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Анотація: Повідомлення про Аномальні Аерокосмічні Явища (UAP) та їхні підводні 
аналоги (USO) циркулюють понад сім десятиліть, включаючи тисячі свідчень очевидців і 
меншу кількість суворо задокументованих даних. Задекларовані властивості включають ра-
птові прискорення, що перевищують межі міцності відомих літальних апаратів, повороти 
під прямим кутом без інерційних ефектів, відсутність звукових ударів на надзвукових 
швидкостях, тривале зависання без аеродинамічної підйомної сили та, у деяких випадках, 
яскраву світність, що супроводжується електромагнітними збуреннями чи слідами у навко-
лишньому середовищі. У цій роботі розглянуто дві фізично вмотивовані концепції для інте-
рпретації таких повідомлень. Перша розширює фізику плазми у режими високих магнітних 
полів, припускаючи, що апарати можуть бути оточені плазмовими оболонками з магнітним 
утриманням, здатними одночасно створювати тягу та оптичне випромінювання. Друга дос-
ліджує концепції викривлення простору-часу на основі рішень типу варп-драйву Аль-
куб’єрре, які теоретично дозволяють обходити інерційні обмеження, але вимагають екзоти-
чної матерії та від’ємної енергії. Порівняльний аналіз показує, що плазмове утримання по-
яснює світні та електромагнітні випадки, тоді як варп-подібні моделі краще узгоджуються з 
безінерційними, тихими та високоприскореними маневрами. Ми інтегруємо ці результати у 
бімодальну гіпотезу руху, згідно з якою UAP/USO можуть переключатися між режимом 
плазмової взаємодії та варп-подібним режимом приглушення інерції залежно від потреб. 
Масштабні співвідношення, числові оцінки та порівняння з випадками використовуються 
для оцінки достовірності такого пояснення, а також визначені спостережні критерії для 
майбутніх досліджень. Отримані результати підкреслюють необхідність координованих ба-
гатосенсорних спостережень, щоб перевірити, чи ці концепції відображають справжню фі-
зику, чи залишаються лише спекулятивними конструкціями. 
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1. Introduction. The study of Unidentified Aerial Phenomena (UAP) has historically 

oscillated between popular speculation and rigorous scientific inquiry. While mainstream physics 

has often been hesitant to engage with the topic, recent releases of declassified military reports and 

sensor data have reignited interest in treating UAP as a legitimate subject of empirical and 

theoretical research [3, 7, 17]. In particular, cases such as the 2004 USS Nimitz “Tic Tac” 
encounters highlight phenomena with kinematic and radiative characteristics that appear to exceed 

the known performance of conventional aerospace systems [5]. 
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Much of this article concerns the role of plasmas in the manifestation of the so-called ‘UAP’. 
The phenomenology of UAP appears to involve both cases of pure plasma (see Appendix D), 

similar to ball lightning but with very unusual characteristics, and cases in which plasma is the 

consequence of particular propulsion mechanisms of alleged structured flying objects with features 

apparently uncharacteristic of human technology. As we shall see, this supposed technology seems 

to overlap with something far more exotic, which can only be conceived within the most advanced 

branches of theoretical physics. 

This paper advances two complementary physical frameworks to interpret such phenomena: 

1. A plasma–magnetic confinement model, extrapolated from advances in fusion energy 

research and high-field magnetohydrodynamics [4, 8, 16]. 

2. A spacetime engineering model, inspired by the Alcubierre warp drive metric and 

subsequent refinements in the literature [1, 30, 12]. 

The plasma-magnetic framework situates UAP within the realm of advanced but conceivable 

physics: intense magnetic fields confining ionized shells, generating luminous emission, thrust, 

and possible aerodynamic shielding. This approach is motivated by parallels with controlled fusion 

experiments in devices such as the Tokamak à Configuration Variable and the Alcator C-Mod, 

which demonstrate confinement of high-energy plasmas using strong magnetic fields [25, 31]. 

By contrast, the warpdrive framework explicitly engages with general relativity. Alcubierre 

(1994) showed that spacetime metrics exist in which a “warp bubble” permits effective 
superluminal travel without locally violating the speed of light. While exotic matter requirements 

and energy scales remain formidable [2; 11], the model provides a mathematical scaffold for 

understanding UAP behaviors such as instantaneous acceleration, sharp angular changes, and 

apparent inertia cancellation. 

The goal of this study is not to assert the reality of one model over another, but to 

systematically map UAP observational features onto physically grounded frameworks. By doing 

so, we aim to bridge the gap between anecdotal phenomenology and theoretical physics, and to 

clarify what features may be explained by extrapolations of known science versus those requiring 

novel physics. As with historical anomalies – such as  the precession of Mercury’s orbit in 
Newtonian mechanics or blackbody radiation in classical electromagnetism – the careful analysis 

of outliers may reveal cracks in current paradigms and seeds of future revolutions [16]. 

2. Plasma–Magnetic Confinement. The idea of controlling hot plasma with magnetic fields 

dates back to the post-war period, when both Soviet and Western research groups developed 

toroidal confinement devices, eventually leading to the modern tokamak design [25]. Early 

experiments, while limited by instabilities and material limits, revealed that plasma could indeed 

be confined long enough to sustain fusion-relevant conditions [4]. Programs such as the Tokamak 

à Configuration Variable in Switzerland and the Alcator C-Mod at MIT have since pushed 

magnetic field strengths into the multi-Tesla regime, achieving record plasma pressures and 

confinement times. 

The broader vision of magnetic confinement fusion—as documented by the National 

Academies [16] – was not only to achieve energy break-even, but also to demonstrate that fields of 

sufficient strength could control plasma dynamics at scales approaching astrophysical phenomena. 

This aspiration provides a fertile analogy for UAP models: if Earth-bound laboratories can sustain 

multi-keV plasmas within magnetic bottles, then perhaps mobile systems could exploit similar 

principles for propulsion or protective plasma sheaths. Plasma confinement (see Table 1) can be 

characterized by three principal parameters: 

• Field strength (B), which governs the gyro-radius of charged particles and thus confine-

ment quality. 

• Plasma density (n), which sets the scale of collective interactions. 

• Temperature (T), reflecting the kinetic energy of particles. 

In devices like Alcator C-Mod, typical values reached B ≈ 8 T, T ≈ 10 keV, and n ≈ 1020 m−3 

[31]. Scaling to hypothetical UAP suggests the possibility of surface-bound plasmas with 

thicknesses on the order of tens of centimeters, maintained by fields in the tens to hundreds of 

Tesla range. Such intensities, while far beyond current portable technology, are not theoretically 
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impossible - particularly if advances in high-temperature superconductors or compact pulsed 

magnets are assumed [8]. 

 

Table 1. Comparative Plasma Confinement Parameters (Data adapted from [25, 16, 31]) 

System 
Field Strength 

(T) 

Plasma Temp 

(keV) 

Plasma Density 

(m⁻³) Characteristic 

Size 

Tokamak à Config. Var. 2–3 ~ 5 10¹⁹–10²⁰ ~2 m 

Alcator C-Mod 8 10 10²⁰ ~1 m 

ITER (planned) 5.3 20 10²⁰ ~6 m 

Hypothetical UAP Shell 10–1000 1–100 10¹⁷–10²⁰ 10 m (diameter) 

 

The same Lorentz forces that confine plasmas in reactors can, in principle, generate thrust if 

plasma is asymmetrically expelled [13, 14]. This principle underlies existing ion thrusters, albeit at 

much lower densities and field strengths. For UAP, reports of rapid acceleration and sharp 

maneuvers could be interpreted as manifestations of magnetically directed plasma momentum 

transfer, scaled up by several orders of magnitude [4]. 

