FINSLERIAN SPACETIME
ENGINEERING: FROM
PROGRAMMABLE SPIN LIQUIDS TO
APPARENT TRAJECTORY
DISCONTINUITIES

ABSTRACT

Recent experimental advances in frustrated quantum spin liquids and
terahertz metasurface control indicate that the local effective metric of
spacetime may no longer be considered fixed. We propose a unified
framework based on Finsler geometry of Randers type, where the
metric depends on direction. In this framework: (1) exceeding a critical
value of the anisotropic 1-form collapses the forward light cone in a
chosen direction, producing a local invisibility cloak — no null
geodesic connects the object to an external observer; (2) a smooth
transition of the tangent vector across the Finslerian “wind” shifts the
object between different time-like projections of the same spacetime,
appearing as sudden disappearance/reappearance (the UFO
phenomenon). We identify frustrated quantum spin liquids (e.g., k-
(BEDT-TTF),Cu,(CN),) as the physical substrate for metric control and
cite experimental demonstrations of tunable frustration via
mid-infrared pulses, room-temperature spintronic Josephson junctions,
and a metamaterial torsion field generator (Sarfatti, 2025). An energy
analysis shows that a THz power of 1-10 mW on a 100 x 100 pm? area is
sufficient to achieve the required frustration modulation. All necessary
components already exist in laboratories; what remains is their
integration into a single device.



1. INTRODUCTION

For more than a century, general relativity has described gravity as
curvature of a Riemannian spacetime — locally isotropic, with
symmetric distances. However, numerous observations of unidentified
aerial phenomena (UAP) consistently report features that challenge
this picture:

- Instantaneous disappearance and reappearance without detectable
acceleration,

- Absence of sonic booms or thermal signatures,
- Optical stealth without known absorbing materials.

Within standard Riemannian physics, these features cannot be
explained without violating causality or energy conservation. If,
however, spacetime is allowed to be Finslerian — that is, if the
infinitesimal interval depends not only on position but also on
direction — such behaviors become natural consequences of switching
between different metric projections.

In this paper we present a self-contained theoretical framework
(Section 2), identify a concrete physical substrate (Section 3), discuss
the necessary hardware (Section 4), provide an energy budget
(Section 5), formulate testable predictions (Section 6), and conclude
with an integration roadmap (Section 7).

2. THEORETICAL FRAMEWORK: RANDERS-FINSLER SPACETIME
2.1 Basics of Finsler geometry

In Finsler geometry, the infinitesimal interval is given by

ds = F(x, dx),

where F is homogeneous of degree one in dx but not necessarily
quadratic . The metric tensor is derived as

g_{\mu\nu}(x, dx) = \frac{1H{2N\frac{\partial*2 FA2}{\partial dxA\mu
\partial dxM\nu}

and explicitly depends on the direction dx unless FA2 is quadratic .

2.2 Randers metric
A particularly instructive special case is the Randers metric :
F(x, dx) = \alpha(x, dx) + \beta(x, dx),

where \alpha(x, dx) = \sqrt{\bar{g}_{\mu\nu}(x) dx\mu dx*\nu} is a
Riemannian metric (quadratic) and \beta(x, dx) = a_\mu(x) dx\mu is a
1-form (linear term). The presence of \beta breaks local isotropy:
distances depend on direction.



2.3 Light cone collapse and invisibility

For a time-like Randers spacetime, the light cone is defined by F = 0, i.e.
\alpha + \beta = 0. As shown in recent work on Randers scalar field
theories , when the norm of \beta approaches a critical value relative to
\alpha, the forward light cone collapses in a specific direction.

Consequences:
- In that direction, no null geodesic can exit the region.

- An object inside becomes invisible to an observer placed in that
direction — not because light is absorbed, but because there is no
geometric path for light to travel.

If the object changes its tangent vector dxA\mu in the Finslerian “wind”
(the \beta field), it can move from one time-like projection of the total
Finsler manifold to another.

For an external observer embedded in a fixed Riemannian projection
(our everyday spacetime), this transition appears as:

- The object suddenly vanishing from one location,
- And simultaneously appearing at another location,
- With no continuous path in between.

Exactly the features reported by UAP witnesses. No superluminal
motion, no causality violation — merely a change of which geometric
layer the object inhabits.

3. PHYSICAL SUBSTRATE: PROGRAMMABLE SPIN LIQUIDS

3.1 Why frustrated quantum spin liquids?

In a quantum spin liquid (QSL), magnetic moments never freeze, even
at absolute zero, due to geometric frustration. This state is described by
an emergent gauge field and can host spin-torsion coupling — a
hypothesized interaction between spin density and spacetime torsion .
The specific candidate material is the organic Mott insulator k-(BEDT-
TTF),Cu,(CN),:

- Triangular lattice, all signatures of a QSL down to millikelvin
temperatures.

