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Abstract

We propose and analyze a QMU-native, multi-channel experiment to test a parity-odd,
thresholded aether mechanism that produces a localized gravity-like response. The baseline
hypothesis is that a device’s Aether curl order parameter triggers an onset in the parity-odd
invariant Iodd = E·B past a threshold, yielding a fractional weight shift ∆g/g that flips sign under
mirror of the build. We extend the theory with a spinning-aether sector (intrinsic spin-rotation
κµν mixing with vorticity ωµν and 4-acceleration aµ) which, in the weak-field limit, slaves to
(ω, a) and predicts a co-phased transverse spin-1 mode. A pp-wave-like aether nonuniformity
further predicts an optical birefringence slope tied to the same gradients. We give a complete
theory (QMU), detailed apparatus and methods (two platforms plus an optical bench), a blinded
analysis plan, and explicit falsifiers. The work is designed for decisive, parity-checked tests with
no SI required in the body; an optional SI benchmark is provided for feasibility.

1 Introduction

Wider context. Einstein–aether frameworks and their extensions motivate controlled probes of
preferred-structure effects in spacetime, including wave modes and laboratory-accessible signatures
[1, 2, 3]. A central open question is whether gradients in an underlying aether-like substrate can
produce small, parity-sensitive phenomena accessible in laboratory systems.

Central problem. We target a falsifiable claim: a threshold in an aether curl order parameter
activates a parity-odd channel that manifests as a localized, gravity-like response. If present, it should
be accompanied by a co-excited transverse (spin-1) mode and a correlated optical birefringence
slope.

Our solution. We formulate a QMU-native effective theory with (i) a curl-threshold baseline
sector for Iodd, (ii) a spinning-aether kinetic extension inspired by a dynamical spinning-aether
treatment [4], and (iii) a birefringence cross-check based on two-parameter dynamo-optics in a
nonuniform aether [5]. We then design two concrete platforms and a blinded, parity-verified protocol.
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Reviewer concerns addressed (from prior FAQ, integrated). The experiment is conservative
and audited; parity tests, shielding stages, mirrored fixtures, and blinded labels are pre-registered.
Reactionless thrust and EMI/thermal artifacts are ruled out by sign/phase behavior, shielding
invariance, and ratio-invariance checks detailed below.

Roadmap. Sec. 2 orients readers to QMU. Sec. 3 presents the theoretical framework and pre-
dictions. Sec. 4 details apparatus and methods (plasma, torsion pendulum, optics, systematics,
blinding). Secs. 5–6 cover inference and falsifiers. Sec. 7 discusses outcomes and implications; Sec. 8
concludes. Appendices provide derivations, audits, platforms, and an SI benchmark.

2 A Note on Quantum Measurement Units (QMU)

QMU organizes measures on bases {me, λC , Fq, e
2, eemax

2} with speed closure curl·mflx = λCFq ≡ c

and geometry constant Au = (4π)2. The electrostatic and magnetic channels are ledger-separated;
parity bookkeeping is explicit: E2 + B2 (even), Iodd = E·B (odd). We report only QMU-native,
dimensionless or named-unit observables in the body; an optional SI benchmark lives in Appendix E.

QMU note. Minimal intuition map. Think “ledger” more than “conversion system”: (i)
c = λCFq is a closure identity, not a measured constant; (ii) channel separation avoids hidden
mixing; (iii) unit names remind the reader what geometry they belong to.

Named QMU units used in this paper (glossary).

Name Definition (QMU) Role

volm λC
3 Aether cell volume

rson Fq
2 frequency-squared ledger

curl eemax
2

me λC
curl scale (magnetic channel over inertia-length)

mflx me λC
2Fq

eemax2 magnetic-flux transfer scale

pres me rson
λC

energy density / pressure unit

Channel canon identities (ledger separation)

We maintain separation of channels using the following canon identities (all QMU-native, dimen-
sionally closed by the ledger):

Fq = mflx · aefp (1)

potn = 1
capc , aefp = 1

indc , mflx = 1
cond , rson = 1

admt (2)

potn
rson = 1

aefp (3)

Notes: frequency from flux-transfer and aether-frontier permittivity; the last line ties the potential
ledger to the frontier permittivity via rson = Fq

2.
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QMU note. Why this matters. Eqs. (1)–(3) make the channel decomposition audit-ready: each
probe and ledger entry lives in its own named unit, and reciprocal pairs keep the bookkeeping
exact without promoting SI bases.

