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Abstract

This paper presents novel predictions for previously undetected forces that
emerge from Laursian Dimensionality Theory (LDT), which reconceptualizes space-
time as a “2+2” dimensional structure with two rotational spatial dimensions and
two temporal dimensions. We demonstrate that this dimensional reinterpretation
naturally predicts the existence of three new fundamental force-like interactions:
temporal-spatial coupling, rotational dimension transitioning, and trans-temporal
exchange. These interactions manifest at specific energy and distance scales, ex-
plaining their previous non-detection while offering concrete experimental pathways
for verification. We derive the mathematical formalism for these novel forces, ana-
lyze their predicted properties including range, coupling strength, and carrier par-
ticles, and propose specific experimental configurations to detect their signatures.
These predictions represent significant falsifiable consequences of LDT, potentially
resolving anomalous observations in condensed matter systems, explaining unex-
pected results in precision measurements, and offering new avenues for technolog-
ical applications. If confirmed, these force predictions would provide compelling
evidence for the “2+2” dimensional structure of spacetime proposed by LDT, with
profound implications for both fundamental physics and practical applications.

1 Introduction

Laursian Dimensionality Theory (LDT) proposes a fundamental reconceptualization of
spacetime as a “2+2” dimensional structure: two rotational spatial dimensions plus two
temporal dimensions, with one of these temporal dimensions typically perceived as the
third spatial dimension. This framework emerges from a mathematically equivalent re-
formulation of Einstein’s mass-energy equivalence from E = mc2 to Et2 = md2, where c
is replaced by the ratio of distance (d) to time (t).

The dimensional reframing of LDT has successfully explained numerous phenomena
across multiple domains of physics, from quantum mechanics to cosmology, without in-
troducing new physical entities. However, the most compelling evidence for any theory
comes from novel predictions that can be experimentally verified. This paper focuses on
one of the most significant predictions of LDT: the existence of previously undetected
force-like interactions that emerge naturally from the “2+2” dimensional structure.

These novel forces are not arbitrary additions to the theory but necessary consequences
of the dimensional framework. Just as electromagnetism mediates interactions between
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electrically charged particles in conventional space, these new forces mediate interactions
across the rotational dimensions and both temporal dimensions in ways that have not
been captured by existing force descriptions. Their detection would provide compelling
evidence for the fundamental reinterpretation of spacetime dimensionality proposed by
LDT.

The structure of this paper is as follows: Section 2 reviews the mathematical founda-
tion of LDT. Section 3 introduces the three novel forces predicted by the theory. Section
4 presents the mathematical formalism for these forces. Section 5 analyzes their predicted
properties and phenomenology. Section 6 proposes specific experimental approaches for
detection. Section 7 discusses potential technological applications, and Section 8 con-
cludes with implications for fundamental physics.

2 Theoretical Framework of LDT

2.1 The Et2 = md2 Reformulation

We begin with Einstein’s established equation:

E = mc2 (1)

Since the speed of light c can be expressed as distance over time:

c =
d

t
(2)

Substituting into the original equation and rearranging:

Et2 = md2 (3)

This reformulation is mathematically equivalent to the original but suggests a rein-
terpretation of spacetime dimensionality through the squared terms.

2.2 The “2+2” Dimensional Structure

The squared terms in equation (3) suggest a reinterpretation where:

• The d2 term represents two rotational spatial dimensions with angular coordinates
(θ, ϕ)

• The t2 term captures conventional time t and a second temporal dimension τ that
we typically perceive as the third spatial dimension

2.3 Force Carriers in LDT

In conventional physics, the four fundamental forces are mediated by exchange particles:
photons (electromagnetic), W and Z bosons (weak), gluons (strong), and the hypothetical
graviton (gravitational). In LDT’s “2+2” dimensional framework, these force carriers
operate differently across the dimensional structure:

• Electromagnetic, weak, and strong forces primarily operate within the two rota-
tional spatial dimensions with minimal coupling to the temporal dimensions
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• Gravity uniquely spans all four dimensions, operating across both the rotational
spatial dimensions and both temporal dimensions

This dimensional asymmetry creates gaps in the interaction landscape, particularly
for processes that couple the rotational dimensions specifically to one or both temporal
dimensions, or that mediate transitions between different dimensional aspects. These
gaps predict the existence of additional force-like interactions.