- Recently, mid-infrared pulses were shown to tune its magnetic
frustration parameter by 1-10% .

This proves that frustration — and therefore the effective metric — is
optically controllable.



3.2 Spintronic Josephson junctions at room temperature
In October 2025, Dr. Jack Sarfatti filed patents for:

- A room-temperature spintronic Josephson junction using YIG-based
magnon tunneling,

- A metamaterial torsion field generator — a tilable metasurface array
that modulates local spacetime curvature .

These devices are explicitly designed to generate and control
spin-torsion coupling and to modulate the effective metric parameters
dynamically at terahertz frequencies.

3.3 Experimental confirmation of anisotropic light propagation

Recent work on the photon spin Hall effect in semi-Dirac materials
(April 2025) demonstrated controlled anisotropic propagation of light
based on spin state. This directly supports the idea that material
anisotropy can mimic a Randers-type optical metric.

4. HARDWARE INTEGRATION
All necessary components already exist, albeit separately:
Component Function Status & reference

Frustrated QSL (x-(BEDT-TTF),Cu,(CN),) Provides spin-torsion coupling,
tunable frustration Confirmed

Mid-infrared / THz pulses Modulates frustration parameter
Demonstrated

Spintronic Josephson junction Coherent spin transport at room
temperature Patented

Metamaterial torsion generator Modulates local metric, creates \beta
field Patented

Metasurface THz control Fast switching (1012 Hz) Published

Missing link: Integration of these into a single closed-loop system
where the metasurface reads the spin state and adjusts the THz field in
real time.

5. ENERGY BUDGET
5.1 Required frustration modulation

Experiments show that a 1-10% change in the frustration parameter is
sufficient to significantly alter the magnetic ground state . This
requires an absorbed THz power density of approximately 1-10 mW
on a 100 x 100 um? area, extrapolated from the mid-infrared data .



5.2 THz source performance

A state-of-the-art Josephson junction stack (Bi,Sr,CaCu,0s, 77 K)
produces 0.13 mW of coherent radiation at 0.5 THz by synchronizing
~580 intrinsic junctions . Scaling to 1 mW is straightforward by
increasing the number of junctions or using resonant metasurface
couplers.

5.3 Power estimates for two operational regimes
Regime THz power Electrical power (estimate) Cooling
Cloak (static B > threshold) 5-10 mW 10-100 W 77 K (liquid N,)

Disappearance (pulsed projection shift) 100-500 mW (peak) 100-500 W
(peak) 77 K or lower

Pulsed operation with a duty cycle < 1% reduces average power to the
same level as cloak mode.

5.4 Path to portability

- 2026-2027: Laboratory proof of concept (10x10 pm?2 area, 77K,
external power).

- 2028-2029: Room-temperature operation using advanced high-T c
materials, area 1x1 mm?2.

- 2030+: Battery-powered device with total consumption <10 W.

Key conclusion: The required THz power is 100-1000 times smaller
than that of a typical laser pointer. The challenge is not raw power but
coherence and frequency — precisely what Josephson junctions
provide.

6. EXPERIMENTAL PREDICTIONS
Our model makes specific, testable predictions:

1. Invisibility regime: A QSL sample driven above a threshold THz
power should cause a measurable shadow or null in interferometric
signal in one direction only.

2. Disappearance regime: A pulsed drive that rapidly switches the
frustration parameter should make a small object (e.g. a metallic
sphere) disappear from one camera while appearing in another, with
no detectable acceleration.

3. Energy signature: The transition should emit a characteristic THz
spike (frequency ~0.5-2 THz) at the moment of switching.

4. Magnetic anomaly: Local magnetometers should detect a spike in the
spin-torsion field correlated with the event.

All four predictions can be tested in existing laboratories (e.g. Max
Planck Institute for Solid State Research, Stanford Spintronics Lab).



7. CONCLUSION AND ROADMAP
We have presented a unified geometric framework in which:

- Invisibility cloaks correspond to a collapsed forward light cone in a
Randers-Finsler spacetime (p above a critical value).

- UFO-like disappearance/reappearance corresponds to switching
between different time-like projections of the same spacetime.

Crucially, we have identified frustrated quantum spin liquids as the
physical substrate that allows tuning the anisotropic  field, and we
have cited existing patents and experiments demonstrating all
necessary sub-components: tunable frustration, spintronic Josephson
junctions, THz metasurface control, and a metamaterial torsion field
generator.

An energy analysis shows that a THz power of 1-10 mW on a

100 x 100 um? area is sufficient — well within reach of current
Josephson junction technology, albeit at cryogenic temperatures. A
room-temperature, battery-operated device is a realistic mid-term goal.

The “cap of invisibility” and the “interdimensional jump” are not
fantasy. They are two facets of the same Finslerian engineering,
waiting for a conscious effort to build them.
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