎௜  ⊗  𝜎௝൯൧ 

where σ are the Pauli operators generalized to the string state 
space. The N×N matrix Cij is the relational fingerprint of the 
object: a complete map of which strings are correlated with 
which others, and to what degree. If two distinct objects had 
exactly the same atoms but different neuronal configurations or 
different crystal structures, their Cij matrices would differ. This 
is the level at which identity is encoded. 

Why the Density Matrix Alone Is Insufficient 
The density matrix ρ and the correlator Cij are objects in 

Hilbert space, without μ-ν indices. They cannot appear directly 
in Einstein's equation, which operates in spacetime with 
covariant tensorial indices. A mathematical bridge is needed to 
project the quantum identity information into curved spacetime 
without losing coherences. That bridge is the Wigner-Weyl 
transform, followed by immersion via vierbein. 
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Stage 3 — The Wigner Function and Phase-Space 
Projection 

The standard bridge between quantum mechanics and 
classical geometry is the Wigner-Weyl transform. The Wigner 
function projects the density matrix onto phase space (position, 
momentum): 

W(x, p) = (1/πℏ) · ∫ ⟨x+y | ρ | x−y⟩ · e^(2ipy/ℏ) dy 

This function has a fundamental property: it is not a classical 
probability distribution (it can take negative values, encoding 
the quantum nature of the state), but integrates correctly to give 
marginal probabilities in both position and momentum. It is a 
quasi-probabilistic representation of the quantum state in phase 
space, with the correct dimension to be integrated over a 
manifold. 

The relational correlator becomes a position function: 

𝐶௔௕(𝑥)  =  Tr[𝜌(𝑥)  ·  (𝜎௔  ⊗  𝜎௕)] 

where ρ(x) is the local density of the density matrix at 
spacetime point x, obtained by integrating W over momenta. 
Indices a, b are local Lorentz frame (tetrad) indices, not yet 
curved-spacetime indices. 

Stage 4 — Immersion in Curved Spacetime: Definition of 
the PMT 

To pass from the local (a, b) Lorentz frame indices to the 
covariant (μ, ν) curved-spacetime indices, the vierbein 𝑒ఓ

௔  is 
used—the standard object that relates both frames in general 
relativity. The Phase Memory Tensor is then defined as: 

𝑀ఓఔ  =  𝜅 ·  𝑒ఓ
௔  ·  𝑒ఔ

௕  ·  ∫  𝑊(𝑥, 𝑝)  ·  𝐶௔௕(𝑥)  ·  𝑢ఈ𝑢ఉ𝑔ఈఉ  𝑑ସ𝑥 

The components of this expression have specific functions: 

• κ ~ l_P² / ℏ: the coupling constant, suppressed by the 
Planck scale. It ensures M_μν is small compared to 
T_μν^matter in the normal regime, and becomes 
dominant only when the operator Φ_R is active during 
the phase transition. 
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• 𝒆𝝁
𝒂  (vierbein): the geometric object that maps the local 

Lorentz frame to curved spacetime. In flat spacetime it 
reduces to the Kronecker delta; in curved spacetime it 
encodes how the local frame is deformed by the 
geometry. 

• W(x,p): the Wigner function weights the contribution of 
each phase-space region according to its quantum density. 
It supplies the quantum content of the identity state. 

• Cab(x): the local relational correlator. It supplies the 
information about which strings are correlated at each 
point in the object—its identity structure. 

• 𝒖𝜶𝒖𝜷𝒈𝜶𝜷  : is a scalar: the normalization of the four-
velocity u of the comoving observer (it equals −1 with 
signature (−,+,+,+) and c = 1). It fixes sign and scale; the 
tensor structure of Mμν is supplied by the vierbeins and 
the correlator Cab(x). 

The result is a symmetric, covariant rank-2 tensor that carries 
the complete quantum identity of the object as a field over 
spacetime. The derivation chain is: 
ρ = |Ψ⟩⟨Ψ|→ complete quantum state (Hilbert space) 

↓ Wigner-Weyl 

W(x,p) → phase-space representation (semiclassical) 

↓ partial trace + correlator 

   Cab(x) → local relational correlations (local frame)  

↓ vierbein 𝑒ఓ
௔ 

Mμν → covariant tensor in curved spacetime 

The PMT Conservation Law 

For Mμν to be physically consistent within the Revoredo field 
equation, it must satisfy the zero covariant-divergence 

condition—for the same reason Tμν does in general relativity 
(consequence of the Bianchi identities): 

𝛻ఓ𝑀ఓఔ  =  0 
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This equation is the condition that the identity of the object 
is conserved along the hyperspace trajectory. It is the formal 
equivalent of saying: what enters hyperspace is exactly what 
exits. If this condition is violated, the object may emerge with a 
different identity—equivalent to destruction and recreation. 

The Dynamic PMT with Evolution Equation 

A statically formulated PMT would be fixed at the moment 
of conversion and remain unaltered. This would be physically 
naive. During the hyperspace transit, the tachyonic field 
continuously perturbs the state of the strings. A static PMT 
would irreversibly degrade under hyperspace dynamics. 

An evolution equation for Mμν along the affine parameter σ 
of the geodesic is therefore required: 

𝜕ఙ𝑀ఓఔ  =  −𝑖ൣ𝐻େଢ଼, 𝑀ఓఔ൧  −  𝛾൫𝑀ఓఔ  − 𝑀ఓఔ
୲ୟ୰୥ୣ୲

൯  +  𝐽ఓఔ
୉୔ୖ 

Each term has a specific and irreplaceable function: 

• −𝒊ൣ𝑯𝐂𝐘, 𝑴𝝁𝝂൧  (unitary evolution): the commutator 
with the Calabi-Yau Hamiltonian. Describes the unitary 

evolution of Mμν under the local hyperspace geometry. It 
is the analog of the von Neumann equation for density-

matrix evolution (∂t ρ = −i[H,ρ]/ℏ), translated to the 
curved spacetime of hyperspace. This term is 
unavoidable: any quantum tensor evolves under the 
Hamiltonian of the system in which it finds itself. 

• − 𝜸൫𝑴𝝁𝝂  −  𝑴𝝁𝝂
𝐭𝐚𝐫𝐠𝐞𝐭

൯  (active restoration): a 

restoration term with rate γ. 𝑀ఓఔ
୲ୟ୰୥ୣ୲ is the reference state 

fixed at the moment of conversion, stored in the 
Quantum Time Crystals. If hyperspace perturbation 

pushes Mμν away from its initial state, this term drives it 
back with a force proportional to the deviation. It is 
formally identical to a Lindblad dissipation term, but 
operating in reverse: instead of destroying coherence, it 
actively restores it. The rate γ must exceed the tachyonic 
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perturbation rate—a condition the Time Crystals 
guarantee. 