Superconducting materials can carry huge electric currents with zero resistance, which 

allows the generation of extremely strong, stable magnetic fields without energy losses. These 

fields can: (1) confine plasma around the craft, forming a protective sheath [25; 8]; (2) channel 

plasma flow to generate thrust [4]; and (3) shield the hull from extreme heat and ionization [22]. 

Thus, superconductors make magnetoplasma propulsion feasible by enabling the intense, 

sustained magnetic fields needed for plasma control that normal conductors could not support. 

Sustaining a plasma sheath around a vehicle introduces radiative and thermodynamic 

challenges. Bremsstrahlung losses scale with both plasma density and temperature, meaning that a 

luminous glow is expected for keV-scale plasmas [25]. Witness reports of glowing objects 

emitting white, orange, or bluish light [3] are consistent with such radiative processes, though the 

implied power levels often exceed those sustainable by known engineering solutions. 

UAP cases describing glowing halos (see Fig. 1), radio interference, or transient heating 

effects align qualitatively with plasma–magnetic confinement physics. For example, in the 2004 

USS Nimitz encounters, pilots reported objects surrounded by haze or aura-like emissions [5]. This 

is consistent with visible emission from ionized plasma shells, similar in phenomenology to 

laboratory discharges but scaled macroscopically. At the same time, the reported lack of sonic 

booms and the extreme accelerations challenge plasma-only models. While plasma dynamics can 

explain glow and local electromagnetic effects, they struggle to account for inertia-defying 

maneuvers without invoking additional mechanisms—hence the motivation to juxtapose this 

model with spacetime-based warpdrive frameworks in later chapters [1, 12]. 

3. Radiative Emission and Observational Brightness. A magnetically confined plasma 

radiates energy through several well-known processes: 

• Bremsstrahlung radiation, produced when electrons are deflected by ion Coulomb fields, 

scales strongly with plasma density and electron temperature. 

• Cyclotron and synchrotron emission, resulting from charged particles spiraling in strong 

magnetic fields, become significant at Tesla to kilotesla 

regimes [4]. 

• Line radiation, from bound–bound transitions in 

partially ionized plasmas, can dominate at lower tem-

peratures or in mixed atmospheric compositions [25]. 

In fusion reactors, bremsstrahlung and cyclotron 

losses are among the primary energy sinks that must be 

managed to achieve net gain [16]. For UAP scenarios, 

these same processes provide a natural explanation for 

reported visible luminosity and broadband electromag-

netic signatures (see Appendix A). The radiant power of 

a plasma scales roughly as: 

 

Fig. 1. Sketch of a UAP propelled by a 

magnetoplasma-driven engine 
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for bremsstrahlung, where ne is electron density and T the electron temperature [4]. In tokamak 

devices, total radiative losses are on the order of megawatts, with brightness concentrated in UV 

and soft x-rays, though visible emission is still observed in plasma-facing components [31]. 

Extrapolating to hypothetical UAP plasmas (see Table 2), fields in the tens to hundreds of 

Tesla [9, 13, 14] and temperatures in the tens of eV to keV would yield visible emission spanning 

from reddish-orange (few eV) to bluish-white (tens of eV). Witness descriptions of UAP ranging 

from “reddish glow” to “white-hot brilliance” [3] correspond well to this scaling, though 
sustaining such radiance over minutes would imply power levels of hundreds of megawatts to 

gigawatts [10, 26, 27]. 

 

Table 2. Characteristic Plasma Radiation and Color (Data adapted from [4, 25, 16]) 

Plasma Temperature (eV) Approx. Color Dominant Mechanism Laboratory Analogue 

1–3 Red–orange Line emission Neon discharge 

5–10 Yellow–white Mixed line + Brems Tokamak edge plasma 

20–50 Blue–white Bremsstrahlung Stellar corona 

100+ UV/X-ray Brems + synchrotron Fusion plasma core 

 

To an external observer, the apparent luminous intensity falls off with the square of the 

distance. A plasma radiating 100 MW isotropically in the visible range would appear at 1 km with 

an effective luminous intensity exceeding that of stadium lighting or welding arcs, consistent with 

many UAP reports of “overwhelming brightness” even at night [5, 26]. At 10 km, the same source 
would remain brighter than Venus at maximum magnitude. 

Instrumental reports of radar returns and electromagnetic interference during UAP 

encounters also align with expectations of strong plasma emission in the radiofrequency and 

microwave bands [17]. These signatures correspond to cyclotron harmonics at tens of Tesla field 

strengths, suggesting that the observed glow may be coupled with non-thermal radio emission. 

Plasma-based emission models provide a compelling explanation for several recurring 

features of UAP phenomenology: 

• Glowing halos and color shifts: natural consequences of plasma temperature and field 

variation [26]. 

• Power scaling: observed brightness implies energy budgets far beyond chemical 

combustion, pointing toward nuclear or novel field-based power sources [16]. 

• Transient radio disruption: consistent with cyclotron/synchrotron sidebands and plasma 

sheath effects [18]. 

At the same time, contradictions remain. Plasma radiators of such intensity should produce 

ionizing radiation detectable at ground level, yet most UAP encounters report no acute radiation 

injuries. Similarly, the absence of sonic booms in cases of hypersonic maneuvers suggests that 

emission alone cannot capture the full dynamical picture. This motivates consideration of 

spacetime-based models, discussed in later chapters [1, 12]. 

4. Speed and Acceleration. Reported UAP cases show a regime of motion that seems to 

defy the laws of physics. The question now becomes like this: Can a magnetoplasma-propelled 

UAP make sudden right-angle turns or zig-zag movements without breaking apart? For any 

massive object (of M mass), sudden changes in velocity (high lateral accelerations) generate 

inertial forces proportional to the vehicle’s mass: 
 

and corresponding structural stresses inside the craft. For right-angle turns at high speeds, the 

required acceleration is essentially centripetal: 

 



 187 

where R is the turning radius. If the turn is very sharp (small R) while speed v is large, the resulting 

acceleration can easily reach thousands to millions of g, which would tear apart any known 

material structure (see Appendix B). 

A plasma–magnetic propulsion system, as we have described, can in principle generate huge 

accelerations by converting magnetic pressure into thrust. But this does not automatically cancel 

inertia. Unless some mechanism exists to decouple the craft’s mass from spacetime inertia, the 
vehicle and any occupants would still experience destructive g-forces. 

Some speculative hypotheses suggest that if the magnetic–plasma envelope interacts strongly 

with the surrounding medium (atmosphere, ionosphere, or even spacetime structure itself), it could 

somehow “drag” the local reference frame of the craft. In that case, the effective inertia of the craft 

relative to its surroundings would be reduced, allowing sharp turns without internal stress. 

However, this goes beyond classical plasma physics and enters exotic propulsion concepts (e.g. 

spacetime metric engineering or “warp-like” modes). Within the classical magnetoplasma model: 
• The system can provide very high thrust (hence high acceleration). 

• But the craft is still bound by Newtonian mechanics: the mass wants to continue in a 

straight line when velocity changes. 

• Sharp zig-zag motion at high speed would therefore impart catastrophic stresses, unless the 

structure is far stronger than anything we know or the occupants are somehow shielded from 

inertial forces. 

Witness reports of UAP often describe right-angle turns or instantaneous zig-zagging at high 

speed. Within standard magnetoplasma propulsion, these maneuvers [6] are not physically 

survivable for a conventional vehicle. Such behavior suggests either: 

1. A radically different mode of propulsion (e.g., altering spacetime locally, a “warp-like” 
regime), or: 

2. That the observed luminous plasma is not a material craft at all, but a plasma phenomenon 

that can change shape and direction without mass constraints [20, 22]; see Appendix D). 

