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Abstract

We propose a falsifiable experiment to test whether net momentum can be extracted from the
Aether by manipulating rotating magnetic flux tubes (rmfd) arranged in asymmetric toroidal
configurations. Using the Aether Physics Model (APM) and its Quantum Measurement Units
(QMU), we derive a thrust estimator, outline an apparatus suitable for torsion-pendulum detec-
tion, and provide pass/fail criteria. A baseline design with N = 200, I ≈ 2.0 curr, f ≈ 104 T−1

q ,
M ≈ 10−2 indn, and ϕ = 90◦ yields a target force scale of order 8.4 × 10−6 forc · ηcurl; thus a
null at Fmin = 10−8 forc bounds ηcurl ≲ 1.2 × 10−3.

Keywords: QMU; APM; rotating magnetic flux tube; propulsion estimator; torsion pendulum;
parity/phase signatures

1 Introduction

APM treats space as a quantized substrate of Aether units with distributed charge living on loxo-
dromic surfaces. In QMU, electromagnetic and inertial relations are expressed with base measure-
ments {λC, Fq} and conjugate quantities that separate electrostatic and magnetic domains. The
substrate quantity curl (curl) plays a central role in organizing coupling. See [1, 2] for the ledger
background.

This paper formulates a benchtop falsification test for momentum exchange produced by asym-
metric, phase-driven rotating magnetic flux tubes (rmfd) wrapped on a torus. The aim is not to
assert a reactionless drive but to bound or detect an APM-specific coupling between curl asymmetry
and momentum transfer. The protocol is deliberately conservative, with layered nulls and energy
accounting.

2 Theoretical Framework

2.1 Curl scaling and distributed charge

In APM/QMU, a convenient curl scale is

curl ≡ 1
λC

2 , (1)
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which organizes how distributed magnetic structure couples to length density in the ledger.1
A phase-biased pair of counterwound coils on a torus produces an rmfd pattern whose effective

curl distribution can be made asymmetric. In the laboratory, the control knob is the relative phase
ϕ between coil drives: ϕ = 0 restores symmetry; ϕ ̸= 0 breaks it.

2.2 QMU ledger for propulsion (thrust estimator)

We write a thrust estimator at the apparatus scale by allowing a dimensionless coupling ηcurl
between the time-varying coil energy associated with cross coupling and a net momentum flux
along the torsion axis. Using the mutual inductance M between coil segments as the cross-energy
scale and noting cAPM = λCFq, a compact estimator is

FAPM ≈ ηcurl
ω

cAPM
M I2 sinϕ (2)

with ω = 2πf . The factor ω/cAPM has units of inverse length in the ledger, so FAPM is force (energy
per length).

Table 1: Channel projection: parity-even vs. parity-odd contributions (ledger view).
Channel Physical Meaning
Parity-even (E2 +B2) Stored energy (no net thrust)
Parity-odd (E ·B) Pseudoscalar overlap (propulsion candidate)

2.3 Gauge-fixed derivation of (2) from the ledger stress tensor

Starting from the APM electromagnetic Lagrangian density augmented by a pseudoscalar curl/-
topological coupling,

∆L = κE·B, κ = 1
16π2 ,

we fix gauge and compute the energy–momentum tensor Tµν for the driven coil modes (single spatial
profiles ψE , ψB per half-coil). In the symmetric case (ϕ = 0), the profiles are parity-aligned so that
the overlap ⟨ψE , ψB⟩ = 0 and the integrated momentum flux along the torsion axis cancels, yielding∮
dP = 0. A phase bias ϕ ̸= 0 shifts ψE relative to ψB so that ⟨ψE , ψB⟩ ̸= 0, producing a net

off-diagonal contribution to Tµν that integrates over the toroidal volume to a thrust proportional to
Im(E1 × E∗

2). Identifying the apparatus-scale energy exchange via MI2 and normalizing by cAPM
recovers (2) with ηcurl capturing the geometric/overlap efficiency.

Phasor algebra in QMU frequency space (Steinmetz). In ledger frequency space, each coil
drive is represented by a phasor Ek = E0e

iωt+iϕk in the forward/backward frequency plane. The
torque-like pseudoscalar is

Im
(
E1 × E∗

2
)

= |E1||E2| sin(ϕ1 − ϕ2) = E2
0 sinϕ,

which yields the sinϕ factor in (2).
1This choice fixes scale via the canonical relation cAPM = λCFq. Other equivalent ledger normalizations are

possible and amount to reparameterizations of the same closure.
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Figure 1: Phasor diagram: the pseudoscalar overlap is ∝ sinϕ.

Superficies ledger note. We use surfaces-first bookkeeping: capacitance scales with area; elec-
trostatic charge is modeled as a 2-D superficies; line models are measurement parameterizations,
not ontology.

3 Proposed Apparatus

We suspend an asymmetric toroidal inductor pair from a low-loss torsion fiber inside a vacuum
enclosure. Two counterwound coils occupy opposite halves of a common toroidal core (Rtor ≈
5 × 10−2, Acore ≈ 10−4). Each coil is driven at f with controllable phase ϕ.

