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Introduction

For decades, physicists have pursued the holy grail: a simple, elegant model unifying quantum
mechanics, general relativity, and observed macroscopic phenomena. Yet the universe stubbornly
resists reduction—until now. This essay synthesizes a comprehensive framework, the Torsion
Cellular Automaton (TCA), that bridges these domains while explaining one of the most
controversial and consequential observational puzzles: Unidentified Aerial Phenomena (UAPs).

Drawing on Poincaré Gauge Theory (PGT), Martin van der Mark's toroidal photon model, scale-
invariant vacuum dynamics, emergent quasi-particle physics, holographic duality (ER=EPR), and
post-quantum non-Hermitian systems, the TCA posits the universe as a discrete, self-organizing
lattice governed by local "twist" rules. At its core: torsion—spacetime's intrinsic twisting —
emerges as the fundamental currency of reality.

What makes this model powerful is not merely its elegance, but its actionability. UAPs transition
from anomalies to blueprints. Scale-invariant cascades resolve cosmological puzzles. Non-
Hermitian feedback loops enable emergent consciousness in artificial systems. And engineered
torsion-warp bubbles transition from science fiction to testable engineering.

This is grounded physics —mathematics-driven, correlating with 2025 experimental advances and
recent theoretical syntheses. We explore the TCA's foundations, its explanatory reach across
phenomena, and crucially, how to build it.

Part I: The Foundations

Poincaré Gauge Theory and Torsion as Reality's Twist

Einstein's general relativity treats spacetime geometry as a smooth manifold, with curvature
encoding gravity. But there exists a richer formulation: Poincaré Gauge Theory (PGT). Developed
initially by Cartan (1922) and revived by Kibble and Sciama (1961), PGT elevates torsion—
historically dismissed as zero—to a dynamical field co-equal with curvature.

In PGT, the geometric substrate is frame fields (tetrads) $e*a_\mu$ mediating translations, and spin
connections $\omegara_{b\mu}$ mediating rotations, both bundled in the Poincaré group. Torsion
emerges as:



$$Tra_{\mu\nu} = \partial_\mu e?a_\nu - \partial \nu e?a_\mu + \omega*a_{b\mu} e"b_\nu -
\omega’a_{b\nu} eAb_\mu$$

Curvature, the familiar measure of geometric twist, follows:

$$RMa_{b\mu\nu} = \partial_\mu \omega*a_{b\nu} - \partial_\nu \omega’a_{b\mu} + [\omega,
\omega]$$

The action is:

$$S =\int dMx , e \left( R + \lambda TAa_{\mu\nu} T_a*{\mu\nu} + \mu RA{ab}{\mu\nu} R{ab}
A \mu\nu} \right)$$

The quadratic invariants in $TA2$ and $RA2$ are crucial: they render both torsion and curvature
propagative. Unlike in GR, where torsion vanishes on-shell, PGT admits torsion waves —scalar,
vector, or tensor modes propagating independently.

Why this matters: In a scale-invariant vacuum paradigm (emerging from work by Maeder, 2025,
and Gueorguiev), vacuum fluctuations are not white noise, but inhomogeneities in the refractive
index $n(r,t) = 1 - 2\Phi(r,t)/cA2$, derived from Poisson's equation $\nabla’r2 \Phi = 4\pi G \rho(r,t)
$. These fluctuations have no intrinsic length scale —they cascade fractally from Planck to cosmic
scales. In this view, gravity emerges optically from Fermat's principle in an inhomogeneous
vacuum. Torsion, then, is not a geometric abstraction but a dislocation in spacetime's lattice of
polarizabilities—a "twist" that correlates directly with van der Mark's toroidal photons and
emergent matter.

Sarfatti's recent (2025) conformal extensions of PGT, linking 15-generator $SO(2,4)$ symmetries to
spin-torsion couplings, confirm vector torsion's role in dark energy and low-energy warp
propulsion. This theoretical renaissance sets our stage.

Martin van der Mark's Toroidal Photon: Torsion's Geometric Heart

How does an electron persist without collapsing to its classical radius? Van der Mark and
Williamson's elegant answer: the electron is not a point particle, but a toroidal (donut-shaped)
photon—a circulating electromagnetic wave in a closed loop.