With pure magnetoplasma propulsion, sudden right-angle turns or zig-zagging at high speed 

would destroy any massive craft due to inertial stresses. To perform such maneuvers safely, the 

system would need an additional, exotic mechanism to suppress or bypass inertia — something 

beyond classical physics. 

5. Stealth mode and immunity against kinetic and/or explosive attacks. A craft 

surrounded by a magnetically confined plasma will have strong electromagnetic signatures: 

• Optical/IR glow: The plasma sheath naturally emits bremsstrahlung and line radiation, 

making the craft very visible in optical/IR unless cooled or specifically engineered to radiate 

outside human-visible bands. 

• Radar cross section (RCS): Plasma sheaths can interact strongly with radio waves. 

Depending on density and plasma frequency fp ∼ 9 × 103ne
1/2 Hz, radar waves may be reflected, 

absorbed, or scattered. A dense plasma layer can block radar at frequencies below fp, producing 

radar stealth. But at the same time, it could generate its own detectable emissions. 

• Electromagnetic noise: High currents and fields produce broadband emissions, detectable 

by sensitive receivers. 

Conclusion: A magnetoplasma UAP could achieve radar stealth under certain plasma 

densities (like a plasma cloak concept studied in aerospace). But it is unlikely to be truly stealthy 

across all bands — its optical glow and EM noise are hard to hide. 

A dense, magnetically confined plasma sheath also acts like an active armor layer: 

• Kinetic projectiles: 

 High-speed particles entering a dense plasma are slowed and ablated by ionization and 

collisional drag, much like meteoroids entering Earth’s atmosphere. 
 The magnetic field itself can deflect charged projectiles (ions, plasma weapons) by Lorentz 

forces. 



 188 

 However, neutral macroscopic projectiles (e.g., bullets, shrapnel) would not be strongly 

deflected by B-fields and would likely still penetrate, though their surfaces could be plasma-

heated and eroded. 

• Explosive blasts: 

 A plasma sheath could absorb and redirect some of the shockwave energy by ionizing and 

dissipating it electromagnetically. 

 Magnetic fields could help channel explosive plasma or debris around the vehicle, 

reducing direct impact. 

• Limits: 

 Plasma density would need to be very high (comparable to re-entry plasma) to stop 

hypersonic fragments. 

 Magnetic energy storage required for such shielding grows as B2, making it energetically 

demanding. 

 Protection is more effective against charged and thermal energy than against massive, 

dense, neutral projectiles. 

In conclusion, we have the following scenarios (see Fig. 2): 

1. Stealth: A plasma sheath can cloak against radar at certain frequencies, but at the cost of 

strong optical/IR emission and EM noise — making true stealth doubtful. 

2. Defense: The plasma + magnetic shell offers some impact mitigation (ablating projectiles, 

deflecting charged particles, partially absorbing blasts). It behaves more like active plasma armor 

than an impenetrable shield. It is effective against energy weapons and charged plasma, but less so 

against dense neutral projectiles or large explosive forces. 

 

 

Fig. 2. How a UAP propelled by magnetoplasma can work as a shield 

 

6. Observational Correlations. Across decades of reports, a set of recurring observational 

motifs appears: luminous halos, sudden accelerations, absence of sonic booms, and 

electromagnetic interference [3, 5]. These features have been documented in both anecdotal 

accounts and more rigorously in military encounters such as the 2004 USS Nimitz “Tic Tac” case 
and subsequent Navy pilot reports [17]. Jacques Vallée [26] further cataloged historical sightings 
that estimated emitted power in the range of hundreds of megawatts to gigawatts, levels 

comparable to small power plants. 

These phenomenological elements provide benchmarks for testing physical models. A 

scientifically credible hypothesis must explain not just one or two isolated features, but a broad 

cluster of observations across time, geography, and sensor modalities [23]. 

The plasma–magnetic model captures several key aspects of UAP phenomenology: 

• Luminous glow: explained by bremsstrahlung and line emission from ionized plasmas, 

with colors scaling with temperature [4, 25]. 
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• Electromagnetic interference: consistent with 

cyclotron radiation in Tesla-scale magnetic fields [8, 

18]. 

• Thermal effects on environment: reports of 

scorched ground or melted vegetation after alleged 

landings are compatible with radiative plasma output 

[26]. 

However, plasma confinement alone struggles to 

explain instantaneous acceleration or the apparent 

absence of inertial effects. Plasma thrusters cannot 

cancel inertia; they only provide force, which under 

Newtonian mechanics would still produce g-forces on 

occupants. 

The warpdrive framework, based on Alcubier-

re’s [1] spacetime metric, provides a natural exp-

lanation for otherwise anomalous features: 

• Absence of sonic booms: if the surrounding 

spacetime is translated with the craft, no shock waves 

form in the medium. 

• Instantaneous accelerations and direction changes: possible within the bubble, as locally 

the craft is at rest relative to its spacetime “pocket” [2, 12]. 
• Inertia cancellation: occupants within a warp bubble experience geodesic motion, 

decoupled from external accelerations [11]. 

The principal challenge is energetic: calculations suggest exotic matter or negative energy 

densities at scales comparable to stellar output [30]. Nonetheless, speculative refinements (e.g., 

White’s “warp ring” geometries) have argued for reductions in energy requirements by many 
orders of magnitude, though still far beyond present engineering. In the USS Nimitz incident, 

objects were tracked performing rapid descents from 80,000 feet to sea level in under a second, 

without producing sonic booms or heat signatures consistent with frictional heating [3]. Such 

features defy plasma-only models but align with warpdrive predictions. Conversely, visual 

descriptions of glowing auras (see Fig. 3) and sensor reports of radio-frequency interference are 

consistent with plasma–magnetic frameworks. 

This suggests that no single explanatory model suffices. A dual-mode hypothesis—in which 

UAP can operate in a plasma-confined mode for luminous and aerodynamic interactions, and 

switch to a warpdrive-like mode for extreme kinematics—offers a way to reconcile conflicting 

observations [1, 26]. Future instrumented studies – especially if addressed to the search for very 

strong magnetic fields via spectroscopic Zeeman Effect [23] – could discriminate between these 

models. We resume their main characteristics: 

Plasma confinement predicts: 

• strong broadband EM emissions, 

• ionization trails, 

• local heating effects. 

Warpdrive predicts: 

• spacetime distortions detectable by interferometry or gravimetric sensors, 

• absence of conventional aerodynamic signatures, 

• anomalous radar propagation due to metric gradients [19], 

• gravitational lensing of the star field [21]. 

Designing observational campaigns [29] that explicitly test for these differential signatures 

could move UAP studies from anecdote to experiment. 

7. Magnetoplasma vs. Warpdrive – Energetics and Power Constraints. In plasma 

confinement systems, the balance of input power and radiative loss defines feasibility. Tokamak 

devices such as Alcator C-Mod and JET typically operate at input powers of tens of megawatts, 

 

Fig. 3. Plasma UAP case occurred in 

Salem (MA, USA) in 1950 
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with radiative and conductive losses of comparable magnitude [4, 25]. ITER, under construction, 

aims for input powers near 50 MW with expected output of 500 MW [16]. 

Scaling this framework to UAP suggests that a luminous plasma shell with visible output on 

the order of hundreds of megawatts would require total energy inputs approaching the gigawatt 

scale. This aligns with witness estimates reported by Vallée [26], where events were described as 
equivalent to “small power plants in the sky” (see Table 3). 