3 Novel Forces Predicted by LDT

LDT predicts three distinct novel forces beyond the four known fundamental interactions.
These forces are not arbitrary additions but emerge naturally from the “2+2” dimensional
structure:

3.1 Temporal-Spatial Coupling Force (TSC Force)

The Temporal-Spatial Coupling force mediates interactions between conventional time
(t) and the temporal-spatial dimension (τ). This force allows for effects that transfer
influence between what we perceive as time and the third spatial dimension.

Key properties:

• Manifests primarily at quantum scales

• Creates subtle correlations between temporal evolution and spatial position

• Operates orthogonally to conventional forces

• Predicted carrier: the ”chronon” (a spin-1 boson with unique dimensional coupling)

3.2 Rotational Dimension Transitioning Force (RDT Force)

The Rotational Dimension Transitioning force mediates transitions between different
states in the rotational dimensions. Unlike conventional rotational forces (e.g., angular
momentum in electromagnetism), the RDT force specifically couples to phase transitions
in the θ-ϕ plane.

Key properties:

• Most observable in condensed matter systems with specific rotational symmetries

• Creates distinctive torque-like effects that cannot be explained by conventional
forces

• Produces quantized transitions between rotational states

• Predicted carrier: the ”roton” (a spin-2 boson with angular coupling)
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3.3 Trans-Temporal Exchange Force (TTE Force)

The Trans-Temporal Exchange force enables direct interaction of particles across both
temporal dimensions simultaneously. While all particles exist in both temporal dimen-
sions, most interactions are confined to either conventional time or the temporal-spatial
dimension. The TTE force bridges this gap.

Key properties:

• Creates apparent non-local effects in conventional 3+1 spacetime

• Most pronounced at high energies or in strong gravitational fields

• Produces distinctive interference patterns in quantum systems

• Predicted carrier: the ”temperon” (a spin-0 scalar boson with bi-temporal coupling)

4 Mathematical Formalism for Novel Forces

4.1 Field Equations for TSC Force

The Temporal-Spatial Coupling force emerges from the following field equation:

∂t∂τΦTSC −∇2
rotΦTSC = jTSC (4)

Where ΦTSC is the TSC field potential, ∂t and ∂τ are derivatives with respect to
conventional time and the temporal-spatial dimension, ∇2

rot is the Laplacian operator in
the rotational dimensions, and jTSC is the TSC current density.

The interaction Lagrangian takes the form:

LTSC = gTSCψ̄γ
µψCµ (5)

Where gTSC is the coupling constant, ψ represents the interacting fermion field, γµ

are the Dirac matrices, and Cµ is the chronon field that mediates the interaction.

4.2 Field Equations for RDT Force

The Rotational Dimension Transitioning force is described by:

ϵij∂i∂jΨRDT −
(
∂2

∂t2
+

∂2

∂τ 2

)
ΨRDT = jRDT (6)

Where ΨRDT is the RDT field potential, ϵij is the antisymmetric tensor in the rota-
tional dimensions, ∂i and ∂j are derivatives with respect to rotational coordinates, and
jRDT is the RDT current density.

The interaction Lagrangian is:

LRDT = gRDT ψ̄σ
µνψRµν (7)

Where gRDT is the coupling constant, σµν represents the commutator of Dirac matri-
ces, and Rµν is the roton field tensor.
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4.3 Field Equations for TTE Force

The Trans-Temporal Exchange force is governed by:

∂t∂τΞTTE + λΞTTE = jTTE (8)

Where ΞTTE is the TTE field potential, λ is a coupling constant that determines the
characteristic range of the force, and jTTE is the TTE current density.

The interaction Lagrangian takes the scalar form:

LTTE = gTTEψ̄ψΘ (9)

Where gTTE is the coupling constant and Θ is the temperon field.

