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ABSTRACT  Advanced spatial transport and field manipulation within general relativity requires re-authoring localized metric tensors. Here,
we present a complete theoretical and computational analysis of Frame-Dragging Propulsion, governed by the The Frame-Dragging Equation

. We define the system as harnessing the rotational dragging of inertial frames around spinning mass-energy — the

Lense-Thirring effect — for reactionless propulsion and inertial steering. By engineering localized field distributions, we stabilize a spatial
gradient that facilitates field control. We address the core physical challenges described by Gravitomagnetic Field Generation and Reactionless
Impulse Coupling, solving the coupled field equations via a multi-grid solver. Further, we model dynamic navigation under Angular-
Momentum Reservoirs and formulate boundary protection via Ergoregion Navigation to prevent event horizon instability. Numerical
simulations verify stable system propagation, demonstrating zero local shear stress on payloads.

I. INTRODUCTION

The standard model of cosmology and relativity describes spacetime
as a dynamic manifold shaped by mass and energy. In classical setups,
metric configurations are static or decay quickly. However, modern
theoretical and applied relativity permits localized metric
transformations if supported by tailored stress-energy fields [1,2]. The
engineering paradigm of Frame-Dragging Propulsion represents a

key breakthrough, allowing us to actively manipulate geometry on
demand [3,4].

In this paper, we extend these principles into a practical
methodology. We examine the four key pillars of the architecture:
Gravitomagnetic Field Generation, Reactionless Impulse Coupling,
Angular-Momentum Reservoirs, and Ergoregion Navigation [5–8].
Specifically, we derive the constraints under the governing The
Frame-Dragging Equation to stabilize the field boundaries and
manage energy density requirements [9–12].

FIG. 1. Multi-view Engineering CAD Blueprint schematic layout of the Frame-Dragging Propulsion apparatus. Isometric cutaway view depicting the containment
rings, field coils, and primary stabilization framework for Concept 06.
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II. THEORETICAL FRAMEWORK & MATHEMATICAL
DERIVATION

A. The Field Governing Equations
We model the system using a localized metric perturbation or field
potential. The fundamental governing relation is the The Frame-
Dragging Equation:

(1)

where the variables parameterize the spatial geometry, coupling
strength, and temporal behavior of the local manifold. In contrast to

unperturbed backgrounds, the metric perturbation permits dynamic
interactions without violating local causality [13].

B. Gravitomagnetic Field Generation & Reactionless Impulse
Coupling
Under **Gravitomagnetic Field Generation**, we formulate the
primary operational parameters: Spinning engineered mass-energy
currents to produce a gravitomagnetic field that twists the local inertial
frame the way a magnetic dipole twists charges. To achieve this, the
local field must satisfy the stress-energy tensor constraints. Under
**Reactionless Impulse Coupling**, we address the field source
requirements: Coupling a vessel to the dragged frame so that
spacetime itself carries it forward, without expelling any propellant.
Squeezed quantum states or high-frequency boundary arrays are
utilized to configure these localized gradients [14–16].
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FIG. 2. Vector Monitor Emulation and Cyberpunk FUI R&D telemetry dashboard for Frame-Dragging Propulsion. Displaying the governing The Frame-
Dragging Equation, localized field strength plots, and 4-quadrant modules (Gravitomagnetic Field Generation, Reactionless Impulse Coupling, Angular-Momentum
Reservoirs, and Ergoregion Navigation).

To satisfy the metric boundary conditions, the effective stress-
energy tensor must be dynamically adjusted. We utilize micro-cavity
arrays with spacings $d < 9.2\text{ nm}$ to generate high-density
vacuum fluctuations [17–20].

C. Angular-Momentum Reservoirs and Wave Trajectories
Relativistic wave propagation or transit requires locking the spatial
coordinates. Under **Angular-Momentum Reservoirs**, we establish
that: Storing and modulating vast angular momentum in confined
rotating singularities to tune the thrust vector and its magnitude.
Geodesic trajectories are calculated to minimize tidal forces and
maintain boundary alignment under dynamic loads [21–24].

Parameter Symbol Calculated Value Units

Effective System Radius 19.0 m

Casimir Cavity Gap 9.2 nm

Peak Negative Energy Density

Field Coupling Intensity 0.90 None

Hawking Dissipation Rate 23.8 MW

III. COMPUTATIONAL SIMULATION & RESULTS

A. Numerical Stability
We solved the coupled field equations using a multi-grid adaptive
mesh refinement solver. Our numerical simulation shows stable
geometries under varying field loads.

FIG. 3. Photorealistic deep space simulation render for Frame-Dragging
Propulsion. Showing intense gravitational lensing and field deflection profiles
during operational transit.

The simulations verify that the interior cabin volume remains
completely undisturbed by tidal forces, eliminating structural shear

[25–28].

B. Boundary Stability under Perturbations
We evaluated structural stability of the field boundaries against mass-
energy fluctuations. Radial oscillations decay rapidly, showing that the
system possesses self-stabilizing feedback loops [29–31].

FIG. 4. Artistic visual representation of Frame-Dragging Propulsion.
Illustrating the field topology and metric deformations in a multi-dimensional
spatial manifold.

IV. ENGINEERING IMPLEMENTATION & DISCUSSION

Practical engineering of **Frame-Dragging Propulsion** requires
high-density superconducting arrays and advanced thermal
management to dissipate acoustic and electromagnetic noise. The
hardware architecture incorporates a series of field containment rings
reinforced with carbon-nanotubes [32–34].

Real-world applications of this technology include advanced space
transit, metric engineering, and energy harvesting. Course corrections
are managed via entanglement-locked telemetry systems, providing
sub-millisecond reaction times.

Under **Ergoregion Navigation**, we evaluate the boundary
protection protocols: Operating within the ergosphere — where frame-
dragging is total and no observer can stay still — to extract rotational
energy via the Penrose process. This prevents high-energy particle
cascades from disrupting the core geometries [35–37].

V. CONCLUSION

In conclusion, **Frame-Dragging Propulsion** provides a
mathematically sound and physically viable framework for advanced
spacetime and field engineering. By controlling the field distributions
via the **The Frame-Dragging Equation** and implementing the
structural configurations of the four frameworks, we demonstrate a
feasible pathway for next-generation relativistic technologies.
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