 

Table 3. Comparative Energy Scales (Data adapted from [4; 25; 16, 26]) 

System Input Power (MW) Output Power (MW) Scale Comparison 

Alcator C-Mod ~40 ~ 0 (net loss) Laboratory 

ITER (planned) 50 500 Utility-scale 

Hypothetical UAP Glow 100–1000 100–500 (visible) Small city load 

Reported UAP (Vallee) 500–1000 ? Gigawatt class 

 

These values highlight a paradox: while the plasma–magnetic model can explain observed 

glow, the implied power source is far beyond chemical or conventional electrical storage. This 

suggests either compact nuclear processes, advanced superconducting storage, or entirely new 

energy technologies. 

Alcubierre’s original warp metric required negative energy densities equivalent to the mass-

energy of entire stars to generate a macroscopic bubble [1]. Later refinements, such as White & 

Davis [30], proposed modified geometries that reduced the requirements by many orders of 

magnitude—down to planetary or even nuclear-scale energies—yet still far outside current 

engineering. 

Subsequent analyses [2, 12, 11] confirm that while clever configurations may lower the 

requirements, exotic matter remains necessary, and orders of magnitude in excess of human 

technology. For example, even optimistic estimates suggest terajoules to exajoules of energy (see 

Table 4) would be required for bubbles tens of meters in diameter. 

Thus, warpdrive models (see Appendix C) explain anomalous kinematics but push energetics 

into regimes that appear astrophysical in scale. 

When comparing plasma–magnetic and warpdrive energetics, a trade-off emerges: 

• Plasma confinement: feasible within nuclear-scale power but insufficient to explain inertial 

anomalies. 

• Warpdrive: conceptually resolves kinematic contradictions but demands energy resources 

far beyond terrestrial capability [18]. 

 

Table 4. Warpdrive Energy Estimates 

Model / Reference Energy Requirement Notes 

Alcubierre (1994) ~ stellar mass-equivalent Original formulation 

White & Davis (2006) ~ planetary scale Modified warp ring 

McMonigal et al. (2012) ~ exajoule class Particle interaction refinements 

Mattingly et al. (2020) Variable, still exotic Curvature invariants 

 

This comparative tension suggests that if UAP are technological, they must either (a) access 

energy sources unknown to current science (such as “zero-point energy” from the quantum 
vacuum, for instance), or (b) exploit dual-mode operation – plasma shells for atmospheric 

interaction, warplike effects for inertial control. 

Witness cases reporting gigawatt-class luminosity [26, 27] support the plasma–magnetic 

scaling, though sustaining such levels in compact craft demands revolutionary energy density. 

Conversely, the Nimitz “Tic-Tac” maneuvers – instantaneous acceleration without sonic booms – 

better match warpdrive energetics, as no known power source could expel reaction mass at 

required rates [5, 17]. 

Energetic considerations anchor UAP studies in physical reality: any explanatory model 

must confront not only dynamics but also the staggering power requirements implied. Plasma 
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models stretch engineering; warpdrive models stretch physics. Together, they frame the paradox of 

UAP: luminous yet silent, powerful yet elusive. 

Neither plasma-magnetic confinement nor warpdrive frameworks alone fully account for the 

diverse UAP phenomenology. Plasma physics explains luminous shells, EM interference, and 

environmental traces [4, 25, 26]. Warpdrive models, in contrast, explain inertia-defying motion, 

absence of sonic booms, and extreme accelerations [1, 30, 12]. 

Yet both approaches face limitations: plasma systems demand gigawatt-scale sustained 

power, while warpdrive geometries require exotic energy far beyond terrestrial capacities [16]. 

The dual-mode hypothesis suggests UAP may operate in one regime under certain conditions, and 

transition to another for maneuvers that plasma confinement cannot explain. 

In the plasma-dominated mode, the craft interacts directly with the surrounding medium 

through plasma confinement. This produces: 

• Optical emissions (visible glow, color shifts with plasma temperature). 

• Electromagnetic signatures (broadband interference, radar returns). 

• Environmental imprints (heat, ionization of air, ground traces). 

Witnesses frequently report “glowing balls of light” or “metallic craft surrounded by halos” 
[26; 5]. Instrumented cases such as the Hessdalen Lights in Norway have been studied as plasma-

like phenomena with periodic EM signatures [20, 22]. 

Such behavior is compatible with Tesla–kilotesla magnetic confinement, operating at 

megawatt–gigawatt power scales, comparable to fusion devices but miniaturized beyond known 

engineering [25, 8]. 

In the warp complementary mode, the plasma sheath may either collapse or be repurposed as 

part of a spacetime “bubble.” Here, key observational matches include: 
• Absence of aerodynamic drag even at hypersonic velocities. 

• Sudden directional changes without deceleration arcs. 

• Inertia cancellation, as inferred from occupants’ survival in high-g maneuvers [2, 11]. 

Military reports such as the USS Nimitz “Tic-Tac” (2004) describe abrupt transitions 
between hovering and extreme acceleration—behavior difficult to reconcile with plasma 

propulsion alone but conceptually aligned with warpdrive physics [3, 17]. 

A dual-mode model must also explain how transitions occur. One speculative pathway is 

plasma confinement as precursor: the plasma sheath could provide an energy reservoir or exotic 

state of matter facilitating the initiation of warp metrics [30]. In such a scenario, we would have 

two modes: 

• Plasma mode = “atmospheric interface”, maintaining visibility and EM phenomena. 
• Warp mode = “maneuver mode”, activated for rapid translation or inertial shielding. 
The transition may correspond to observational reports of craft “fading” or suddenly 

changing luminosity before extreme maneuvers [26]. 

The dual-mode hypothesis (see Table 5) integrates the strongest elements of each 

framework: 

 

Table 5. Plasma Mode vs. Warp Mode 

Phenomenon 
Plasma 

Mode 

Warp 

Mode 
Notes 

Luminous glow yes no Plasma radiation dominates. 

Electromagnetic interference yes (possible) Strong in plasma; warp only indirectly. 

Environmental traces yes no Burn marks, ionization from plasma. 

Instantaneous acceleration no yes Warp bubble cancels inertia. 

Absence of sonic boom no yes Warp suppresses shocks. 

 

This hybrid approach provides the most comprehensive alignment with documented cases 

spanning 1940s to present [26, 3]. 

The dual-mode hypothesis invites testable predictions: 
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• Plasma diagnostics: ionization trails, spectral lines, EM interference should correlate with 

luminous UAP observations. 

• Warp diagnostics: interferometry, gravimetric monitoring, and radar anomalies should 

correlate with high-velocity, non-aerodynamic UAP events. 

• Transition events: cases of sudden disappearance, dimming, or “teleportation-like” 
behavior may indicate shifts between modes. 

Targeted observational campaigns could search for coincident plasma and gravitational 

anomalies, providing discriminating evidence between single-mode and dual-mode models. 

9. Behaviour Under Water in the Light of Magnetoplasma and Warp-Bubble 

Propulsion Models. Unidentified Submerged Objects (USOs) are a persistent subset of the wider 

UAP phenomenon. Reports over decades describe high-speed underwater maneuvers, abrupt 

vertical ascents or dives, weak or anomalous sonar echoes, strong luminous displays, and 

occasional electromagnetic or magnetic anomalies [18, 3, 29]. 

These empirical features invite comparison with the two major theoretical propulsion 

frameworks we already extensively discussed: 

1. Magnetoplasma confinement and propulsion, in which a strong magnetic field sustains a 

plasma sheath that reduces drag and produces thrust [25, 22, 9, 10]. 