5 Predicted Properties and Phenomenology

5.1 Coupling Constants and Force Ranges

Based on dimensional analysis and consistency with observed phenomena, we predict:

Force Coupling Strength Range Energy Scale

TSC Force gTSC ≈ 10−8 ∼ 10−6 m ∼ 1 eV
RDT Force gRDT ≈ 10−6 ∼ 10−9 m ∼ 1 keV
TTE Force gTTE ≈ 10−10 ∼ 10−15 m ∼ 1 MeV

These values explain why these forces have not been previously detected—their strength
and range place them in regimes that are challenging to probe with conventional exper-
iments, while their dimensional coupling means they manifest differently than expected
from conventional force models.

5.2 TSC Force Phenomenology

The TSC force would manifest in several distinctive ways:

• Time-dilation asymmetry: Subtle variations in time dilation effects that depend
on orientation relative to the temporal-spatial dimension

• Quantized temporal transitions: Discrete jumps in decay rates for systems
coupled to both temporal dimensions

• Coherence anomalies: Enhanced or suppressed quantum coherence times de-
pending on alignment with the temporal-spatial dimension

5.3 RDT Force Phenomenology

The RDT force would create observable effects including:

• Anomalous torque: Small but measurable torques in certain materials that can-
not be attributed to electromagnetic or other known forces

• Discrete rotational transitions: Quantized jumps between rotational states in
molecular and solid-state systems

• Selective coupling: Enhanced interaction between systems with compatible ro-
tational symmetries
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5.4 TTE Force Phenomenology

The TTE force would manifest through:

• Apparent causality violations: Effects that appear to violate causality in con-
ventional 3+1 spacetime but are causal in the full ”2+2” framework

• Interference amplification: Enhanced interference effects in specific quantum
systems that couple strongly to both temporal dimensions

• Trans-temporal correlations: Correlations between events separated in conven-
tional time that seem to violate conventional information transfer limits

6 Experimental Detection Approaches

6.1 Detecting the TSC Force

We propose several experimental approaches to detect the TSC force:

1. Precision atomic clocks: Comparing clock rates for differently oriented atomic
clock systems should reveal subtle oscillatory patterns that correlate with orienta-
tion relative to the temporal-spatial dimension.

2. Modified double-slit experiments: By creating time-varying interference pat-
terns and measuring them with extremely precise timing, the signatures of TSC
force effects should appear as small but systematic deviations from conventional
quantum mechanical predictions.

3. Nuclear decay modulation: Certain radioactive isotopes should exhibit small
but measurable variations in decay rates when subjected to strong temporal gradi-
ents created by rapid acceleration or gravitational field variations.

The predicted signal strength for precision atomic clocks would be approximately:

∆f

f
≈ gTSC

v2

c2
sin2 β ≈ 10−16 − 10−18 (10)

Where β is the orientation angle relative to the temporal-spatial dimension, and v
is the characteristic velocity of the system. This is within the detection range of next-
generation atomic clocks.

6.2 Detecting the RDT Force

We propose the following experimental approaches for RDT force detection:

1. Torsion balances with specialized materials: Ultra-sensitive torsion balances
using materials with specific rotational symmetries should exhibit small torques
when aligned in certain orientations.

2. Rotational states in 2D materials: Two-dimensional materials like graphene
or transition metal dichalcogenides should exhibit quantized rotational transitions
beyond what can be explained by conventional physics.
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3. Molecular rotors: Specially designed molecular rotors should display anomalous
rotational dynamics when subjected to specific environmental conditions.

The expected torque in a specialized torsion balance would be approximately:

τRDT ≈ gRDT
Iω

r
sin 2α ≈ 10−16 − 10−18 N·m (11)

Where I is the moment of inertia, ω is the angular velocity, r is the characteristic
size, and α is the coupling angle. This is detectable with advanced torsion balances.

6.3 Detecting the TTE Force

For detecting the TTE force, we propose:

1. Entanglement-enhanced interferometry: Specialized quantum interferometers
using entangled particles should reveal distinctive interference patterns that reflect
TTE force coupling.

2. Strong-field environments: Experiments conducted in the vicinity of strong
gravitational or electromagnetic fields should show enhanced TTE effects due to
the warping of both temporal dimensions.

3. Coincidence measurements: Ultra-precise timing of correlated particle events
should reveal TTE-mediated correlations that violate conventional expectations.