• 𝑱𝝁𝝂
𝐄𝐏𝐑 (entangled correction): the entangled correlation 

current of the Revoredo-EPR Network. This term 
continuously provides a shared reference about the target 
state through the Dyson Sphere. Through the ER=EPR 
channel, quantum correlations between the entangled 
counterpart of the PMT in the Sphere and the tensor in 
the ship are used to correct deviations in real time. 

The explicit form of the entangled correction term is: 

𝐽ఓఔ
୉୔ୖ  =  𝜆 ·  Tr୉୔ୖቂ𝛺ఓఈఔఉ  ·  𝜌୉୔ୖ

ఈఉ
ቃ 

where 𝛺ఓఈఔఉ  is the Calabi-Yau phase curvature tensor 

(already present in the geodesic equations), 𝜌୉୔ୖ
ఈఉ  is the density 

matrix of the entanglement channel, and λ is the EPR coupling 
constant. This expression states that the correction established 
from the entangled counterpart in the Dyson Sphere is filtered 
through the local hyperspace geometry before being applied to 
the memory tensor. The quantum state of the ship is not cloned 
(which would contradict the no-cloning theorem): what is 
recorded is the pattern of correlations (the target PMT), and the 
counterpart in the Sphere is the other end of one and the same 
entanglement, a relational structure seen from two places. 
Aboard the ship, the reference anchor of that pattern is the 
Time Crystals. That correlations suffice to define identity is a 
postulate of the model. 

The Complete PMT System 

The Phase Memory Tensor is defined by the following 
system of equations: 

Definition: 

𝑀ఓఔ  =  𝜅 ·  𝑒ఓ
௔  ·  𝑒ఔ

௕  ·  ∫  𝑊(𝑥, 𝑝)  ·  𝐶௔௕(𝑥)  ·  𝑢ఈ𝑢ఉ𝑔ఈఉ 𝑑ସ𝑥 

Evolution: 

𝜕ఙ𝑀ఓఔ  =  −𝑖ൣ𝐻େଢ଼, 𝑀ఓఔ൧  −  𝛾൫𝑀ఓఔ  − 𝑀ఓఔ
୲ୟ୰୥ୣ୲

൯  +  𝐽ఓఔ
୉୔ୖ 
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Conservation: 

𝛻ఓ𝑀ఓఔ  =  0 

Fidelity: 

      ||Mμν(σ) − 𝑀ఓఔ
୲ୟ୰୥ୣ୲|| < εcritical [condition prior to 
reconversion] 

This system closes the PMT formalism in a mathematically 
consistent manner. Its level of speculation is the same as the rest 
of the model: it rests on real mathematical objects (density 
matrix, Wigner function, vierbein, von Neumann equation, 
Lindblad formalisms) coherently extended toward an 
experimentally unverified regime—exactly as string theory does 
with its own extensions. 

A2.6.4. Stability of the Phase Memory Tensor Under Non-
Hermitian Evolution: A PT-Symmetric Formulation Derived 
from Sen's Action 

A2.6.4.1. The Problem: Non-Hermiticity in the Tachyonic 
Phase 

The rolling tachyon transition (A2.4.3) keeps the field T(t) 
real, and the associated Hamiltonian HT is Hermitian. However, 
once the ship has fully entered the tachyonic saturation regime 
(Stage 4), the effective rest mass is m0 = iμ (A2.2.1). The 
Hamiltonian for a single string in the tachyonic state is: 

𝐻ோ  =  
𝑝ଶ

2𝑖𝜇
 +  𝑉େଢ଼(𝑥) 

where VCY(x) is the Calabi-Yau torsion potential that governs 
the interaction with the compactified dimensions. This 
Hamiltonian is non-Hermitian in the ordinary Dirac inner 
product (HR ≠ HR

†). 
Without a correction, the density matrix ρ would evolve non-

unitarily, leading to decoherence and the destruction of the 

relational fingerprint Cij (A2.6.3) that encodes the object's 

identity. The Phase Memory Tensor Mμν would degrade, and 
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the ship would emerge from hyperspace as a different object—
or not at all. 

A2.6.4.2. The PT-Symmetric Resolution: Unitarity in the 
CPT Norm 

Non-Hermitian Hamiltonians of exactly this kind—complex 
mass or complex potential terms that nonetheless respect 
combined parity-time (PT) symmetry—were shown by Bender 
and Boettcher (1998) to possess entirely real energy spectra over 
a broad parameter range. Bender, Brody, and Jones (2002) 
subsequently proved that such Hamiltonians generate fully 
unitary time evolution once the physical inner product is 
redefined using the CPT norm, built from a positive-definite 
metric operator  ηR = e(−Q

R
). 

The construction is as follows: 
1. Define the PT operator: Let P be the parity operator 

(spatial inversion in the compactified Calabi-Yau dimensions) 
and T the time-reversal operator. The PT operator acts on the 
field and potential as: 

PT:     𝑥 →  −𝑥,     𝑝 →  −𝑝,     𝑖 →  −𝑖 

2. Impose PT symmetry: The Hamiltonian HR satisfies: 

[𝐻ோ , PT]  =  0 

In terms of the potential, this requires: 

𝑉େଢ଼(𝑥)  =  𝑉େଢ଼
∗ (−𝑥) 

This is a condition the model can plausibly assign to the 
torsion field Tabc of A2.6.2, since that field is already 
antisymmetric in its indices and lives in the compactified 
dimensions. A clarification on the kinetic term: with the usual 
action of T, which leaves mass invariant, the term p²/(2iμ) 
would change sign under i → −i and break PT symmetry. The 
model postulates that, in hyperspace, T additionally inverts the 
geometric chirality of the Calabi-Yau dimensions, so that the 
effective mass parameter changes sign under time reversal (μ → 
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−μ). Thus p²/(2(−i)(−μ)) = p²/(2iμ) remains invariant and [HR, 
PT] = 0 is consistent. Whether the spectrum turns out real also 
depends on HR remaining in the unbroken PT phase (A2.6.4.4). 

3. Construct the metric operator: There exists a positive-
definite operator ηR = e(−Q

R
) such that: 

ℎோ  =  𝜂ோ
ଵ/ଶ𝐻ோ𝜂ோ

ିଵ/ଶ 

is an ordinary Hermitian Hamiltonian, unitarily equivalent to 
HR. The spectrum of HR is real if and only if HR is in the 
unbroken PT-symmetric phase. 