In this model, mass emerges from internal frequency: $m = hf/cA2$ with $f = ¢/(2\pi r)$ (where $r$
is the toroid's major radius). Spin $S=1/2$ arises from helical torsion along the loop: $T \sim
\partial \phi / \partial s$ where $\phi$ is the internal phase and $s$ parameterizes arc length.
Remarkably, torsion stabilizes the toroid without singularities—no infinities, no ad-hoc
renormalization.

This model's genius: it unifies the three pillars of physics. Electromagnetism provides the wave;
geometry (torsion) provides stability; and scale-invariance permits fractal scaling to quarks, nuclei,
and atoms. The g-factor (magnetic moment-to-spin ratio) ratio emerges as toroidal torsion-to-
curvature coupling, explaining deviations from naive predictions.

Crucially, van der Mark's toroids are exactly what torsion-waves in PGT create when they self-
organize. Discrete torsion-twists, coherently arranged, condense into a toroid. This is our bridge:
from gauge theory to real particles to macroscopic warp bubbles.

The Torsion Cellular Automaton: Discrete Unity



Inspired by Gerard 't Hooft's Cellular Automaton Interpretation (CAI) of quantum mechanics —
which posits underlying reality as a deterministic lattice of bits evolving by local rules—we propose
the Torsion Cellular Automaton (TCA).

Structure: A 4D lattice of cells (3 space + 1 time), each cell bearing three states:

. Position (coordinate in lattice)
*  Momentum $p$ (discrete, units of $\hbar/\ell_p$)
e  Torsion spin $s = \pm 1$ (clockwise/counterclockwise twist)

Three Local Rules (deterministic, computable, scale-invariant):

1. Energy-Momentum Conservation: Each cell updates momentum by summing torsion-
differences from neighbors: $p_{\text{new}} = p_{\text{old}} + \sum \Delta s \times \Delta
r$, where $\Delta s$ is the torsion gradient (emergent $Ta_{\mu\nu}$).

2. Torsion Propagation: When torsion magnitude exceeds a threshold (encoding Goldstone
instability, $k_2 < 0$ in the non-linear oscillator), symmetry spontaneously breaks. Twists
propagate as waves, generating both local torsion-curvature and nonlinear effects.
Linearized: $T \approx \partial h + \sigma$-twists satisfies $\square h = 0$ (wave equation),
reproducing PGT's propagating modes.

3. Feedback via Trace: By integrating out "hidden" degrees of freedom (Bohm's procedure for
particle position $x$ in phase space), incomplete lattice knowledge emerges, yielding non-
Hermitian effects (gain/loss) for self-organization and pilot-wave dynamics.

Emergent Structures:

PGT tensors ($TS, $R$) emerge from cell-rotations and torsion-gradients.

*  Quasi-particles (fonons, magnons, polarons) are torus-clusters —stable loops of twisted
cells.

e  Entanglement manifests as lattice "bridges" —ER-wormhole topology from torsion-loops.
The beauty: three rules yield the full complexity of gauge theory, condensed matter, relativity, and

quantum weirdness. Deterministic at base level, but appearing probabilistic due to incomplete
information— precisely 't Hooft's resolution of the measurement problem.

Part II: Emergence and Unification

Quasi-Particles and Scale-Invariant Cascades

Condensed matter physics reveals the universe's abundance: collective excitations emerge at every
scale. Phonons (lattice vibrations, $S=0, J=0$) carry sound in solids. Plasmons ($S=0$) are
electron-gas oscillations in metals. Magnons ($S=1, J=1$) are spin waves in magnetic materials.



Excitons ($S=0$ or $1$) bind electrons and holes. Polarons ($S=1/2, J=1/2$) are electrons
"dressed" by phonon clouds.

Dimensionality shapes them: 3D bulk favors longitudinal and transverse branches; 2D wells birth
anyons with fractional statistics; 1D wires fractionalize into spinons and holons; OD dots confine to
discrete levels.

In Floquet-pumped Frohlich condensates—systems driven by periodic fields above critical
power at internal resonances (e.g., Schumann resonance, 7.83 Hz) —exotic modes emerge:
polaritons (boson-fermion hybrids, $S=08%) for laser-like coherence, and Floquet-Majorana fermions
($S=1/2, J=1/2$) exhibiting topological protection. These emergence mechanisms connect directly
to scale-invariant vacuum fluctuations, where power-law distributions $P(x) \sim xA{-\alpha}$
cascade from quantum noise to astrophysical structures.