2. Warp-bubble or metric engineering models, where the craft is decoupled from the 

surrounding medium by local spacetime curvature [1, 15, 28, 11]. 

Across historical catalogues and modern instrumented cases, several consistent USO 

signatures appear: 

• Extraordinary underwater speeds, often exceeding those of any torpedo. 

• Abrupt surfacing or diving, including “vertical pops”. 
• Minimal or absent wake, despite high velocity. 

• Optical luminosity, sometimes pulsing or multicolored. 

• Sonar anomalies, such as weak echoes or sudden dropouts. 

• Electromagnetic/magnetic interference, including compass disturbances. 

• Local heating or traces after surfacing events [26]. 

In the magnetoplasma framework, strong magnetic fields ionize and confine water into a 

plasma sheath, creating a supercavitating cavity that reduces hydrodynamic drag [25]. Such a 

sheath: 

• Produces intense optical and thermal emissions via bremsstrahlung and line radiation. 

• Alters acoustic impedance, causing sonar anomalies [29]. 

• Generates strong EM signatures due to currents and B-fields [9-10]. 

• Can mitigate small projectiles by ablating or deflecting them, though neutral macroscopic 

bodies are less affected [13-14]. 

The key weakness is the energy cost of sustaining such a plasma in water, which is immense 

[16]. Furthermore, inertia remains a limiting factor: occupants would still feel destructive g-forces 

during abrupt maneuvers. 

In the warp-bubble hypothesis [1, 15]: 

• The craft is surrounded by a metric distortion, effectively sliding through spacetime rather 

than displacing the medium. 

• Hydrodynamic interaction is bypassed: no cavitation, no drag, no wake, no heating. 

• Sonar and radar anomalies are expected, since wavefronts are distorted by the altered 

metric [19]. 

• Occupants experience no inertia despite extreme accelerations. 

• The principal challenge is energetic: current physics suggests negative-energy densities of 

astronomical magnitude are required [28, 11]. 

This model naturally explains many reported USO features such as instantaneous maneuvers 

without wake or thermal traces, but struggles to explain strong magnetic/EM anomalies often 

reported (see Table 6). 
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Table 6. Theoretical predictions vs. observed USO phenomenology 

Observed phenomenon 
Magnetoplasma 

prediction 

Warp-bubble 

prediction 
Comment 

High underwater speed, 

little wake 

Plausible (plasma cavity / 

supercavitation) 

Plausible/excellent 

(decoupling) 

Both can explain; plasma 

implies heat/glow, warp does 

not necessarily. 

Abrupt surfacing / vertical 

pops 

Plausible (vapor genera-

tion & magnetic control) 

Plausible (metric 

reconfiguration) 

Plasma needs large energy; 

warp needs exotic physics. 

No/weak sonar echoes Possible (cavity & 

impedance mismatch) 

Expected (propagation 

distortion) 

Sonar anomalies strongly 

diagnostic. 

Luminous wake / glow Expected 

(bremsstrahlung, line 

emission) 

Not required (but possible 

if hybrid) 

Presence of glow favors 

plasma hypothesis. 

Magnetic/compass 

anomalies 

Expected (strong B-fields, 

currents) 

Not necessarily (would 

require coupling) 

Maccabee (1994,1999) 

reports support plasma. 

Surviving extreme maneu-

vers (no internal G-effects) 

Problematic (inertia 

remains) 

Explained (inertial 

decoupling) 

If occupants are unhurt, warp 

(or exotic inertia mitigation) 

favored. 

Local heating / ground trac-

es after surfacing 

Expected Not expected Thermal traces point to plas-

ma. 

Energetic plausibility Difficult but nearer (fu-

sion/compact power) 

Highly speculative (exotic 

matter) 

Energy budget is a key dis-

criminator. 

 

The comparison suggests that no single framework fully explains the USO record. 

• Plasma models fit cases with luminous wakes, EM anomalies, and thermal traces [9, 10, 

26, 22]. 

• Warp-bubble models fit cases with sudden right-angle turns, absence of wakes, and inertia-

free behavior [1, 15]. 

This tension motivates a dual-mode hypothesis: advanced craft may operate in two regimes. 

• In low-energy or environmental interaction mode, plasma confinement dominates, yielding 

luminous, EM-rich signatures. 

• In high-maneuverability mode, a warp-like mechanism suppresses inertia and 

hydrodynamic interaction, enabling silent, wake-free acceleration. 

Such duality has been proposed conceptually in advanced propulsion discussions [30, 7]. 

In conclusion, USO reports contain features that, in isolation, match either plasma-based or 

warp-like models. Taken together, they suggest that if real structured craft underlie at least some 

reports, their operation may involve a hybrid system that combines plasma interactions with more 

exotic spacetime engineering. 

Future observational programs must focus on discriminators: optical spectra, EM/magnetic 

field monitoring, acoustic propagation anomalies, and thermal residue. Only with such multi-

instrumented campaigns will it be possible to decide whether USOs are consistent with advanced 

but conventional plasma physics, or require fundamentally new physics of the warp-drive type. 

10. Conclusions and Future Work. The analysis conducted across this study suggests that 

no single physical framework adequately explains the full range of Unidentified Aerial Phenomena 

(UAP) reports. Plasma–magnetic confinement can account for luminous shells, electromagnetic 

interference, and environmental traces, consistent with Tesla-scale magnetic fields and megawatt–
gigawatt plasma energetics [4, 25, 26]. Conversely, warpdrive frameworks rooted in general 

relativity explain instantaneous acceleration, absence of sonic booms, and inertial shielding, albeit 

at the cost of demanding exotic energy far beyond present-day capacities [1, 30, 11]. The dual-

mode hypothesis, integrating plasma confinement and warpdrive physics, offers the most coherent 

match to documented phenomenology [3, 17]. It suggests UAP may employ plasma modes for 

atmospheric interface and luminous emissions, while transitioning to warp-dominated states for 

extreme maneuvers. This synthesis highlights fundamental tensions in modern physics: 
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• Energy density paradox: visible UAP luminosity implies gigawatt-scale continuous power, 

yet compact, mobile sources remain unidentified [16]. 

• Exotic matter requirement: warpdrive metrics require negative energy densities or exotic 

states of matter beyond the Standard Model [2]. 

• Inertia and spacetime engineering: if UAP indeed operate in warp-like modes, then 

practical manipulation of spacetime metrics is possible, challenging assumptions of energy locality 

and general relativistic constraints. 

Such implications are profound, extending beyond aerospace engineering into fundamental 

cosmology. Observational strategies must adapt to the dual-mode perspective. Plasma diagnostics 

(spectroscopy, broadband EM monitoring, ionization measurements) may capture UAP in 

luminous phases [21-23]. Gravimetric or interferometric sensors could detect spacetime distortions 

during high-velocity maneuvers [19]. 

Multi-instrument campaigns that combine these approaches are essential to discriminate 

between models. Importantly, UAP must be treated not as anecdotal anomalies but as phenomena 

warranting rigorous scientific instrumentation. Three lines of investigation emerge: 

1. Laboratory analogues: Explore plasma confinement geometries and ultra-strong magnetic 

fields as partial analogues of UAP emissions. Experimental setups such as Z-pinches and high-

field superconductors may provide insight into luminous halo mechanisms [8]. 

2. Theoretical warp studies: Continue refinement of warpdrive metrics to minimize exotic 

energy requirements, testing semiclassical approximations and Casimir-like negative energy 

densities [30; 11]. 