Name Canon identity (QMU) Role
potn 1/capc potential ledger unit (channel-local)
aefp 1/indc aether-frontier permittivity (ledger)
mflx 1/cond magnetic-flux transfer ↔ conductance
rson 1/admt frequency-squared ledger ↔ admittance
— Fq = mflx · aefp frequency from flux and frontier permittivity
— potn/rson = 1/aefp ties potential to frontier permittivity via rson

3 Theoretical Framework and Predictions

3.1 Baseline curl-threshold model

Lbase = LEM + χ

2 (curl)2 − V (curl) + λΘ(curl − curlth) Iodd, (4)

with χ > 0 and stabilizer V . The volume-averaged order parameter is

ζ ≡ ⟨curl⟩V

curlth
, curl ≡ λC

−2 (operational estimator via RMFD). (5)

Curl-sector ledger potential. Define the stiffness as a natural QMU scale times a dimensionless
coefficient,

χ ≡ me (mflx)2

volm︸ ︷︷ ︸
χnat

χ̂, χ̂ > 0 [QMU def.]

so the curl-sector potential (energy density) reads

Ucurl = χnat
2 χ̂ (curl)2 + V (curl)[ pres ], pres ≡ me rson

λC
.

In the minimal (isotropic) model, the associated curl pressure equals this energy density, pcurl =
Ucurl[ pres ].

Near onset (ζ ≳ 1) the parity-odd gravity-like response is

∆g
g

≈ η (ζ − 1)S(ζ) sgn(Iodd) (6)

with efficiency η and smooth step S (sharpness k). Units: the observable ∆g/g is dimensionless;
the underlying potential shift ∆Ucurl[ pres ] sets the scale of the onset.

Triggered odd-channel coupling (unit-normalized). We write the step term with an explicit
QMU normalizer

λΘ(curl − curlth) Iodd = χnat λ̂ Θ(curl − curlth) Iodd
I∗

[ pres ], I∗ ≡ (curl·mflx)2 = c2,

3



so λ̂ is dimensionless and the entire contribution is in [ pres ].

3.2 Spinning-aether extension (Kohler-style)

We introduce a spinning-aether kinetic sector following a dynamical spinning-aether treatment [4]:

Lkin = cσ

2 σµνσµν + cω

2 ωµνωµν + cθ

2 θ2 + ca

2 aµ ·aµ + cκ

2 κµνκµν

+ cωκ ωµν :κµν + cκa κµν ·aµ, (7)

with all c’s dimensionless (QMU-native). Linearization yields the slaving relation

κ = −cωκ

cκ
ω − cκa

cκ
a (weak-field). (8)

The spectrum contains spin-2 (shear), spin-1 (accel–vorticity), and spin-0 (expansion) modes with
phase speeds (units of c = λC Fq) as pure functions of {c}; denote sσ, saω, sθ. Units: sσ, saω, sθ are
pure numbers referenced to c = λCFq.

3.3 Optical cross-check (birefringence)

A nonuniform aether (pp-wave–like) produces birefringence with

εik = ∆ik + αΘik, (µ−1)ik = ∆ik + γΘik,

and regular-branch observables

V
(2)

ph − V
(3)

ph = − 1√
2
β′(u) (α+ γ), ∆W ≃ −α+ γ

2
√

2
kv β(u) (9)

mapped to QMU via α = α̃/Au, γ = γ̃/Au, Au = (4π)2 [5]. Units: V
(2)

ph − V
(3)

ph and ∆W are
dimensionless; the response coefficient (α̃+ γ̃)/Au is dimensionless by construction.

3.4 Enumerated falsifiable predictions

1. P1 (Primary) — Parity-odd onset in ∆g/g at ζ = 1, sign flip under build mirror; slope ∼ ηk.

2. P2 (Secondary) — Co-phased transverse spin-1 signal with dimensionless speed saω; phase
inverts under mirror.

3. P3 (Cross-check) — Optical birefringence slope ∝ (α̃+ γ̃)/Au, correlated with spin-1 amplitude
at fixed ζ.

4 Methods and Apparatus

Reporting protocol (QMU). All primary observables are reported as (i) dimensionless (∆g/g,
saω, ∆W , η, k), (ii) or named QMU units when a density/pressure appears ([ pres ]). Per run, we
publish the ledger (ζ, η, k) and Ucurl[ pres ] traces, with an optional SI benchmark relegated to App. E
for reviewer intuition.