Coil A

Coil B

Torsion fiber

Figure 2: Asymmetric counterwound coil halves on a common torus. Phase ϕ controls the rmfd
asymmetry. The whole assembly is the torsion pendulum bob.
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(a) ϕ = 0◦ (symmetric) (b) ϕ = 90◦ (asymmetric overlap lobe)

overlap lobe

Figure 3: Schematic azimuthal overlap amplitude A(θ) ∝ Im(E1 × E∗
2) around the torus. (a) For

ϕ = 0◦ the overlap is uniform (net pseudoscalar cancels). (b) For ϕ = 90◦ the overlap develops a
single lobe (phase offset ϕ/2), giving nonzero ⟨ψE , ψB⟩ and enabling ηcurl ̸= 0. This is a phasor-
domain schematic, not a full field solution.

3.1 Telegrapher-style coil model in QMU (Heaviside)

Each half-coil is treated as a distributed line with per-unit-length ledger parameters (R̃, Le, Ce, G̃).
Let z parameterize the torus arc; the line equations are

∂z

[
aefp
Φm

]
=

[
0 −

(
R̃+ iωLe

)
−

(
G̃+ iωCe

)
0

] [
im
qe

]
,

with qe counting electrostatic quanta and im the magnetic flow. Integrating the cross-coupling over
the two halves recovers the lumped M in (2).

Worked telegrapher example. For representative ledger coefficients (units shown as QMU
tags),

R̃ = 2 × 10−3 mflx, Le = 1 × 10−6 indn, Ce = 5 × 10−12 resn−1, G̃ = 1 × 10−3 mflx−1,

integrating over an arc length ≈ 0.3λC (normalized path) gives M ≈ 10−2 indn, matching the
baseline used for estimation.2

Ledger units for dissipation (QMU, not SI) (Chua)

Canon reminders: potn = curr×resn, resn = 1/admt, mflx = 1/cond. Constitutive tableau
(lossy): [

∂xaefp
∂xq̇e

]
= −

[
Le∂τ R̃

Ce∂τ G̃

] [
q̇e

aefp

]
, R̃ [mflx], G̃ [mflx−1].

4 Predictions, Nulls, and Falsifiers

Equation (2) yields the qualitative scalings and decisive nulls below.
2Per-unit (R, L, C, G) imported from instrument datasheets can be converted to ledger using channel calibrations

mapping (V, I) to (aefp, q̇e); we then report R̃, G̃ in mflx, mflx−1 and keep conservative terms separate from dissipation.
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Table 2: Predictions and falsifiers (APM-specific signatures vs. spurious couplings).
Condition APM/Estimator Outcome Falsifier
ϕ = 0 (symmetry restored) FAPM → 0 Persistent thrust ̸= 0
ϕ ̸= 0 FAPM ∝ sinϕ No phase dependence
Polarity reversal Sign flips with sinϕ No sign flip
EM shielding (Faraday/µ-metal) FAPM unchanged Signal vanishes with shielding
Mass-dummy swap FAPM → 0 Signal remains with dummy
Thermal gradient injection No correlation Thrust tracks temperature
Chamber rotation (re-pointing) Fixed in payload frame Follows lab-frame fields
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Figure 4: Predicted thrust law: F = Fscale sinϕ with null at ϕ = 0 and extrema at ±90◦.

Sanity rules for the experiment

• ϕ = 0◦ ⇒ null thrust (ledger conservation check).

• ϕ = 90◦ ⇒ maximal |FAPM|.

• Polarity reversal ⇒ sign flip of FAPM.

4.1 Uncertainty budget (Bridgman, von Klitzing, Josephson)

Table 3: Principal uncertainty contributions in torsion-pendulum thrust detection.
Source Relative Uncertainty
Torsion fiber calibration ±5%
Thermal drift ±2%
Vibration (microseismic) ±1%
Magnetic pickup/leakage ±2%
Combined (RSS) ±6%
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4.2 Comparator table vs. spurious couplings

Table 4: Distinguishing spurious effects from the APM curl channel.
Effect Phase law Shielding response Sign under reversal
Lorentz coil forces ∝ I2 (even) Suppressed by µ-metal No sign flip
Thermal gradient None Follows ∆T No sign flip
Bianisotropy (film) Weak/continuous Film-dependent No sharp sign law
APM curl channel ∝ sinϕ Invariant Flips with polarity

4.3 Stability margins (Bode view)
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Figure 5: Illustrative gain profile: operate well below resonance for clean force readout; margins
pre-registered before data taking.