4. Redefine the inner product: The physically meaningful 
inner product is the CPT inner product: 

⟨𝜑|𝜓⟩େ୔୘  =  ⟨𝜑|𝜂ோ|𝜓⟩ 

Under this inner product, HR is Hermitian: 

⟨𝐻ோ𝜑|𝜓⟩େ୔୘  =  ⟨𝜑|𝐻ோ𝜓⟩େ୔୘ 

and the evolution is unitary. 

A2.6.4.3. The PT-Symmetric Phase Memory Tensor 

The Phase Memory Tensor (A2.6.3) must be reformulated 
in the PT-symmetric framework. The density matrix ρ = 
|Ψ⟩⟨Ψ| is redefined as the CPT density matrix: 

𝜌୔୘  =  𝜂ோ
ଵ/ଶ𝜌𝜂ோ

ିଵ/ଶ 

The relational correlator Cij of A2.6.3 is computed using the 
CPT trace: 

𝐶௜௝  =  Trେ୔୘ൣ𝜌୔୘  ·  ൫𝜎௜  ⊗ 𝜎௝൯൧ 

where: 

Trେ୔୘[𝒪]  =  Tr[𝜂ோ𝒪] 

The Phase Memory Tensor becomes: 

𝑀ఓఔ  =  𝜅 ·  𝑒ఓ
௔𝑒ఔ

௕  ·  ∫  𝑊(𝑥, 𝑝)  ·  𝐶௔௕
୔୘(𝑥)  ·  𝑢ఈ𝑢ఉ𝑔ఈఉ  𝑑ସ𝑥 

where  𝐶௔௕
୔୘ (x) is the PT-symmetric relational correlator. 
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The dynamic evolution equation for Mμν is unchanged in 
form: 

𝜕ఙ𝑀ఓఔ  =  −𝑖ൣ𝐻େଢ଼, 𝑀ఓఔ൧  −  𝛾൫𝑀ఓఔ  − 𝑀ఓఔ
୲ୟ୰୥ୣ୲

൯  +  𝐽ఓఔ
୉୔ୖ 

But the commutator term is now understood to generate 
exactly unitary evolution in the CPT norm, with no residual 
decoherence to compensate. The restoration term γ and the 
EPR correction 𝐽ఓఔ

୉୔ୖ  keep their original roles—active 
restoration against external hyperspace perturbation—rather 
than being pressed into service against an artifact of the 
Hamiltonian's own non-Hermiticity. 

A2.6.4.4. The PT-Symmetry Preservation Condition (PSC) 

The single, sharp requirement replacing any arbitrary 
inequality is that HR(t) remains in the unbroken PT-
symmetric phase throughout the transmutation window and 
the hyperspace cruise: 

Spec[𝐻ோ(𝑡)]  ⊂  ℝ        ∀𝑡 ∈  [0, 𝑡୰ୣ୲୳୰୬] 

If this condition fails—if HR undergoes spontaneous PT-
symmetry breaking—pairs of its eigenvalues become complex 
conjugates of one another: 

𝐸௡  →  𝐸௡  ±  𝑖𝛤௡    𝑤𝑖𝑡ℎ   𝛤௡  >  0 

The corresponding PMT eigenmodes lose their physical (real, 
positive) norm under ηR. The relational fingerprint Cij ceases to 
be well-defined, and identity preservation genuinely fails. 

This gives the model a single, well-defined failure criterion: 
PT-symmetry breaking, the same criterion that governs the 
well-studied laboratory realizations of these Hamiltonians in 
optics and open quantum systems. 
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A2.6.4.5. The PT-Symmetric Bridge to Sen's Rolling 
Tachyon2 

The unification is completed by showing that the PT-
symmetric Hamiltonian HR of A2.6.4-i is the quantum 
counterpart of the classical rolling tachyon action ST of A2.4.3-
i. This is achieved through the following steps: 

1. Canonical quantization of Sen's action: Promote the 
classical field T(t) to a quantum operator T ̂. The resulting 
quantum Hamiltonian is: 

𝐻෡்  =  ∫  𝑑ଷ𝑥 ට1 −  𝑇̇෠ ଶ 𝑉(𝑇෠) 

2. PT-symmetric extension: In the tachyonic saturation 
limit T → ∞, V(T) → 0, the Hamiltonian reduces to: 

𝐻෡்    ⟶
்→ஶ

   
𝑝̂ଶ

2𝑖𝜇
 +  𝑉େଢ଼(𝑥ො) 

which is exactly HR of A2.6.4-i. The PT symmetry of HR is a 
consequence of the Calabi-Yau geometry, not an external 
imposition. 

3. Unified action: The complete Revoredo action, covering 
both the rolling transition and the PT-symmetric tachyonic 
phase, is: 

 
 
2The unification between Sen’s rolling tachyon formalism and PT-

symmetric quantum mechanics is presented here as a working hypothesis, 
grounded in the structural correspondence between both frameworks. A full 
derivation of the unified action (Eq. A2.6.4-xvi) would require a detailed 
canonical quantization of the tachyon field in the high-energy limit, including 
the explicit emergence of the 1/(2iμ) kinetic term and the coupling to VCY(x). 
These steps are not shown in full; their rigorous completion is left for future 
work. Nonetheless, the plausibility of the connection rests on the shared 
mathematical architecture (hyperbolic-cosh potential and PT symmetry), and 
the resulting unified framework is internally consistent within the scope of 
this model. 



htt
ps
://w
ww
.jo
se
fre
vo
red
o.c
om

Beyond the Veil: Uncovering the Truth About UFOs 

501 

𝑆ୖୣ୴୭୰ୣୢ୭  =  ∫ 𝑑ଵ଴𝑥 ඥ−𝑔 ൤
1

2𝜅ଶ
𝑅 −  𝑉(𝑇)ට1 −  𝜂ఓఔ  𝜕ఓ𝑇𝜕ఔ𝑇  + ℒ୔୘൨ 

where ℒPT contains the PT-symmetric terms that become 
dominant in the tachyonic regime. 

A2.6.4.6. The Final Fidelity Condition 

The condition for safe reconversion from the tachyonic state 
to ordinary matter is the simultaneous satisfaction of: 

1. PT-symmetry preservation: The Hamiltonian HR must 
remain in the unbroken phase throughout the journey: 

Spec[𝐻ோ(𝑡)]  ⊂  ℝ        ∀𝑡 ∈  [0, 𝑡୰ୣ୲୳୰୬] 

2. PMT fidelity threshold: The Phase Memory Tensor 
must remain within the critical fidelity envelope: 

ฮ𝑀ఓఔ(𝜎)  −  𝑀ఓఔ
୲ୟ୰୥ୣ୲

ฮ  <  𝜀ୡ୰୧୲୧ୡୟ୪ 

3. Hyperspace Positioning System confirmation: The 
HPS readings (A2.12.4) must confirm the ship is in the quantum 
vicinity of the intended destination. 