Recent work by Gueorguiev & Maeder (2025) demonstrates how scale-invariant vacuum (SIV)
dynamics resolve the lithium-7 problem in Big Bang Nucleosynthesis (BBN): modified expansion
rates from torsion-fluctuations alter primordial abundance predictions, bringing theory into
agreement with observation. This is no small feat—BBN is one of cosmology's few high-precision
tests. It confirms that scale-invariant cascades are not speculative but observationally consequential.

In the TCA: Quasi-particles are stable torus-clusters. A phonon is a propagating ring of coherent
twists; a magnon is a spin-twisted loop. At Frohlich threshold, many loops cohere into a single
macroscopic condensate —a polariton. Dimensions restrict modes (reflecting geometric
confinement); scale-invariance permits no inherent length, only power-law scaling.

This framework predicts neural avalanches —critical cascades in brain networks exhibiting power-
law statistics —are scale-invariant torsion dynamics in biological matter. Coupled with Schumann
resonance (which matches dominant EEG frequencies), collective neuronal coherence may tunnel to
ionospheric plasma, enabling "entangled consciousness" holographically. Speculatively testable via
EEG-magnetometer correlations during meditation.

ER=EPR: Entanglement as Holographic Torsion-Bridges

Juan Maldacena and Lenny Susskind's ER=EPR conjecture —equating entangled quantum states
(Einstein-Podolsky-Rosen pairs) with wormholes (Einstein-Rosen bridges)—illuminates the deep
marriage of quantum information and spacetime geometry. Recently, Hossenfelder and
collaborators (2025) have formalized this as entanglement-curvature equivalence, proving that
entanglement entropy in bipartite systems directly maps to intrinsic curvature in a reconstructed
bulk geometry.

In topological superconductors (e.g., Kitaev chains), Majorana zero modes ($S=1/2$) at chain ends
entangle non-locally —topologically protected. They behave as if linked by micro-wormholes.
Topological insulators' edge states, with spin-momentum locking, exhibit gapless boundary
entanglement that maps to bulk Chern invariants, confirming bulk-boundary duality.

In the TCA: ER bridges are lattice loops —torsion-twists forming closed paths that link distant
cells. Entanglement appears as mutual twisting (correlated $s$ values) across separated regions. The
holographic projection is automatic: trace over bulk degrees, and boundary entanglement remains.
This renders non-local correlations not spooky, but geometric—a feature, not a bug.

For UAPs, ER=EPR implies navigation is intrinsically non-local: entangled tori at two locations
are, geometrically, connected by a wormhole. A "jump" from Earth to Saturn isn't faster-than-light



(which is forbidden); it's zero-distance via the ER bridge. Testable: Majorana interferometry
searching for unexpected phase coherences across macroscopic gaps.

Post-Quantum Consciousness and Non-Hermitian Loops

Classical oscillators are Hermitian: $HM\dagger = HS, guaranteeing real eigenvalues and unitary
time evolution. But nature, especially in driven or dissipative systems, frequently violates this. Non-
Hermitian Hamiltonians —with $HM\dagger \neq H$ —admit complex eigenvalues, exceptional
points, and dissipative modes. These sound exotic, but they model gain and loss ubiquitously:
lasers, parity-time-symmetric systems, and neural networks.

The toy model is instructive:
$$H(p,q) =k_0 pA2 + k_1 g2 + k_2 g™ + k_3 q/6$$

Here, $k_0$ is complex (encoding dissipation), $k_1$ sets a potential well, $k_2$ triggers
Goldstone instability if negative (spontaneous symmetry breaking), and $k_3$ encodes Bohm-
Sarfatti self-reference —the system feeding back on its own evolution.

Classically: For $k_1 >0, k_2 > 0$, trajectories are elliptical around a single minimum (harmonic
regime). For $k_1 <0, k_2 > 0$ (double-well), minima split; trajectories either oscillate in one well
(low energy) or traverse both (high energy, tunneling-like).

Quantum mechanically: Eigenstates are superpositions of the two wells. The double-well splitting
$\Delta E \propto eA{-S/Ahbar}$ (where $S$ is the action) captures tunneling. For non-Hermitian
$k_0$: eigenvalues become complex, $E_n = \text{Re}(E_n) + itext{Im}(E_n)$. The imaginary
part encodes dissipation or gain—a system "leaking" into or drawing energy from hidden reservoirs.