3. Instrumented field studies: Deploy multi-modal observatories (optical, EM, gravimetric, 

interferometric) in UAP “hotspots” such as Hessdalen [22, 23, 29]. Detecting coincident plasma 
and metric anomalies would provide strong evidence for dual-mode operation. 

If UAP are indeed technological, they may represent dual-regime aerospace systems: 

plasma-confinement for environmental interface and energy management, warp-like spacetime 

manipulation for extreme maneuverability. This possibility challenges both physics and 

engineering, suggesting that breakthroughs in energy density, spacetime physics, and field 

manipulation may be within reach – or already realized elsewhere. 

Rather than concluding definitively, this study frames UAP not as unsolvable mysteries but 

as boundary phenomena: tests of plasma physics, relativity, and human willingness to pursue 

anomalous data with scientific rigor [16]. 
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Appendix a to article – fundamental physics of plasma confinement 

Magnetic fields exert pressure proportional to the square of their strength: 

 

Even a modest 1 Tesla field corresponds to ~ 400,000 Pascals, or about four times 

atmospheric pressure at sea level. 

A plasma at temperature T and density n has thermal pressure:  

 

This is simply the ideal gas law extended to charged gases. 

For confinement, the two pressures must balance: 

 

Thus (see Fig. A.1): 
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• Stronger B permits hotter plasmas, 

• Higher densities demand higher B, 

• Temperature grows quadratically with B. 

 
Table A.1 — Plasma temperature scaling (for n = 1020 m−3) 

Magnetic field (Tesla) Plasma temperature (K) Equivalent energy (eV) Comparison 

0.1 1.2×104 1 eV Auroral plasma 

1 1.2×106 100 eV Solar corona 

10 1.2×108 10 keV Fusion-grade plasma 

100 1.2×1010 1 MeV Stellar core scale 

1000 1.2×1012 100 MeV Relativistic plasmas 

 
Already at 1 T, the plasma would be as hot as the Sun’s outer corona. At 10 T, it would rival 

the core of stars, emitting in X-rays (see Tables A.1, A.2). Hot electrons deflected by ions emit 

bremsstrahlung radiation. Its emissivity: 

 

At lower temperatures (~ 10,000–50,000 K), emission lines from O+, N+, and H+ dominate 

(see Fig. A.3), producing colored glows: 

• Green: O+ (557.7 nm), 

• Red: O+ (630 nm) and N+, 

• Violet/blue: ionized hydrogen and nitrogen. 

This is why auroras vary in color; a UAP plasma sheath would likewise display hues 

dependent on plasma state (see Table A.2, Figs. A.1, A.2). 

 
Table A.2 — Luminosity estimates for reference volume (100 m³) 

B 

(Tesla) 
T (K) Luminosity (W) Apparent magnitude at 1 km Observational analogue 

0.1 104 107 +2 (bright star) Auroral-like glow 

1 106 1011 –12 (Moon-like) Full Moon brightness 

10 108 1012 –17 (brighter than Venus) Dazzling 

100 1010 1013 –22 (Sun-like) Blinding 

1000 1012 1014 –27 Comparable to Sun 

 
Charged plasmas subjected to E × B fields experience directed acceleration. If a UAP could 

expel plasma rearward, thrust would result from momentum exchange. 

 

where vexhaust could be extremely high due to plasma temperatures. 

As an example, at T = 106 K, ions achieve thermal velocities of ~ 100 km/s. If even a 

kilogram of plasma per second were expelled, thrust would exceed 100 kN—enough to accelerate 

a 10-ton vehicle at 1 g. At higher temperatures (108 K), exhaust velocities approach 1000 km/s, 

enabling relativistic propulsion. The following analogues illustrate that plasmas confined or guided 

by electromagnetic fields can naturally produce luminous, structured forms visible to human 

observers (see Fig. A.3): 

• Auroras: Earth’s magnetosphere funnels solar particles, producing glows similar in 
appearance to some UAP descriptions. 

• Ball lightning: Small, transient plasma structures reported near thunderstorms may offer 

micro-scale analogues. 

• Sprites and jets: Transient luminous events in the upper atmosphere produce red-violet 

glows lasting milliseconds. 
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Fig. A.1 – Magnetic vs Plasma Pressure Balance. A log–log plot of magnetic field strength (B, in 

Tesla) versus plasma temperature (T, in K) for a fixed density. Curve showing that confinement 

temperature rises quadratically with B. Regions labeled: “Auroral plasma,” “Solar corona,” 
“Fusion plasma,” “Stellar core,” “Extreme UAP plasma.” Consider a disc-shaped craft of 

diameter 10 m with a plasma shell 0.5 m thick. Volume: V ≈ 100 m3 

 

Now, if we compare with UAP Reports, we have: 

• High-luminosity CE-II cases: Witnesses describe “brilliant orange fireballs” or “white 
glowing discs” leaving scorched traces. These match plasma confinement predictions for fields of 
1–10 T. 

• Radar-visible, optically dark cases (Nimitz 2004): Such objects do not match plasma 

models; no glow or heat signature was seen. 

• Electromagnetic interference: Car engines stalling, compasses spinning, and radios 

disrupted are all consistent with intense fluctuating fields (Rodeghier, 1981). 

Thus plasma confinement provides a strong explanatory fit for some reports but not the 

majority. 

If plasma confinement is operative, one would expect: 

• Thermal damage: scorched vegetation, melted surfaces, dehydration of soils. 

• Electromagnetic pulses: interference with electronics. 

• Ionization trails: residual ozone, NOX, and other species in air. 

• Acoustic effects: hissing or roaring from expanding plasmas. 

Indeed, multiple CE-II cases describe scorched ground, metallic odors (ozone), and electrical 

failures. 

And there are limitations: 

1. Energy demand: Even the lower-end estimates (100 MW–1 GW) are enormous, 

comparable to utility power plants (see Appendix A2). 

2. Magnetic field generation: Sustaining 10–100 T fields continuously exceeds current 

technology. 

3. Radiation hazards: High-temperature plasmas inevitably emit UV and X-rays, which 

should be detectable but rarely are reported. 

4. Observational mismatch: Most UAP are not brilliant fireballs but appear metallic, dark, or 

faint. 

In conclusion, the plasma–magnetic confinement framework is historically grounded, 

physically coherent, and able to reproduce key aspects of certain UAP encounters, particularly the 

luminous, high-energy subset. It fails, however, to account for the silent, non-luminous, abrupt-

motion majority of reports. This limitation motivates the exploration of alternate frameworks, such 

as warpdrive concepts, in subsequent chapters. 
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Fig. A.2 – Expected Brightness as a Function of Magnetic Field. Brightness (apparent 

magnitude) vs magnetic field strength (B = 0.1–1000 T). Overlays with observational analogues: 

“Star,” “Moon,” “Venus,” “Sun”. Shows why even moderate fields would produce blinding 
luminosities 

 

 

Fig. A.3 – Emission Spectrum Evolution.  Conceptual figure. At ~ 10⁴ K: lines in green/red 

(oxygen, nitrogen) → auroral glow. At ~ 10⁶ K: broadband soft X-rays → corona-like. At ~ 10⁸ K: 

hard X-rays → fusion. Simple banded spectra with colors for the visible regime 

 

Appendix b to article – maximum classical speed of a magnetically  

confined plasma craft and its acceleration 

Reports of unidentified aerial phenomena (UAP) often describe extraordinary speeds and 

accelerations. One theoretical framework envisions a craft enveloped by a magnetically confined 

plasma shell. This raises a fundamental question: what is the maximum speed achievable in such a 

configuration, if limited by the plasma’s own magnetohydrodynamic (MHD) properties? 