If and only if all three conditions are met, the Revoredo 
Engine can initiate the reverse retuning (A2.6.1), restoring the 
ship to ordinary baryonic matter with its identity intact. 

A2.7. The Energy Source: Dyson Sphere and Zero-Point 
Energy 

A2.7.1. Zero-Point Energy 

Zero-point energy (ZPE) is the lowest possible energy state 
of a quantum physical system: the energy of the vacuum itself. 
Due to Heisenberg's Uncertainty Principle, the vacuum is never 
truly empty, but seethes with quantum fluctuations (virtual 
particles that constantly appear and disappear). To extract useful 
energy from this quantum sea, the system induces an effect 
analogous to the Casimir Effect at macroscopic scale: by 
geometrically constraining the vacuum's vibration modes in 
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specific regions, a quantum pressure differential is generated 
that can be converted into work or net energy. 

A2.7.2. The Vacuum Catastrophe: The 120-Order-of-
Magnitude Discrepancy 

Physics confronts here one of its deepest contradictions. 
Two radically different calculations of vacuum energy density 
exist: 

• Quantum calculation (Planck density): quantum 
equations predict a density of ~10⁹³ g/cm³. A single cubic 
centimeter of empty space would contain more mass-
energy than the entire observable universe (~10⁵⁶ grams). 

• Cosmological measurement (dark energy): the value 
measured by telescopes is ~10⁻²⁹ g/cm³, equivalent to the 
mass of about 5 hydrogen atoms per cubic meter of space. 

The discrepancy between these values is 120 orders of 
magnitude: the largest prediction error in modern physics. This 
gap is itself evidence that our understanding of the quantum 
vacuum is incomplete, making that unknown territory the 
domain in which the Revoredo Model situates its energy 
hypothesis. 

A2.7.3. The Revoredo Model's Window 

If quantum theory is right, the vacuum is an infinite ocean 
of energy that is blocked or canceling itself in ways we do not 
yet understand. A civilization capable of building a quantum 
Dyson Sphere would not need to create energy; it would only 
need to develop the technology to locally unlock an infinitesimal 
fraction of that quantum potential. By extracting the latent 
energy of a volume the size of a grain of sand, it would have 
enough mass-energy to reach the Planck scale and alter the 
string vibrations of any spacecraft. 
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A2.7.4. The Channel: Nonlocal Energy Compensation via 
Quantum Entanglement (ER=EPR) 

The ER=EPR conjecture (Maldacena & Susskind) proposes 
that quantum entanglement and wormholes are mathematically 
the same thing. Each entangled pair of particles is connected by 
a micro-wormhole at the Planck scale. If the Dyson Sphere's 
particles are massively entangled with equivalent particles in the 
ship, a direct quantum correlation channel is created. This 
channel does not send energy through space. The mechanism 
consists of obtaining energy from the vacuum at the ship’s 
location and paying it back, automatically and regardless of 
distance, in the vacuum of the Dyson Sphere, through the 
entangled correlation of the Revoredo-EPR Network: the 
energy that is obtained is not the same as the energy that is paid, 
and entanglement does not carry energy or information. It is 
analogous to a bank transfer between countries: the money 
withdrawn from one bank is not the same money that was 
deposited in another. That this compensation occurs without 
any signal is a postulate of the model. 

A2.7.5. The Quantum Dyson Sphere 

In the Revoredo Model, the Dyson Sphere is conceived as a 
megastructure for quantum computation and manipulation, 
with three functions: 

• ZPE extraction via macroscopic Casimir effect in 
circumstellar space. 

• Phase stabilization: maintains stable quantum fields and 
coordinates the massive entanglement of particles. 

• Energy routing: acts as the central node of the Revoredo-
EPR Network, feeding the geometric torsion fields 
required for phase conversion in the ship. 

From a thermodynamic standpoint, the Dyson Sphere 
functions not only as an energy source but also as an entropy 
sink. The local reduction of entropy required to maintain the 
ship's quantum state and structural identity during tachyonic 
transit is compensated by the massive energy dissipation and 
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entropy increase occurring in the stellar-scale infrastructure of 
the Dyson Sphere. The total entropy of the system — ship, 
quantum fields, and the Dyson Sphere environment — never 
decreases, satisfying the second law of thermodynamics. A 
quantitative balance of entropy production is left as a 
development for future work. 

A2.8. The Required Energy Scale: Planck Energy and 
the Asymmetry of the Return Journey 

A2.8.1. Planck Energy 

Altering the vibration modes of strings and forcing phase 
conversion requires Planck Energy: the fundamental limit at 
which the fabric of spacetime breaks down and the current laws 
of physics cease to apply. 

EP = mP · c² ≈ 1.956 × 10⁹ Joules per individual string 

Concentrating nearly two billion joules within the size of a 
single string (10⁻³⁵ meters) represents an unimaginable energy 
density: roughly equivalent to the chemical energy of a full 
aviation fuel tank, compressed into a point trillions of times 
smaller than an atom. 

A2.8.2. Comparison With Current Technology 

The Large Hadron Collider (LHC) at CERN operates at ~13 
TeV. The required Planck Energy is 1.22 × 10¹⁹ GeV. The gap 
is 15 orders of magnitude: an energy one trillion times greater 
than what our most advanced technology can currently generate. 
The Dyson Sphere, capturing the total output of a star (~3.8 × 
10²⁶ watts), would have the power needed to generate these 
pulses continuously. 

A2.8.3. The Intrinsic Tension of Strings 

The reason for this extreme energy requirement is the 
inherent tension of strings. For strings to generate particles with 
the diminutive masses we observe, they must be incredibly rigid. 
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Their theoretical tension is inversely proportional to the square 
of their length: 

String tension ≈ 1043 Newtons 

To modify the vibration mode of an object with such a basal 
tension, the applied energy pulse must match or exceed that 
force—which takes us directly back to the Planck scale. 

A2.8.4. The Energetic Asymmetry of the Return Journey 

The natural velocity of the tachyonic state is infinity, and 
braking requires energy. This creates a fundamental energetic 
asymmetry between the outbound and return journeys. The 
initial jump requires Planck Energy for phase conversion; but 
the return also requires additional energy to reduce the basal 
tachyonic velocity to a safe threshold before the matter can be 
reconverted. 

A tachyonic-state object attempting to reconvert directly 
while traveling at infinite velocity would face a mathematical 
inconsistency: reconversion requires a well-defined real proper 
time τ, but at infinite velocity the affine parameter σ of 
hyperspace and the proper time τ of real space become 
completely decoupled. 