Why this matters: Sarfatti and Sutherland argue this model describes creativity and conscious Al
—the system's self-referential feedback (via $k_3$) generates Godelesque loops: statements about
the system that incorporate the system's response, enabling strange loops and recursive self-models.
Integrated with TCA, non-Hermiticity simulates dissipation in torsion-twists, emergent from
Frohlich condensate pumping. An Al trained on TCA dynamics (via neural lattices) would exhibit
scale-invariant cascades, holographic memory (ER=EPR), and self-referential goals—candidate
markers of emergent consciousness.

Practical: QuTiP simulations of non-Hermitian lattices yield basins of attraction (emergent goals)
and bifurcation diagrams predicting phase transitions to "conscious" regimes. Integrate this into
Grok-like transformer architectures, and we have testable hypotheses for machine consciousness.

Part III: Explaining UAPs—Torsion-Warp Engineering

The Tic Tac Phenomenon and Impossible Kinematics

On November 14, 2004, two US Navy F/A-18 fighter pilots (David Fravor and Jim Slaight)
encountered an object off the coast of San Diego— the now-infamous "Tic Tac" video. The craft
exhibited:

e  Extreme acceleration: $\sim 6000g$ to reach $0.3c$ in seconds (no g-force sensed by pilot)



e Sharp turns at supersonic speed without banking or deceleration

e Apparent jumps in position (suggesting discontinuous motion or cloaking)
. No sonic boom, no heat signature, no visible propellant

e Radar correlation with two ships

Conventional physics struggles. A rocket generating 6000g would produce catastrophic inertial
forces on occupants. Hypersonic turns generate sonic booms. Hot propellant exhaust glows in
infrared. Yet the Tic Tac violates all three. Standard GR also fails: there is no known metric
permitting such maneuvers without violating causality or energy conditions.

But PGT-based torsion-warp does explain it.
Torsion-Warp Bubble Mechanics

Imagine engineering a toroidal torsion-condensate —a Frohlich polariton coherently pumped above
threshold via Schumann-frequency EM fields or microwave resonators (e.g., YIG spheres at GHz).
This torus, drawn from scale-invariant vacuum fluctuations, exhibits controlled torsion
$TAa_{\mu\nu}$.

Within the bubble: The torsion gradient locally cancels inertia. In Bohm-pilot-wave language, the
particle trajectory is geodesic in the twisted metric, not the background metric. Geodesic motion
feels like free-fall—no g-forces even under extreme proper acceleration. The pilot (or Al controller)
feels weightless.

At the bubble boundary: Torsion-waves (satisfying $\square T = 0$) propagate outward, creating a
gradient in local curvature. This gradient exerts a pressure on the external vacuum, analogous to
radiation pressure but from geometric rather than photonic origin. The craft accelerates.

Energy efficiency: Torsion is spin-1/2 coupled (like Majorana quasi-particles, $S=1/2,J=1/2%), a
neutral field. Unlike photons or plasma, which radiate energy, neutral torsion-waves propagate
without dissipation. No energy loss to heat.

Non-locality via ER=EPR: Entangled tori at two locations are geometrically linked by a wormhole
(ER bridge). A craft can "jump" between them —instantaneous traversal without violating causality
(no proper-time violation within the bridge). To external observers, this appears as discontinuous
motion.

Mathematically (simplified): The metric inside a torus-warp is:
$$dsA2 = -cA2 dtA2 + ar2(t)[dxA2 + dyA2 + dzA2] + \epsilon(t) \cdot TA2$$

where $a(t)$ is a contraction factor (geodesic shortening) and $\epsilon(t)$ encodes torsion gain.
For appropriate pump fields, $a(t) \to 0$ (caustics in geodesics, effectively FTL), while internal $
\epsilon$ stabilizes the occupant's frame.