Here we present a concise derivation of the characteristic speed limit using classical MHD 

theory, identify its dependence on magnetic field strength and plasma density, and provide 

numerical estimates for field values B = 1–1000 Tesla. 

In classical MHD, the natural propagation speed of magnetic disturbances in a plasma is the 

Alfvén velocity: 

 

Where: 

• B is the magnetic field strength (Tesla), 

• μ0 = 4π × 10−7 H/m is the permeability of free space, 
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• ρ = nmi is the plasma mass density, with n the number density (m−3) and mi the ion mass 

(kg). 

For a fully ionized hydrogen plasma (mi ≈ mp = 1.673 × 10−27 kg), this reduces to: 

 

This equation, which gives the speed of plasma–magnetic disturbances, provides a direct 

scaling relation: higher fields increase vA linearly, higher densities reduce vA as n−1/2. 

For a craft embedded in such a plasma sheath, vA sets an upper bound on how fast the system 

can exchange momentum with its plasma environment. Thus, in a purely classical framework, vA 

represents the maximum characteristic speed achievable. Table B.1 and Figure B.1 present 

computed values of vA for representative plasma densities and field strengths in the range relevant 

to laboratory and astrophysical contexts. 

It is important to note that: 

• At lower densities, speeds reach very high values (up to 109–1010 m/s), but such values lie 

outside the regime of validity of classical MHD. 

• At higher densities (1021 m−3), even very strong fields yield speeds below 109 m/s. 

 

 

Fig. B.1 – Alfvén speed vA vs magnetic field B for several fixed plasma densities, with a dashed 

reference line for the speed of light, according to non-relativistic treatment 

 

Table B.1 – Classical Alfvén speeds for proton plasma 

n (m−3) B = 1 T 10 T 100 T 1000 T 

1018 2.2×107 m/s 2.2×108 m/s 2.2×109 m/s 2.2×1010 m/s 

1020 2.2×106 m/s 2.2×107 m/s 2.2×108 m/s 2.2×109 m/s 

1021 6.9×105 m/s 6.9×106 m/s 6.9×107 m/s 6.9×108 m/s 

 

The magnetic field required for high vA stores substantial energy. The magnetic energy in a 

plasma shell of volume V is: 

 

Example: For V = 100 m3, 

• B = 1 T: EB ≈ 4 × 107 J, 

• B = 100 T: EB ≈ 4×1011 J, 

• B = 1000 T: EB ≈ 4×1013 J. 

These values illustrate the enormous energy requirements of sustaining such fields. We can 

now conclude that: 
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1. In classical MHD, the maximum speed associated with a magnetically confined plasma 

craft is given by the Alfvén velocity. 
2. This speed scales as vA ∝ B/sqrt(n), increasing with field strength and decreasing with 

plasma density. 

3. For fields between 1–1000 Tesla and densities 1018–1021 m−3, the classical formula 

predicts speeds from 106 to 1010 m/s. 

4. Although the simple formula produces superluminal values in some regimes, these reflect 

the breakdown of the classical model; relativistic corrections impose a hard cap at c. 

5. Magnetic energy requirements grow with B2, quickly reaching gigajoule to terajoule scales 

for the stronger fields. 

Therefore, within classical theory, magnetic confinement allows speeds that could approach 

a significant fraction of the speed of light if fields are very strong and plasma density is relatively 

low, but the associated energetic and physical constraints remain severe. 

Now let’s speak about acceleration: 
Acceleration a is determined by the net force acting on the vehicle divided by its mass: 

 

In the case of a plasma confined by a magnetic field, the available force comes from the 

magnetic pressure exerted on the plasma and, by reaction, on the vehicle. The pressure from a 

magnetic field is: 

 

If this pressure acts over a characteristic surface area A of the vehicle (e.g., its cross-sectional 

area), the available force is: 

 

Thus, the acceleration becomes: 

 

where: 

• A = characteristic area (m²), 
• M = vehicle mass (kg). 

As an example, let’s assume: 
• UAP diameter D = 10 m → frontal area A ≈ π(5 m)2 ≈ 78.5 m2 

• Vehicle mass M =104 kg (order of magnitude: a small jet). 

Then, for different B: 

• For B = 1 T: a ≈ 3.1×103 m/s2 (∼300 g). 

• For B = 10 T: a ≈ 3.1×105 m/s2 (∼31,000 g).  

• For B = 100 T: a ≈ 3.1×107 m/s2 

We can conclude that: 

• Even modest fields (1–10 T) applied over areas of tens of m² could in theory produce 
accelerations far beyond what humans can withstand. 

• Fields of 100–1000 T would imply accelerations so extreme as to seem incompatible with 

conventional structures and materials. 

• In practice, transferring this magnetic pressure into useful directional thrust is not trivial: it 

requires asymmetry (plasma exhaust, interaction with the surrounding medium, or non-isotropic 

field geometries). 

• There is also an energy limit: sustaining such strong fields requires enormous magnetic 

energy (as discussed earlier). 

Resuming, this is what we have to consider: 

• The essential formula is: 
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• Acceleration grows quadratically with B, linearly with A, and decreases with M. 

• With B between 1–100 T and masses comparable to an aircraft, the theoretical 

accelerations range from hundreds to millions of g. 

Appendix c to article – warpdrive and metric engineering 

The idea of faster-than-light (FTL) travel has long occupied both science fiction and 

speculative physics. Einstein’s general relativity, however, appeared to forbid any material object 
from exceeding the speed of light in its local frame. The turning point came in 1994, when Miguel 

Alcubierre proposed a solution to Einstein’s field equations that allowed superluminal travel 
without violating local speed limits. 

• Alcubierre metric: A “warp bubble” contracts spacetime in front of a vehicle and expands 
it behind, allowing effective displacement faster than light. 

• Essential property: The craft inside the bubble is at rest relative to its local spacetime, 

experiencing no acceleration or inertial forces. 

• Problem: Requires negative energy density — exotic matter not yet known to exist in 

usable quantities. 

Later refinements [15, 29, 30] showed ways to reduce energy requirements, shrinking them 

from galaxy-sized to (optimistically) mass-energy of planetary scale. In parallel, research into 

Casimir effect, quantum field fluctuations, and dark energy provided theoretical hints that exotic 

energy conditions might not be impossible, though still far from engineering realization. The 

Alcubierre metric in simplified form gives this: 

 

where vs(t) is the “velocity” of the bubble, and f(rs) is a shaping function defining the bubble’s wall 
thickness. 

The key features here are: 

• The bubble wall is where spacetime curvature concentrates. 

• Inside the bubble, ds2 ≈ − c2dt2: no time dilation or inertial stress. 

• To an external observer, the bubble’s trajectory can change abruptly — giving the 

appearance of instantaneous acceleration. 

There are reasons why warpdrive explains UAP kinematics and other manifestations: 

In conventional physics, a 90° turn at Mach 20 would require accelerations of tens of 
thousands of g, lethal to occupants and destructive to structure. In the warpdrive model, the craft is 

“at rest” inside its bubble. If the bubble geometry shifts orientation, the external trajectory changes 
discontinuously. To outside observers, it looks like a sharp turn – but internally, nothing unusual 

happens. If the bubble collapses in one place and reforms in another, the craft would appear to 

vanish and reappear – exactly as described in some radar-tracked UAP cases. Because the vehicle 

does not push through the air in the normal sense, shockwaves and sonic booms would be absent. 

This matches many witness reports of silent hypersonic flight. The original Alcubierre solution 

demanded on the order of the mass-energy of Jupiter to move a small craft – clearly impossible. 

Moreover: 

• Natário [15] found formulations that eliminate expansion/contraction asymmetry but still 
require exotic energy. 