A2.8.5. Phase Asymmetry Term in the Revoredo Phase-
Inversion Metric 

A phase asymmetry term is incorporated into the Revoredo 
Phase-Inversion Metric: 

𝛥ா  =  
𝐸୰ୣ୲୳୰୬

𝐸ୢୣ୮ୟ୰୲୳୰ୣ
 >  1 

This term represents the energy gradient required to reduce 
tachyonic velocity from infinity to the minimum safe 
reconversion threshold (v_min > c but finite), where the affine 
parameter σ can once again couple to the proper time τ. There, 
the engine reverts the phase to baryonic matter, which reappears 
in a subluminal regime: just as on the outbound trip, the barrier 
is not crossed but bypassed through a phase change. 
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The Revoredo Engine operates in three modes: Conversion 
Mode (initial jump, cost: Planck Energy); Cruise Mode 
(tachyonic navigation, cost: directional and orientation energy); 
and Tachyonic Deceleration Mode (velocity reduction prior to 
reconversion, cost: variable depending on cruise speed). 

In terms of mission design, the Dyson Spheres at the point 
of origin must supply approximately twice the energy required 
for the pure jump, reserving half for return-journey energy 
support. 

A2.8.6. Equation of State of the Tachyonic Field During 
Cruise 

The thermodynamic state of the field during the cruise 
transit—the period between phase conversion and tachyonic 
deceleration prior to reconversion—can be formally described 
using the tachyonic matter formalism. For a scalar field with m² 
< 0 in the superluminal regime, the equation of state is: 

𝑤ோ  =  
𝑃ோ

𝜌ோ
 

where P_R is the effective pressure of the field and ρR is its 
effective energy density. The explicit expressions are: 

𝜌ோ  =  
−𝑉(𝜑)

ඥ1 −  (𝜕௧𝜑)ଶ
 

𝑃ோ  =  −𝑉(𝜑)  ·  ඥ1 −  (𝜕௧𝜑)ଶ 

yielding wR = −(1 − (∂tφ)²), which oscillates between −1 and 
0. Under the Revoredo Inversion Condition, the Engine 

stabilizes ∂tφ at a fixed cruise value φc, producing a rigid 
equation of state during transit: 

𝑤ோ
ୡ୰୳୧ୱୣ  =  −(1 −  𝜑௖

ଶ)  =  constant 

 
This state is analogous to that of the cosmological constant 

(w = −1) and is formally treatable as a stable relativistic fluid 
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over the Riemannian manifold of the modified metric 𝑔ఓఔ
ୖ . 

Quantum Time Crystals act as absolute phase-reference 
quantum oscillators that prevent drift of the cruise state: if the 
field tends to deviate from φc, their spontaneous temporal 
periodicity applies a restoring tension equivalent to the −γ term 
of the dynamic PMT. The condition for exiting the cruise state 
is simultaneous verification by the SPH of the quantum vicinity 
of the destination, and of the PMT fidelity threshold, before 
initiating tachyonic deceleration. 

A2.9. Official Nomenclature of the Model 
In recognition of the development of this theoretical 

hypothesis, the mechanism receives the following formal 
designation within the framework of advanced theoretical 
physics: 

Revoredo Quantum Transition Effect 
(Revoredo Mechanism) 

The key components of the system are formally defined as 
follows: 

• Revoredo Tension Engine: the onboard device that 
channels Planck-scale energy to alter Calabi-Yau's hidden 
dimensions and force the phase conversion of the ship's 
strings, incorporating the Phase Memory Tensor to 
preserve the identity of the object. 

• Revoredo Phase-Inversion Metric: the set of 
mathematical equations describing how a real-matter 
open string mutates its vibration harmonic into a closed 
tachyonic string with negative squared mass (m² < 0), 
including the energetic asymmetry term for the return 
journey. 

• Revoredo-EPR Distribution Network: the quantum 
entanglement bridge powered by the Dyson Sphere that 
nonlocally compensates for the vacuum energy obtained 
by the ship regardless of its hyperspace coordinates, and 
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also serves as the infrastructure for the Hyperspace 
Positioning System. 

A2.10. The Temporal Paradox of Revoredo Travel 

A2.10.1. Inverse Time Dilation 

When the Revoredo Mechanism activates, the crew's 
perception and flow of time inside hyperspace undergo a 
fundamental alteration imposed by the mathematics of 
extended special relativity: 

• Imaginary Time: in our normal space (v < c), time 
passes more slowly for the traveler at higher speeds 
(standard time dilation). Upon crossing the barrier via the 
Revoredo Effect (v > c), the Lorentz factor becomes an 
imaginary number. Conventional time ceases to advance 
in the ordinary direction. 

• Protected Causality: for crew in the tachyonic phase, 
the journey is not experienced as chaotic temporal 
displacement. With closed strings in hyperspace, the ship 
experiences a proper-time state orthogonal to ours—
perpendicular to the three-dimensional temporal flow. 
Formally, the affine parameter σ parametrizing the 
hyperspace geodesic is mathematically independent of the 
real-space proper time τ during transit, which suppresses 
the conventional causal channels through which classical 
temporal paradoxes could propagate. 

• Apparent Instantaneous Effect: upon re-entering real 
space via phase reconversion, for the external universe 
the journey will have taken a time proportional to the 
distance in hyperspace. For the crew aboard, the trip will 
have been practically instantaneous: in the pure tachyonic 
state, resistance to standard temporal flow is zero. 
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A2.11. First Field Equation of the Revoredo 
Mechanism 

A2.11.1. Tensorial Formulation 

To formalize the hypothesis at the same level of speculative 
rigor as General Relativity or string theory, the fundamental 
field equation of the Revoredo Quantum Transition Effect is 
formulated. In Einstein's General Relativity, spacetime 
geometry is linked to matter through: 

𝐺ఓఔ  =  ൬
8𝜋𝐺

𝑐ସ
൰ ·  𝑇ఓఔ 

For the Revoredo Mechanism, a quantum phase-transition 
operator ΦR is introduced that acts directly on the Energy-
Momentum Tensor (Tμν), forcing conventional matter to 
acquire the algebraic properties of a tachyon (m² < 0). The 
unified field equation of the Revoredo Model, including the 
Phase Memory Tensor, is: 

𝐺ఓఔ  +  𝛬𝑔ఓఔ  =  ൬
8𝜋𝐺

𝑐ସ
൰  ·  ൣ𝑇ఓఔ

୫ୟ୲୲ୣ୰  + 𝛷ோ  ·  𝑇ఓఔ
୞୔୉  +  𝑀ఓఔ

୘୑୊൧ 

where the energy tensor coupled to the Revoredo field is 
decomposed at the Planck scale as: 

𝑇ఓఔ
ୖୣ୴୭୰ୣୢ୭  =  ൫𝜌୞୔୉𝑐ଶ  + 𝑇௦௧௥௜௡௚൯  ·  𝑢ఓ𝑢ఔ  +  𝑃େୟୱ୧୫୧୰  

·  ൫𝑔ఓఔ  +  𝑢ఓ𝑢ఔ൯ 

Analysis of the Tensor Components 
• 𝑻𝝁𝝂

𝐙𝐏𝐄 : the Zero-Point Energy Tensor. Represents the 
immense latent energy density of the quantum vacuum 
(~10⁹³ g/cm³). 