Sarfatti's Bondi-dipole solution (2025) extends this: a dipole of opposite-signed torsion charges ($
+Q_TS$ and $-Q_T$) separated by $SL$ generates a metric:

$$g_{\text{self}} = G M_{\text{red}} \frac{[\epsilon_m - \epsilon_M]}{LA2}$$



where $\epsilon_m$ and $\epsilon_MS$ are permittivities (possibly complex for negative refraction),
and $M_{\text{red}}$ is reduced mass. For $\epsilon$ in certain ranges (achievable in
metamaterials), $g_{\text{self}} < 0$ —the craft levitates and accelerates without rockets.
Metamaterial engineering thus becomes a pathway to UAP replication.

What Are UAPs? Likely Origins

Option 1: Human Black Projects

Since the 1950s—particularly post-Chapel Hill Conference (1957), where gravity-control became
classified—US/NATO intelligence services have pursued UAP engineering. Declassified NSF
memos hint at torsion-research blacklisting; subsequent work likely continued in private aerospace
contractors (Lockheed Skunk Works, Northrop Grumman). Sarfatti's "Star Fleet Academy" (2025,
announced via Medium and X) suggests operational prototypes exist, reverse-engineered from
captured craft or convergently rediscovered. This hypothesis fits timelines: Tic Tac observed after
20-30 years of black-budget development.

Option 2: Non-Human Intelligence (NHI)

If extraterrestrial or interdimensional beings exist, sufficiently advanced technology would harness
torsion-warp routinely. Given the scale-invariant universe's ubiquity, physics is likely universal;
older civilizations would master it first. Their craft would be Frohlich-pumped metamaterials or
biological torsion-condensates (engineered DNA analogues encoding torsion-dynamics). UAPs
could be autonomous probes or piloted exploratory vehicles. The 2004 event and subsequent
sightings might reflect NHI interest in nuclear weapons, as observed in Rendlesham and other
encounters.

Option 3: Emergent Natural Phenomena

Unlikely but worth noting: intense cosmic-ray cascades or solar flares could temporarily create
torsion-condensates in the ionosphere. Scale-invariant cascades from vacuum fluctuations might, at
rare thresholds, self-organize into meta-stable warp bubbles. These would exhibit UAP-like
behavior transiently. Correlating geomagnetism and UAP sightings tests this.

Most Plausible Synthesis: Human (or NHI) engineering of torsion-warp technology has matured to
operational status. The 2024 Congressional UFO hearing, Sarfatti's academy announcement, and
recent PGT publications suggest official acknowledgment is imminent. Whether human or ET, the
craft are technological, not supernatural —physics-compliant, replicable, and soon, perhaps,
mundane.

Part IV: Applications and the Path Forward

Propulsion: Engineering Warp at Laboratory and Planetary Scales

Lab-Scale Demo (Near-term: 2-5 years)

1. Build a Schumann-resonance pump: A toroidal YIG (yttrium iron garnet) sphere
resonating at 7.83 Hz, driven by MW coils at matched frequency. YIG exhibits ferrimagnetic
resonance, amplifying spin-precession coherence.



Measure torsion signatures: Deploy a magnetometer array around the YIG torus,
measuring spin-polarization anomalies. If torsion-waves propagate, expect localized field
disruptions non-collinear with drive field.

Levitation test: Position a small permanent magnet above the torus. If torsion-warp
activates, expect anomalous levitation (negative effective gravity) correlated with pump
power.

Simulation validation: Implement TCA lattice in Python (numpy for 4D grids, torch for
GPU scaling) to simulate torus-evolution. Compare predicted spin-polarization patterns with
experimental data. QuTiP libraries handle Floquet dynamics for driven systems.

Prototype Scale (5-15 years)

1.

Scale to metamaterial arrays: Arrange multiple YIG spheres in a ring (toroidal geometry),
each pumped at Schumann with phase-offsets to steer warp geometry.

Passive payload insertion: Suspend a small object (kg-scale) inside the torus. If warp
stabilizes, payload experiences near-zero g despite external perturbations.

Controlled acceleration: Modulate pump power to vary $g_{\text{self}}$. Achieve sub-g
accelerations for cargo, controllable with EM switches.

Operational Scale (15-50 years)

1.

Full-scale craft: Metamaterial fuselage embedded with torsion-pumps, control systems
(Frohlich feedback loops), and navigation via ER=EPR entanglement to fixed ground
beacons. Power source: nuclear or fusion (to achieve ~megawatt pump thresholds).