• Van Den Broeck [29] proposed shrinking the bubble’s wall thickness, lowering total 
energy to ~solar-mass equivalents. 

• White [30] suggested “oscillating” fields that could reduce requirements by orders of 
magnitude (down to ~ megaton TNT equivalent, still far beyond current reach). 

Even under optimistic assumptions, the energy cost remains astronomical (see Fig. C.1). 

However, for comparative purposes, some UAP encounters imply power outputs of hundreds of 

MW to GW – orders of magnitude less than required by warpdrive, but still non-trivial. 



 202 

 

Fig. C.1 – Energy Requirement Scaling. Plot of required energy vs bubble radius (1 m → 100 m). 
Curves for [1, 28, 30]. Shows steep decline but still astronomical energy levels. 

 

If UAPs used warpdrive-like mechanisms, one would expect: 

1. Optical distortions: Gravitational lensing around the craft; stars or background objects 

bent or smeared near its outline [21]. 

2. Temporal anomalies: Clock discrepancies, missing time, or radar returns inconsistent with 

continuous trajectories. 

3. Abrupt motion: Sharp angle turns or instantaneous jumps, reported many times. 

4. Weak electromagnetic leakage: If the bubble interacts with vacuum fluctuations, bursts in 

microwave/radio could appear. 

5. Absence of plasma glow: Unlike the plasma–magnetic model, warpdrive does not 

inherently produce a luminous envelope. 

As a numerical example, consider a hypothetical 10 m craft inside a warp bubble. 

• Effective displacement: 100 km in 0.1 s → apparent velocity 1,000 km/s. 
• Proper acceleration inside bubble: 0 g. 

• To radar: instantaneous jump of target track. 

• To human witness: craft “zig-zags” or “teleports”. 
Energy estimate (very rough, optimistic White 2011 scaling): E ∼ 1015 J. This is equivalent 

to ~ 250 kilotons TNT. Immense, but not cosmological. 

Now let’s compare with UAP Reports: 
• Nimitz 2004 (Tic Tac): Abrupt accelerations, disappearance/reappearance on radar, no 

sonic boom → consistent with warpdrive-like motion. 

• Radar-visuals 1950s–1970s: Right-angle turns at hypersonic speed, silent → better 
matched by warpdrive than plasma propulsion. 

• Close encounters (CE-II): Burned vegetation, glowing craft → inconsistent with 
warpdrive, more consistent with plasma models. 

This strongly suggests two operational modes: a luminous plasma–magnetic mode, and a 

silent warpdrive-like mode. Transition between them may explain diverse observations. 

And yet there are limitations, at least for us humans: 

1. Exotic matter problem: Negative energy density remains hypothetical. 

2. Enormous power requirements: Far beyond human technology. 

3. Observational ambiguity: Optical distortions and radar anomalies may also have prosaic 

causes. 

4. No experimental basis: Unlike plasma confinement, warpdrive has never been 

demonstrated in any form. 

In summary (see Fig. C.2), the warpdrive framework provides a coherent explanation for 

UAP kinematics that defy conventional aerodynamics: abrupt turns, hypersonic silent travel, and 

“teleportation.” While energy demands and exotic matter requirements make it speculative, it 
elegantly solves the inertia problem that plagues plasma-based models. Thus, warpdrive should be 
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considered not as a proven technology, but as a theoretical benchmark — a conceptual tool to test 

whether UAP observations align more closely with known plasma physics or with spacetime 

engineering. 

 

 

Fig. C.2 – Trajectory Comparison. Two side-by-side panels. Left: Plasma model → craft follows  
a continuous curved trajectory with strong g-forces. Right: Warpdrive model → craft “jumps”  

or takes a sharp angle with no g-forces inside 

 

Appendix d to article – on the hypothesis of interactive plasma phenomena 

A work hypothesis explores anomalous luminous phenomena (ALP), with particular 

emphasis on recurring cases such as the Hessdalen lights in Norway. These phenomena display 

variability in luminosity, color, and motion, often persisting for long durations and occasionally 

exhibiting geometric symmetry. Teodorani situates such events at the crossroads of plasma 

physics, geophysics, and consciousness studies [22, 24]. 

Central to the argument is the hypothesis that under certain environmental conditions, 

plasmas may self-organize into stable or semi-stable structures, acquiring properties reminiscent of 

living systems. Laboratory results on dusty plasma crystals [38, 33] highlight analogies between 

helical plasma structures and DNA, suggesting that plasmas can encode, replicate, and evolve 

information. This opens the speculative but testable possibility that plasmas constitute an inorganic 

substrate for life-like processes. 

Since the early 1980s, systematic monitoring campaigns in Hessdalen have produced multi-

instrument datasets: 

• Optical signatures: multicolored spheroids with sudden pulsations. 

• Electromagnetic correlations: coincidences with magnetic disturbances. 

• Radar and infrared traces: evidence of localized energetic emissions. 

Proposed explanatory frameworks include: 

• Geophysical triggers: tectonic flexure and piezoelectricity generating plasma vortices [40]. 

• Electrochemical confinement: temporary plasma self-regulation through energy exchange 

with atmospheric constituents [39]. 

• Dusty plasma mechanisms: plasmoids formed by Coulomb crystals seeded by radon 

ionization [34]. 

While much of the Hessdalen phenomenology can be interpreted within these models, 

unexplained elements persist—most notably geometric configurations (rectangles, triangles, 

ellipsoids) and apparent interactive behavior when probed with laser light [20, 22]. Within the 

discussed hypothesis there is a significant discussion to the possible interaction between plasma 

phenomena and human brain. Two hypotheses are considered: 

1. Neurophysiological induction: external EM fields influence human perception, potentially 

leading to hallucinatory experiences [36]. 

2. Genuine entanglement: plasma coherence may allow information exchange with the 

human brain, potentially mediated by quantum-like processes or vacuum fluctuations [35, 32]. 

Experimental strategies are outlined, such as simultaneous monitoring of plasma phenomena 

(via spectroscopy, magnetometry, high-speed imaging) and EEG recordings of test subjects, with 
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the goal of quantifying correlations or entanglement-like effects [24]. The study situates plasma 

phenomena within a broader cosmological and astrobiological context: 

• Plasma may function as a universal substrate for consciousness, anchoring “soul-like” or 
informational structures [38]. 

• Quantum vacuum fluctuations (Zero Point Energy) could act as the energetic background 

coupling plasma with consciousness or intelligence [37]. 

• Possible extraterrestrial involvement is cautiously considered, with plasma spheres 

hypothesized as probes, manifestations, or communication vectors [26]. 

Teodorani emphasizes rigorous methodology: 

• Multi-sensor platforms (optical, EM, thermal, spectroscopic, radar). 

• Temporal variability studies rather than static imaging [23]. 

• Zeeman splitting measurements to probe magnetic fields ≥ 1 Tesla [23]. 
• Brain–plasma interaction experiments under controlled conditions [22, 24]. 

The research agenda is framed as exploratory but grounded in testable hypotheses: the 

coexistence of geophysical, plasma-physical, and possibly consciousness-related mechanisms. 

The exposed theory proposes a dual perspective: 

• Physicalist hypothesis: ALPs are geophysically triggered, electrochemically confined 

plasma phenomena [39, 34]. 

• Extended hypothesis: Under some conditions, plasmas exhibit coherence, organization, and 

interaction suggestive of intelligence or consciousness [35, 37]. 

In either case, the study argues that plasma anomalies represent a natural laboratory where 

fundamental physics (plasma coherence, EM coupling, quantum information) intersects with open 

questions about life and consciousness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