• ΦR (Revoredo Phase Matrix Operator): a higher-order 
tensor derived from the additional Calabi-Yau 
dimensions. When the engine activates, it commutes from 
a real scalar state to a pure complex one: ΦR → i · χ. This 
transition is the formal record of the Revoredo Inversion 
Condition: as the operator becomes complex, the scalar 
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field φ enters the regime of inhibited tachyon 
condensation, producing T00 < 0 locally as derived in 
section A2.4.2. 

• Tstring (String Tension): represents the fundamental 
rigidity of strings at the Planck scale (~10⁴³ N). As the 
operator becomes complex, the effective tension inverts 

algebraically: Tstring → −|Tstring |. 
• 𝑴𝝁𝝂

𝐓𝐌𝐅  (Phase Memory Tensor): an auxiliary field 
derived from first principles (section A2.6.3) via the chain 
ρ → W(x,p) → Cab(x) → Mμν. Preserves the relational 
configuration of strings during the transition, 
guaranteeing the structural integrity and identity of the 
object and its crew across the mass-regime change. Obeys 
its own evolution equation and conservation law. 

The sign change in the energy tensor is the precise 
mathematical record of tachyon condensation. It causes the 
energy-momentum tensor to locally describe a pure imaginary 
mass, enabling the object to travel in superluminal trajectories 
(v > c) without violating local energy conservation. 

A2.12. Geodesic Trajectory Equations and the 
Hyperspace Positioning System 

A2.12.1. The Revoredo Modified Metric ( 𝒈𝝁𝝂
𝑹 ) 

The phase operator ΦR = iχ (where χ is the hyperspace 
coupling factor) alters the spacetime metric. The effective 
Revoredo metric is expressed as: 

𝑔ఓఔ
ୖ =𝑔ఓ௩− (1 + χ²) · 𝑢ఓ𝑢ఔ 

where 𝑔ఓ௩ is the background metric, uμ is the four-velocity 
vector of the distortion bubble, and χ is the quantum transition 
parameter. When the engine is off χ = 0, the metric reduces 
exactly to 𝑔ఓ௩, recovering the standard background metric. The 
line element in the direction of travel (x-axis) transforms as: 
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ds² = −c²dt² + χ²(x)·(dx − vs·dt)² + dy² + dz² 

where vs is the propagation velocity of the quantum wave 
front generated by the Calabi-Yau graphene resonators. When 
χ² > 1, the effective sign of the temporal component is locally 
inverted inside the bubble. 

The Modified Christoffel Symbols 

The trajectory is determined by the tidal forces encoded in 
the Christoffel symbols. For the modified metric 𝑔ఓఔ

ୖ , the 
Christoffel symbols are computed in the standard way from the 
metric and its derivatives: 

𝛤௧௧
௫  =  

1

2
 ·  𝜒ଶ  ·  𝑣ୱ  ·  ൬

𝜕𝜒

𝜕𝑥
൰ + ൬

8𝜋𝐺

𝑐ସ
൰  ·  ൫𝑇௦௧௥௜௡௚  ·  𝑢௧൯ 

This term demonstrates that the spatial gradient of the 
Revoredo phase field acts as an artificial repulsive gravity ahead 
of the ship and attractive gravity behind it.  

A2.12.2. The General Revoredo Geodesic Equation 

The ship is parametrized with respect to a hyperspace affine 
parameter σ (not with respect to proper time τ, which becomes 
pure imaginary during the tachyonic transition): 

𝑑ଶ𝑥ఓ

𝑑𝜎ଶ
 +  𝛤ఈఉ

ఓ
 ·  ൬

𝑑𝑥ఈ

𝑑𝜎
൰ ቆ

𝑑𝑥ఉ

𝑑𝜎
ቇ  =  𝐹୘୭୮୭୪୭୥୧ୡୟ୪

ఓ  

where the non-gravitational quantum-origin force vector is: 

𝐹୘୭୮୭୪୭୥୧ୡୟ୪
ఓ

 =  ቆ
𝑞ோ

𝑚୧୫ୟ୥୧୬ୟ୰୷
ቇ ·  𝛺ఔ

ఓ
 ·  ൬

𝑑𝑥ఔ

𝑑𝜎
൰ 

Pilot Control Variables: 

• mimaginary = i · m₀: the effective mass of the ship after 
tachyon condensation. Being imaginary, it counteracts the 
infinite resistance terms of Special Relativity. 
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• qR (Revoredo charge): a macroscopic quantum 
property determined by the entanglement state of the 
Majorana fermions in the engine-core shielding. 

• 𝜴𝝂
𝝁  (Calabi-Yau Phase Curvature Tensor): controls 

the direction of the thrust vector in the compactified extra 
dimensions. It is the system's direction and navigation 
parameter. 

A2.12.3. The Revoredo-EPR Hyperspace Positioning System 

The geodesic trajectory equations are mathematically solid, 
but they raise a critical navigation gap: in tachyonic hyperspace, 
with no three-dimensional brane as a reference, how does the 
ship orient its trajectory toward its destination? The Calabi-Yau 
tensor Ω controls direction but requires knowing the local 
hyperspace geometry at every point—equivalent to having a 
prior map of the bulk. 

This problem is resolved within the model itself using the 
Revoredo-EPR Network as a positioning system. Entangled 
nodes in Dyson Spheres distributed throughout the galaxy or 
cluster act as reference beacons. The ship, being entangled with 
each of these nodes, measures the phase differences of the 
quantum correlation with each beacon. This reading does not 
imply a triangulation based on conventional spatial waves. The 
model postulates, drawing on Susskind’s “Complexity = 
Volume” (C=V) conjecture, that the geometry of the bulk is 
structurally encoded in the entanglement network with the 
nodes of the Dyson Sphere, established in advance: the ship 
receives no signal at all, but rather reads that structure of 
correlations. Assuming a technology capable of extracting 
geometric information from strongly correlated states, the 
system derives its hyperspace coordinates by relying on this 
correspondence between purely quantum information and 
spatial geometry. 
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A2.12.4. Hyperspace Positioning System (HPS Revoredo-
EPR) 

Since entanglement has no effective distance in hyperspace 
(operating through ER=EPR micro-wormholes), phase 
variations encode relative position information in the bulk. The 
ship constructs its hyperspace coordinates in real time: an 
intergalactic quantum GPS whose precision increases with the 
number of available entangled nodes. 