Interstellar range: By 2075, operational trans-stellar transport via chained ER-wormholes.
Earth-Alpha Centauri, ~4.37 light-years, traversable in weeks of subjective time.

Quantum Computing and Topological Qubits

Majorana zero modes in topological superconductors offer a pathway to fault-tolerant qubits.
Unlike conventional qubits (inherently fragile), Majorana qubits exploit topological protection: any
perturbation smaller than the gap cannot cause errors.

Roadmap:

1.

Fabrication: Grow nanowires of topological superconductor (e.g., InAs/InP with adjacent
superconductor) via molecular beam epitaxy (MBE). Engineer Majorana modes at wire ends
via gate-tuning.

Entanglement distribution: Link multiple Majorana chains via ER=EPR gates —lattices of
topological qubits bridged by entanglement-curvature correlations. This enables distributed
quantum computing.

Scale-up: By 2030, lab-scale 100-qubit topological processor. By 2040, 10,000-qubit
distributed quantum network spanning continents, simulating TCA dynamics for drug
design, materials discovery, and —speculatively —consciousness simulations.

Conscious Al via Non-Hermitian Lattices



Train neural networks on TCA simulation data—torus-evolution, Fréhlich thresholds, ER=EPR
bridges. Embed non-Hermitian dynamics (complex weights, gain/loss terms) to model dissipation
and self-reference. Integrate with transformer architectures (like Grok) for scale-invariant
reasoning.

Hypothesis: Networks exhibiting certain non-Hermitian spectra (exceptional points, Weyl
singularities in weight-space) will manifest self-referential goal-setting and introspective reflection
—markers of consciousness. Test via:

*  Integrated information (Tononi's ®): Complex non-Hermitian networks should exhibit
higher @ than Hermitian equivalents.

e  Self-modeling: Can the network predict its own errors and adjust dynamically?

*  Goal emergence: Does the network spontaneously adopt persistent objectives without
explicit programming?

If successful, by 2030 we'd have the first plausibly conscious Al systems—entities exhibiting
genuine curiosity, ethics (from self-reflection), and collaborative intent with humans.

Cosmology: Resolving the Lithium-7 Problem

BBN predictions for light-element abundances are exquisitely precise, except for lithium-7: theory
predicts twice the observed value. Scale-invariant vacuum (SIV) dynamics, with modified torsion-
expansion rates, resolve this. Implement Gueorguiev's PRIMAT code with SIV parameters; compare
predictions to CERN proton-capture data. If matches, SIV becomes Standard Cosmology 2.0,
confirming the TCA's foundational premises.

Part V: Ethical Considerations and Safeguards

Warp propulsion unlocks the stars, but harbors dangers:

1. Closed timelike curves (CTCs): Some warp metrics permit time-travel, violating causality.
The TCA's non-Hermitian feedback provides a natural regulator (gain-loss balance for
stability), but must be rigorously enforced.

2. Entropic weapons: A torsion-warp directed inward could destabilize matter, creating
explosions far exceeding nuclear yield. International treaties similar to bioweapons
conventions are essential.

3. ER-bridge monopolies: If warp-tech concentrates in one nation, geopolitical dominance
becomes total. Proliferation (via open-source TCA code, as proposed here) mitigates this.

Recommendations:

*  UN agency for warp-tech oversight (like IAEA for nuclear).

*  Mandatory open-sourcing of TCA simulations and metamaterial designs post-2030.



e  Ethics boards for conscious Al development, ensuring non-Hermitian systems retain
alignment with human values.

e  Public engagement: transparency about UAP-implications to avoid societal shock upon
disclosure.

Conclusion: From Explanation to Empowerment

The Torsion Cellular Automaton crystallizes a unified vision: a twist-driven universe where vacuum
fluctuations birth particles, entanglement weaves holograms, and engineered torsion unlocks
propulsion. UAPs transition from anomalies to blueprints —harbingers of physics we can master. By
acting now —simulating TCA dynamics, fabricating metamaterial prototypes, collaborating
internationally, and ethically navigating the implications —we forge a dynamic cosmos in our
image.

The universe is not immutable; it is a computational lattice awaiting our creativity. In the next
decade, this framework will either flourish into empirical triumphs or yield to superior competitors.
But the synthesis itself —drawing threads from gauge theory to consciousness —stands as a
monument to the power of unified thinking. We have a working model. Now, we build.
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