5 Numerical Estimation (baseline)

Evaluating (2) at the conservative baseline N = 200, I ≈ 2.0 curr, f ≈ 104 T−1
q , M ≈ 10−2 indn,

ϕ = 90◦:
ω = 2πf , ω

cAPM
= 2πf
λCFq

,

so that
FAPM ≈ ηcurl

2πf
λCFq

M I2 sinϕ ≡ ηcurl × Fscale. (3)

For the baseline numbers (channel-calibrated), Fscale ≈ 8.4×10−6 forc and, with a target resolution
Fmin = 10−8 forc,

ηcurl ≲
Fmin
Fscale

≈ 1.2 × 10−3. (4)

Geometry bound on ηcurl. A simple overlap model for the two half-coil modes on a torus gives
ηcurl ≤ ∥ψE∥ ∥ψB∥−1 |⟨ψE , ψB⟩| ≲ 0.15 for the asymmetric fill used here (single-lobe case). This
provides a conservative ceiling; refined FE overlap updates this bound during hardware iteration.
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Replicability: quick estimator (Python; units suppressed, arithmetic check only)

1 import math
2 f = 10 _000 .0 # frequency magnitude
3 omega = 2* math.pi*f
4 c_apm = 2.99792458 e8 # = lambda_C * F_q ( numerical anchor )
5 M = 10e-3
6 I = 2.0
7 phi = math. radians (90.0)
8 Fmin = 1e-8
9 F_scale = (omega/c_apm) * M * I**2 * math.sin(phi)

10 eta_bound = Fmin / F_scale
11 print(F_scale , eta_bound ) # ˜8.4e-6, ˜1.2e-3

Listing 1: Compute F scale and etaCurl bound for the baseline (numerical check)

6 Experimental Roadmap

1. Metrology bring-up: Verify torsion pendulum stability and resolution ≤ 10−8 forc in vac-
uum; characterize thermal time constants; perform cable-force and ground-loop audits.

2. Systematic library: Run ϕ = 0 (symmetry null), mass-dummy swaps, coil polarity rever-
sals, chamber re-pointing, and EM shielding stages (Faraday, µ-metal).

3. Drive campaigns: Execute blinded, randomized sequences over ϕ ∈ {0, π/6, π/4, π/3, π/2}
at several f ; record active/reactive ledgers and temperatures.

4. Analysis plan (pre-registered): Primary endpoint: slope of F vs. sinϕ; secondary end-
points: sign flips on polarity reversal and invariance under shielding.

5. Reporting: Publish raw data, analysis scripts, energy/momentum ledgers, and an a priori
ηcurl bound or a positive with full null suite.

7 Conclusion

We provided a QMU-grounded thrust estimator (2) and a concrete experimental design that can
decisively falsify or bound the proposed coupling ηcurl between curl asymmetry and momentum
transfer. With baseline parameters, a clean null at 10−8 forc yields ηcurl ≲ 1.2 × 10−3; positive
results demand phase-law confirmation, polarity reversals, and shielding invariance to rule out
confounds. Either outcome sharpens the APM canon: a stringent bound refines engineering claims;
a reproducible signal opens a new line in applied aether physics.

Data and Materials Availability

Design files (CAD/Gerbers), analysis notebooks, preregistration notes, and raw time-series will be
archived at: Zenodo DOI: to be inserted. All reporting is QMU-native.
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A Kron–APM tensor formulation (Kron)

Model the apparatus as a tensor network over nodes k with local state x⊤
k = (aefpk, Φm,k) and

local quadratic form

U (k) = 1
2 x⊤

k

[
Ce,k γk

γk 1/Lm,k

]
xk, γk = κ⟨ψE,k, ψB,k⟩.

Edges enforce interface continuity with parity-even ties. Kron (Schur) reduction Kred = KRR −
KREK−1

EEKER preserves the net pseudoscalar content (sum of off-diagonals) provided interfaces
are parity-even; hence the ηcurl estimator is invariant under tearing/recomposition.

Worked 2-node reduction. Two half-coils (nodes 1,2) with identical Ce, Lm and opposite-
wound γ1 = −γ2 at ϕ = 0 yield zero off-diagonal in Kred (null). With a phase offset ϕ ̸= 0,
γ1 → γ1e

iϕ breaks cancellation and the residual off-diagonal in Kred is ∝ sinϕ, reproducing the
estimator’s phase law.

B Conservation currents (Noether)

From the augmented Lagrangian (with κE·B) the Noether momentum current yields, after inte-
grating over the torus,

∮
dP = 0 when ϕ = 0 (mode overlap vanishes), demonstrating conservation

in the null. For ϕ ̸= 0, the net off-diagonal stress integrates to the thrust term used in (2).

C Calibration & traceability (Josephson ladder)

Frequency/voltage anchoring: drive signals stabilized to a Josephson reference (ledger time via
Fq). Mutual inductance: M traced via Hall-quantized bridges; uncertainties propagate to the
MI2 ledger energy scale.

Numeric ladder (illustrative). Josephson reference at 10 GHz ⇒ tight phase control; channel
calibration yields I ≃ 2.0 curr (±0.1%). Hall-traceable mutual coupling givesM ≃ 10−2 indn (±0.2%).
Propagation into MI2 gives ±0.4% on the cross-energy scale.
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D QMU compliance (dimensional audit)

Buckingham-style checks confirm Eqs. (1)–(3) reduce to bases {λC, Fq} and conjugate ledger quan-
tities; T ≡ 1/Fq is enforced.

Audit checklist.

• Confirm cAPM = λCFq (canonical).

• All expressions reduce to {λC, Fq} with superficies bookkeeping.

• Parity flags explicit: E ·B (odd), E2 +B2 (even).

• Losses (R̃, G̃) kept out of conservative sector in derivations.
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