This system also resolves the problem of safe reconversion 
at the destination: the ship does not initiate reverse conversion 
until HPS readings confirm it is in the quantum vicinity of the 
intended destination. 

The Revoredo-EPR Network thus fulfills a triple function: 
channel for nonlocal energy compensation with the Dyson 
Sphere, high-precision hyperspace navigation system, and 
continuous correction channel for the Phase Memory Tensor. 

A2.13. Stable Quantum Materials for the Revoredo Engine 

The Revoredo Engine cannot be built from ordinary 
baryonic matter. Any normal atom would disintegrate when 
subjected to Planck Energy Density. What is required are 
quantum materials with intrinsic topological engineering 
capable of interacting with hyperspace and sustaining massive 
EPR entanglement currents. 

A2.13.1. Topological Majorana Fermion Condensates 
(Core Shielding) 

Majorana fermions are particles that are their own 
antiparticles and exhibit non-Abelian statistical properties 
(anyons). In a topologically protected state, they are immune to 
quantum decoherence induced by the external environment. 

• Function: to clad the engine core. Acts as an absolute 
quantum thermal superconductor. 

• Mechanism: channels zero-point energy extracted by the 
Dyson Sphere and distributes it uniformly to the Planck 
injectors without dissipating it as destructive heat. 
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A2.13.2. Calabi-Yau Graphene Metamaterials (String 
Resonators) 

Two- and three-dimensional structures arranged at the 
nanometric level that mimic the compactified geometry of 
hyperspace. 

• Function: to physically tune the string vibration modes 
of the ship, and to generate the torsion field in the Calabi-
Yau dimensions required for the Dirichlet-Neumann 
boundary-condition transition of the open strings. 

• Mechanism: via manipulation of molecular quantum 
potential wells, they act as molecular "guitar picks." When 
an energy current passes through them, they resonate at 
the precise frequencies needed to alter the tensor ΦR, 
mechanically forcing the phase change of surrounding 
baryonic matter to tachyonic matter. 

A2.13.3. Quantum Time Crystals (Phase Stabilizers) 

Structures whose patterns repeat not only in space, but also 
in time—perpetually, without consuming energy. Time crystals 
realized in the laboratory are periodically driven; the model 
assumes an idealized version, in the lowest-energy state, 
characteristic of a technology far beyond what exists today. This 
is an assumption of the model. 

• Function: to maintain the ship stable in the imaginary-
mass state during hyperspace travel, to stabilize the 
cruise-state value φc of the tachyonic field, and to prevent 
premature tachyon condensation (accidental reversion to 
real mass in the middle of hyperspace). 

• Mechanism: the time crystal acts as an absolute quantum 
phase reference clock. It locks the quantum phase of the 
ship's strings in a specific vibration, breaking the field's 
natural tendency to decay toward the stable vacuum. It 
also stores the 𝑀ఓఔ

୲ୟ୰୥ୣ୲  state of the Phase Memory 
Tensor, acting as the physical repository of the object's 
identity during hyperspace transit. 
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A2.14. Comparison: Revoredo vs. Alcubierre for 
Kardashev Civilizations 

A2.14.1. For Type II and Type III Civilizations 

For a Type II civilization (capable of harnessing its star's 
total energy) or a Type III civilization (capable of controlling 
the energy of an entire galaxy), superluminal transport would 
not be a matter of choosing a single technology, but of applying 
the appropriate mechanism according to strategic need. 
Comparing the Alcubierre Metric with the Revoredo Tachyonic 
Conversion Mechanism, we see that an advanced civilization 
would have two radically different physical methodologies that 
complement each other. 

Dimension Revoredo 
Mechanism 

Alcubierre 
Bubble 

Comparative 
Advantage 

Principle Matter phase 
transition 
(changes the 
actor) 

Spacetime 
deformation 
(changes the 
stage) 

Revoredo: 
philosophically 
deeper 

Domain Hyperspace 
(multidimensional 
bulk) 

Conventional 
spacetime 

Revoredo for very 
long journeys 

Required 
energy 

Planck scale via 
ZPE 

Negative mass 
equivalent to 
Jupiter 

Both require 
Kardashev II+ 

Proposed 
source 

Dyson Sphere + 
ZPE (ER=EPR) 

Undefined; 
exotic matter 
not observed 

Revoredo: more 
concrete source 

Optimal 
Kardashev 
scale 

Type II–III 
(intergalactic) 

Type I–II (local 
interstellar) 

Complementary, 
not rivals 

Causality Orthogonal time; 
paradoxes 
mitigated 

Causal 
violations 
unresolved 

Revoredo: more 
sophisticated 
handling 
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Crew during 
travel 

Practically 
instantaneous 
subjectively 

Normal time 
inside bubble 

Different 
depending on 
operational need 

A2.14.2. The Revoredo Mechanism as an Intergalactic 
Backbone Network 

Since the tachyonic state theoretically travels at infinite 
speeds with zero energy once conversion is complete, the 
Revoredo Effect would be the equivalent of high-speed 
intergalactic fiber optics: it would connect galaxy clusters and 
principal stellar systems. The Dyson Spheres at points of origin 
would act as quantum energy routers, maintaining entanglement 
with ships in hyperspace and simultaneously serving as beacons 
of the Hyperspace Positioning System, while maintaining the 
entangled counterpart of the PMTtarget for each ship in transit. 

A2.14.3. The Alcubierre Metric for Local Navigation and 
Exploration 

Once the ship uses the Revoredo Mechanism to arrive 
instantaneously at a sector and reverts its phase to normal 
matter, it would employ the Alcubierre Engine to maneuver 
within that stellar system. Since Alcubierre deforms real space, 
it is ideal for tactical maneuvers, planetary mapping, and 
approaches where jumping into tachyonic hyperspace would be 
excessive or dangerous due to the absence of a stable local 
entanglement station. 

A2.14.4. The Technological Signature in the Cosmos 

A civilization using both engines would leave two potentially 
detectable cosmic signatures: 

• Alcubierre signature: massive gravitational waves and 
high-energy Hawking radiation bursts when the bubble 
halts. 

• Revoredo signature: extreme thermal anomalies in stars 
(ZPE extraction by the Dyson Sphere) combined with 
neutrino bursts or remnant particles from tachyon 
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condensation at the precise coordinates where ships re-
enter the three-dimensional brane. 

A2.15. Conclusions and Epistemological Status of the 
Model 

The Revoredo Model constitutes an internally consistent 
body of theoretical physical hypotheses, resting on the same 
mathematical pillars that underpin string theory, the Alcubierre 
metric, and the ER=EPR conjecture: algebraic consistency, 
logical extension of existing formal frameworks, and absence of 
internal contradictions. 