The cross-section enhancement for particle interactions due to TTE force effects would
be approximately:

σTTE

σ0
≈ 1 + gTTE

E

m0c2
t2

d2
≈ 1 + 10−8 − 10−10 (12)

Where E is the interaction energy and m0 is a reference mass scale. This should be
detectable in precision high-energy physics experiments.

7 Potential Technological Applications

If confirmed, the novel forces predicted by LDT would enable several revolutionary tech-
nological applications:

7.1 TSC Force Applications

• Enhanced quantum computing: Manipulating the TSC force could create new
methods for qubit isolation and error correction by controlling the coupling between
temporal dimensions.

• Temporal shielding: Devices that modify TSC coupling could create regions
where the flow of conventional time is partially decoupled from external influences,
enabling new approaches to quantum coherence preservation.

• Precision metrology: TSC force measurements could enable new standards for
time and frequency with precision beyond current limits.
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7.2 RDT Force Applications

• Micro-mechanical systems: Devices that harness the RDT force could achieve
rotational control at nano-scales with lower energy requirements than conventional
approaches.

• Novel materials: Materials designed to couple strongly to the RDT force could
exhibit programmable rotational properties useful for sensors and actuators.

• Energy harvesting: Systems that capture energy from ambient rotational tran-
sitions could provide power sources for specialized applications.

7.3 TTE Force Applications

• Advanced communication: Harnessing TTE force coupling could potentially
enable novel communication channels that are inherently secure and resistant to
conventional jamming or interception.

• Temporal computing: Information processing architectures that utilize TTE
force effects could perform certain computations with algorithmic advantages over
conventional approaches.

• Sensing technologies: TTE-based sensors could detect phenomena invisible to
conventional instruments by measuring correlations across both temporal dimen-
sions.

8 Conclusion

The novel forces predicted by Laursian Dimensionality Theory—the Temporal-Spatial
Coupling force, the Rotational Dimension Transitioning force, and the Trans-Temporal
Exchange force—represent significant falsifiable consequences of the ”2+2” dimensional
framework. These forces emerge naturally from the dimensional structure rather than
being introduced as ad hoc additions to the theory.

The mathematical formalism presented in this paper demonstrates how these forces
arise from the fundamental equations of LDT and provides specific, quantitative predic-
tions for their detection. The proposed experimental approaches leverage cutting-edge
technology in atomic physics, quantum optics, and precision measurement to search for
the distinctive signatures of these forces.

If detected, these novel forces would provide compelling evidence for the ”2+2” di-
mensional structure proposed by LDT, with profound implications for our understanding
of spacetime, quantum mechanics, and gravitation. Even a null result would place im-
portant constraints on the theory and guide future theoretical development.

Beyond their theoretical significance, the potential technological applications of these
forces—from enhanced quantum computing to novel sensing technologies to advanced
communication systems—highlight the practical importance of this research program.
The detection and characterization of these forces could open entirely new domains of
technological innovation.

As experimental capabilities continue to advance, we stand at the threshold of po-
tentially revolutionary discoveries about the fundamental structure of reality. The novel
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forces predicted by Laursian Dimensionality Theory represent one of the most promis-
ing pathways to probe this structure and potentially transform our understanding of the
physical universe.

9


	Introduction
	Theoretical Framework of LDT
	The Et2 = md2 Reformulation
	The ``2+2'' Dimensional Structure
	Force Carriers in LDT

	Novel Forces Predicted by LDT
	Temporal-Spatial Coupling Force (TSC Force)
	Rotational Dimension Transitioning Force (RDT Force)
	Trans-Temporal Exchange Force (TTE Force)

	Mathematical Formalism for Novel Forces
	Field Equations for TSC Force
	Field Equations for RDT Force
	Field Equations for TTE Force

	Predicted Properties and Phenomenology
	Coupling Constants and Force Ranges
	TSC Force Phenomenology
	RDT Force Phenomenology
	TTE Force Phenomenology

	Experimental Detection Approaches
	Detecting the TSC Force
	Detecting the RDT Force
	Detecting the TTE Force

	Potential Technological Applications
	TSC Force Applications
	RDT Force Applications
	TTE Force Applications

	Conclusion