4



Preliminaries: RMFD and curl generation

“RMFD” denotes a rotating magnetic flux drive; phasing of N windings controls the operational
curl and thus ζ.

Probe calibration and reporting (QMU). All field probes are factory- or in-situ calibrated to
report channel-native pairs in QMU: (i) the potential ledger potn and (ii) the magnetic flux Φm

(via surface integrals in the magnetic channel). Energy/momentum ledgers are then closed using
the canon identities (1)–(3) without promoting SI bases. Figures and data tables carry explicit unit
badges (e.g. potn [ potn ], Φm dimensionless after normalization by qm where appropriate).

4.1 Platform A — Magnetized plasma (mechanical + optical)

Chamber and medium. Cylindrical discharge tube; working gas/pressure (to be specified); axial
guide field with phased coil rings.

Curl control and diagnostics. Current phasing sets ζ. A transverse pickup provides the spin-1
channel; a vertical balance along the axis provides ∆g/g.

Optical bench. Laser, polarizer–sample–analyzer, lock-in referenced to RMFD drive. Observable
is unitless phase ∆W (ψ); sweep ψ to verify the cos 2ψ envelope; fit slope ∝ (α̃+ γ̃)/Au [5]. Canon
cue: fits are stored as (∆W, potn, Φm) tuples; where needed, rson enters only via (3).

Plasma chamber (Platform A)

ϕ1 ϕ2 ϕ3 ϕ4

balance axis

imposed twist (curl)

Figure 1: Platform A schematic: phased ring sets impose controlled twist (curl) inside the plasma
chamber. QMU viability cue: phase tables, ζ grids, and any quoted densities carry unit badges (e.g.
[ pres ]).

4.2 Platform B — RMFD torsion pendulum (mechanical channel)

Mechanics. Rotor–stator with N -phase windings; torsion fiber with QMU torsion constant κτ

(in rson/rad). Optical lever readout; demodulation at fundamental and 2ω.

Sensitivity and noise. Publish even/odd parity branches of residuals; monitor tilt, thermal,
magnetic drift. Sensitivity and control patterns are benchmarked against torsion-balance literature
[7, 6, 8].
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RMFD torsion pendulum (schematic)
torsion fiber

stator rotor

balance pan

Figure 2: Platform B: RMFD torsion pendulum. QMU viability cue: parity bookkeeping and
Ucurl[ pres ] traces are published per run.

4.3 Systematics & controls (both platforms)

Mirror-of-build test: fabricate left/right builds; expect sign/phase inversion on the odd branch.
Shielding & monitors: Faraday/µ-metal stages; thermal/vibration sensors. Blinding: random-
ized handedness labels during fitting; unblind after locking (η, k, saω, α̃+ γ̃). Control patterns and
parity/CP-related systematics align with best practices in precision torsion experiments [7, 6, 8].

4.4 Analysis plan (common)

Use the onset model (Sec. 5); jointly fit (∆g/g, Aaω, ∆W ) vs. ζ to extract (η, k), saω, (α̃+ γ̃)/Au.
Canon cue: χ̂ and other dimensionless parameters are inferred in the (potn,Φm) reporting basis;
any appearance of Fq in intermediate steps is resolved by (1).

5 Onset Law, Shape Functions, and Parameter Inference (QMU)

S(ζ; k) = 1
2

[
1 + tanh

(
k(ζ − 1)

)]
, k > 0. (10)

Mean model m(ζ | η, k) = η (ζ − 1)S(ζ; k) sgn(Iodd). With i.i.d. QMU noise σ2:

Fηη =
∑

i

(ζi − 1)2S2
i

σ2 , Fηk =
∑

i

(ζi − 1)2Si(1 − S2
i ) k−1

σ2 , Fkk =
∑

i

η2(ζi − 1)2(1 − S2
i )2

σ2 , (11)

Si = S(ζi; k). Quote (η, k) with covariance F−1 (or full posterior).
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Figure 3: Predictive onset curve for ∆g/g vs. ζ with parity sign flip (mirrored build). Underlying
scale set by ∆Ucurl[ pres ].

6 Falsifiable Predictions (Recap)

See Sec. 3.4. Publish parity-mirrored onset curves, spin-1 phase inversion, and birefringence slope
correlation; each is dimensionless and QMU-native.

7 Discussion

Null result. Absence of P1 sets (η→0) constraints on the curl-threshold mechanism. Absence
of P2 above threshold constrains {cω, ca, cκ, cωκ, cκa} combinations. Absence of P3 constrains
(α̃+ γ̃)/Au.