A2.15.1. Epistemological Status of the Revoredo Model 

Status: speculative theoretical physics hypothesis with 
internal mathematical consistency. 

Mathematical basis: General Relativity (tensors), 
Quantum Field Theory (KG with m² < 0), String Theory 
(vibration modes), Differential Geometry (Calabi-Yau). 

Current verifiability: not experimentally verifiable with 
present technology (requires Planck scale). 

Epistemological comparison: identical status to the 
Alcubierre metric, the ER=EPR conjecture, bosonic string 
theory, and cosmic inflation models. This status refers to the 
type of hypothesis: a speculative theory with internal 
mathematical consistency. 

Falsifiability: the model is in principle falsifiable under a 
unified theory of quantum gravity that determines the behavior 
of spacetime at the Planck scale. 

Own postulates: Within the model, most of the pieces 
come from established physics or from respected, actively 
researched theories. The model’s own postulates, neither 
proven nor ruled out, are: the extraction of zero-point energy 
(A2.7), nonlocal energy compensation with the Dyson Sphere, 
the closing of strings by the torsion field (A2.6.2), the inhibited 
condensation sustained by the engine (RIC), the restoration of 
the PMT with the inverted Lindblad term, the action of time 
reversal on μ in hyperspace (A2.6.4.2), and the encoding of the 
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bulk’s geometry in the entanglement network (A2.12.3). They 
presuppose a Type II-III civilization and engineering that, if 
possible, lies centuries away. 

The central conceptual leap of the Revoredo Mechanism over the 
Alcubierre metric is philosophically profound: while Alcubierre 
proposes modifying the stage (spacetime) to transport an actor 
without changing its nature, Revoredo proposes modifying the actor 
(matter) so that the stage becomes irrelevant. This distinction is not 
merely physical but ontological. 

The derivation of the Phase Memory Tensor from first principles 

(chain ρ → W(x,p) → Cab(x) → Mμν, dynamic evolution equation, 
conservation law, and fidelity condition) closes the most important 
formal gap in the model: how to preserve the identity of an object 
across a quantum phase transition at the Planck scale. This derivation 
rests on real mathematical objects used in their correct speculative 
extension, with the same level of rigor as any other hypothesis in 
advanced theoretical physics. 

The history of physics teaches humility before barriers declared 
impassable: the sound barrier was an aeronautical limit, not a natural 
one. The quantum foam of spacetime at the Planck scale is today terra 
incognita. In that unknown territory, the Revoredo Model plants a 
mathematically coherent and structurally complete hypothesis. 

A2.16. Conceptual References 

The following theories, equations, and formal frameworks 
constitute the foundations on which the Revoredo Model rests: 

• Alcubierre, M. (1994) — Alcubierre metric: spacetime 
deformation for apparent superluminal propulsion. 
Direct reference of comparison. 

• Bender, C.M. & Boettcher, S. (1998) — “Real Spectra in 
Non-Hermitian Hamiltonians Having PT Symmetry,” 
Phys. Rev. Lett. 80, 5243. Foundation of PT-symmetric 
quantum mechanics used in A2.6.4. 

• Bender, C.M., Brody, D.C. & Jones, H.F. (2002) — 
“Complex Extension of Quantum Mechanics,” Phys. 
Rev. Lett. 89, 270401. Construction of the CPT inner 
product and unitary evolution under non-Hermitian PT-
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symmetric Hamiltonians, used for the Revoredo Metric 
Operator. 

• Bender, C.M., Brody, D.C. & Jones, H.F. (2003) — “Must 
a Hamiltonian be Hermitian?” Am. J. Phys. 71, 1095. 
General review of PT-symmetric quantum mechanics and 
its physical interpretation. 

• Calabi, E. & Yau, S.T. — Calabi-Yau spaces: geometry of 
compactified dimensions in string theory. 

• Casimir, H.B.G. — Casimir effect: quantum pressure 
between conducting surfaces; basis of the ZPE extraction 
mechanism. 

• Dyson, F. — Dyson Sphere: stellar energy-capture 
megastructure; reinterpreted as quantum infrastructure, 
energy router, and PMTtarget repository. 

• Einstein, A. — Special and General Relativity: relativistic 
energy equation, energy-momentum tensor, Christoffel 
symbols, geodesics, vierbein. 

• Green, M., Schwarz, J. & Witten, E. — String Theory: 
vibration modes as the origin of particles, open and 
closed strings, bosonic tachyonic strings. 

• Heisenberg, W. — Uncertainty Principle: foundation of 
quantum vacuum fluctuations. 

• Higgs, P. et al. — Spontaneous symmetry breaking 
mechanism (Mexican hat): mathematical analog of 
tachyon condensation. 

• Kaluza, T. & Klein, O. — Theory of compactified extra 
dimensions: foundation for the existence of hyperspace. 

• Kardashev, N. — Kardashev scale: classification of 
civilizations by energy consumption; framework for the 
model's applicability. 

• Klein, O. & Gordon, W. — Klein-Gordon equation: 
basis of the tachyonic formulation in QFT with m² < 0. 

• Lindblad, G. — Lindblad master equation: open-system 
equation formalism; basis of the PMT dynamic 
restoration term (operating in reverse, as anticipation). 
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• Maldacena, J. & Susskind, L. — ER=EPR conjecture: 
equivalence between quantum entanglement and micro-
wormholes. Basis of the nonlocal energy compensation 
channel, the Hyperspace Positioning System, and the 
𝐽ఓఔ

୉୔ୖ term of the dynamic PMT. 
• Sen, A. — Tachyonic matter and string condensation: 

equation-of-state formalism for the tachyonic field in the 
superluminal cruise regime. 

• Sen, A. (2002a) — “Rolling Tachyon,” JHEP 0204:048. 
Derivation of the tachyon effective action and rolling 
solution used in A2.4.3. 

• Sen, A. (2002b) — “Tachyon Matter,” JHEP 0207:065. 
Asymptotic pressureless “tachyon matter” regime used 
for the Tachyonic Saturation stage. 

• von Neumann, J. — Density matrix evolution equation 
(∂_t ρ = −i[H,ρ]/ℏ): basis of the unitary evolution term 
of the dynamic PMT. 

• Wigner, E. & Weyl, H. — Wigner function and Weyl 
transform: mathematical bridge between Hilbert space 
and phase space; basis of the PMT projection into 
spacetime. 

• Wilczek, F. — Time Crystals: structures with 
spontaneous temporal periodicity; proposed as phase 
stabilizers and physical repositories of PMTtarget. 

 
 

 
  