Positive result. Concurrent P1–P3 would strongly indicate a common aether-gradient trigger
connecting mechanical (scalar and spin-1) and optical channels within the QMU ledger.

Limitations & skeptic concerns (integrated with QMU emphasis). The design is conserva-
tive and audited; any signal must (i) flip sign under mirror, (ii) persist through shielding and ground
changes, (iii) track the registered threshold and phase relations, and (iv) remain ratio-invariant at
fixed ζ. Publishing (ζ, η, k), saω, and Ucurl[ pres ] per run enables independent cross-checks without
SI detours. Sensitivity and systematics practices follow torsion-balance standards [7, 6, 8].

8 Conclusion

We have articulated a complete, QMU-native, parity-tested, multi-channel proposal linking a curl-
threshold mechanism, a spinning-aether co-signal, and an optical birefringence slope. The design
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emphasizes decisive, falsifiable outcomes and teaches QMU by example via in-line unit badges and
a minimal glossary.

Acknowledgments We thank colleagues for audit suggestions and ledger consistency checks.

Appendix A: Noether Current (curl sector)

Jτ = χ curl ∂τ curl and ∂τU + ∇· Jτ = 0; threshold onset corresponds to a change in the curl-sector
ledger potential (energy density) Ucurl[ pres ] that couples to Iodd via the triggered term.

Appendix B: Audit Checklist (QMU closure)

• Reduce to bases {me, λC , Fq, e
2, eemax

2}; enforce c = λCFq.

• Keep channels separated; flag parity: E2+B2 even; Iodd odd.

• Enforce canon identities (1)–(3) at ingest; reject runs that require cross-channel promotion.

• Archive raw probe streams in (potn,Φm) with per-run calibration hashes.

• Publish (ζ, η, k), saω, and Ucurl[ pres ] with uncertainties.

Appendix C: Platforms & Hardware (QMU-only)

C.1 RMFD torsion pendulum

Geometry, drive, readout, and saω inference as in main text.

C.2 Magnetized plasma

Cell, optics, and joint fit as in main text.

C.3 Data structure

CSV per run: zeta, Delta_g_over_g, A_aomega, s_aomega, DeltaW, eta, k, t_tick, x_lambdaC
(QMU-native).

Appendix D: Derivations (QMU)

D.1 Slaving relation

Schur complement of the linearized Euler–Lagrange system for (ω, κ, a) yields κ = −(cωκ/cκ)ω −
(cκa/cκ) a+ O(∂t).
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D.2 Mode speeds

Diagonalizing the kinetic form for (σ, ω, a, θ) gives (units c = λCFq)

s2
σ = 1

1 − cσ
, s2

aω = 1
4ā

(
ω̄ + cσ

1 − cσ

)
, s2

θ = 1 − ā

3ā

(
cθ

2(1 + cθ/2) + cσ

1 − cσ

)
,

with ā, ω̄ the κ-renormalized couplings.

D.3 Birefringence mapping

With α = α̃/Au, γ = γ̃/Au:

V
(2)

ph − V
(3)

ph = − 1√
2
β′(u) α̃+ γ̃

Au
, ∆W = − α̃+ γ̃

2
√

2Au

kv β(u).

Appendix E: SI Benchmark (reviewer-facing)

Purpose. Reviewer benchmark only; analysis remains QMU-native.

Back-of-the-envelope estimate (vertical force). Assume a parity-odd, phase-biased overlap
yields

Fest ≈ ηcurl
ω

c
M I2 sinϕ,

with ηcurl ∈ [0, 1], ω = 2πf , mutual inductance M , current I, and phase bias ϕ.

Fractional weight change.
∆g
g

= Fest
mg

.

Illustrative plug-in (replace with apparatus values).

f = 10 kHz, M = 10 mH, I = 2 A, sinϕ = 1, m = 1 kg.

Then ω/c ≈ 2.09 × 10−4 m−1 and

Fest ≈ ηcurl × 8.4 × 10−6 N ⇒ ∆g
g

≈ ηcurl × 8.6 × 10−7.

With a conservative ηcurl ≲ 10−3, the target scale is ∆g/g ∼ 10−9.

Symbol Meaning / value in this benchmark
f drive frequency (10 kHz)
M mutual inductance (10 mH)
I coil current (2 A)
ϕ phasing (set to maximize sinϕ = 1)
m test mass (1 kg)
ηcurl geometry/overlap efficiency (≲ 10−3)
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