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Abstract

The Aether Lagrangian we consider predicts that effective gravitational responses can emerge
once a local curl order parameter exceeds a threshold. We present a set of falsifiable laboratory
tests using magnetized plasma volumes and rotating magnetic—flux geometries to probe for such
threshold behavior under strict QMU auditing. Our design emphasizes parity/phase controls,
conservative energy accounting, and instrumentation that reports in QMU (with SI as a cross-
check only).
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1 Introduction

Gravitational analogs in media have a long history in effective field theory (e.g. preferred-frame and
emergent-metric models [1]). Here we take a minimal step within the Aether Physics Model (APM):
treat “curl” as a scalar order parameter of the structured vacuum and ask whether passing a well-
defined threshold produces a small, localized, gravity-like response. For a brief Q&A addressing
common concerns and how we audit artifacts, see Sec. 6.



Conceptual Framework (for non—-QMU readers)

Two-minute bridge into QMU

Ledger closure. In QMU, time is counted in ticks at rate F;, with the closure identity
F, = mfix - aefp,

linking a flux unit (mflx) and an Aether fluctuation potential (aefp).

Separate channels. Electrostatic and magnetic channels are not conflated: potn =
1/capc, aefp = 1/indc, mflx = 1/cond, resn = 1/admt, potn/rson = 1/aefp. This keeps
reciprocity statements unambiguous.

Why we use QMU. Reporting in QMU avoids mixing point /line ST heuristics with surfaces-

first charge geometry, and it makes our null tests cleaner. We include SI numbers only as
cross-checks. See [2, 3] for a compact ledger reference.

Classical vs. Einsteinian gravity (APM view)

APM gravity in one page

Newton/Kepler retained. APM accepts gravity as decisively quantified by Newton’s
inverse-square law and Kepler’s orbital laws for macroscopic dynamics. These remain our
baseline for prediction and for null tests.

Einsteinian effects reinterpreted. What are usually called “General Relativity correc-
tions” are, in APM parlance, small responses to space density gradients: variations in the
density of Aether units. In this view, spacetime curvature is recast as a change in the local
packing density of the Aether substrate. See [4].

Physical origin (APM). The tiny GR-size effects arise from variations in Aether-unit
density seeded by folding of space during neutron binding (electron + proton — neutron).
The density field is quantified by the ledger quantity curl and scales with the length density
of matter. In compact form,

space density paether(X) o curl(x) o< (length density of matter).

Working link to observables. At device scale, a small gravity-like modulation can be
parameterized as

Ag ~ B-Vin(l + acurl(x)),

where « is a geometry/calibration factor, 3. a dimensionless efficiency bounded by our audits,
and 0 the probe direction. This is consistent with the threshold law we test experimentally,
where responses turn on once (curl)y exceeds a device-specific threshold (Sec. 2.2).

Conceptual Bridge to Conventional Physics

Where this sits in mainstream language. (i) Our “Aether Lagrangian” is an effective field
description for a structured vacuum; in the weak-field, slowly varying limit it reduces to standard
Maxwell plus a parity-odd invariant I = E-B in chiral volumes. (ii) Newton/Kepler gravity
remains the decisive long-range behavior; what GR calls curvature we recast as small space-density



gradients. In APM these gradients are tied to the ledger scalar curl (curl oc 1/A¢?) which scales
with the length density of matter. See also our explanatory note on this reinterpretation.

Why a QMU ledger at all? The dual electrostatic/magnetic bookkeeping and the distributed
(surface-like) nature of electric charge are awkward in SI’s point/line abstractions. QMU separates
domains cleanly and anchors chronovibration with the closure F, = mflx - aefp. Throughout, we
provide an SI bridge for key predictions (Sec. 4.3).

2 Theoretical Framework

2.1 Aether Lagrangian with a curl threshold
We model the relevant sector by an effective Lagrangian density

L= Lgy+ g (curl)? — V(curl) + A O(curl — curly,) Z, (1)

where Lgy is the standard electromagnetic term, x > 0 controls curl stiffness, and V stabilizes
I The last term switches on an interaction invariant Z once a local
threshold curlyy, is crossed; for gravity-like responses we choose

curl near its ambient value.

Z = &-B (a pseudoscalar overlap), (2)

built from the device’s ledger-calibrated electric and magnetic channels.?

Table 1: Channel map (ledger view): parity-even store vs. parity-odd overlap.

Invariant Meaning

E% + B? (even) Stored energy (no handed response)
E-B (odd) Pseudoscalar overlap (handed, sign-flipping)

Related frameworks and limits. As an effective description our Aether Lagrangian sits along-
side familiar low-energy add-ons such as Chern—Simons/axion electrodynamics (uniform duality
tilts) and bianisotropic media (magneto-electric couplings). In the non-chiral, parity-even limit the
extra term vanishes and we recover standard Maxwell. Long-range gravity remains Newton/Ke-
pler; the GR-size laboratory deviations we target here are explicitly as small as conventional post-
Newtonian corrections, but with a distinct parity signature and laboratory controllability.

2.2 Phenomenological response law

Define a local order parameter
_ A{curlyy
T ocurly,

(3)

where the average is over the active device volume. Near onset (( 2 1), the leading gravity-like
response for a test mass m at distance r along the device axis is parameterized as

29 n(¢~1)S(C) sen(D), (4)

LAt the level of this paper, we treat curl as a scalar order parameter measurable by how strongly a device winds
field lines—operational definitions are provided in Sec. 2.4.

2A parity-odd invariant like £-B yields sharp sign tests under mirroring the apparatus; alternative parity-even
choices would not.



with S a smooth step (onset sharpness k) and 7 an efficiency bounded by geometry and losses. The
pseudoscalar sgn(Z) flips under a mirror of the build—our primary parity test.

2.3 Curl scaling laws (ledger form)

In QMU we anchor curl to a length scale via

1
curl = gyl (5)
which organizes how distributed structure couples to length density. For a rotating magnetic—flux
device with toroidal radius R and N turns carrying ledger-current, a practical estimator (dimen-
sionless up to known constants) is

N o,

— —, 6

RV (6)
with ®,, the ledger magnetic flux and V the active volume. This estimator only enters through the
ratio ¢ in Eq. (3), preserving a ratio-based audit.

(curl)y o

Numeric calibration example (QMU-native; (~1). Choose an RMFD geometry such that
N = 200, R =412 x10'% )¢, V = 7.00 x 10*! volm, P, = 2.0 x 1072 mflx.

With the proportionality constant fixed by a geometry calibration run, these values define the
device threshold via Eq. (6) so that (curl)y = curly, and hence ¢ &~ 1. This provides a concrete
setpoint for onset scans without invoking SI bases; all reporting remains in QMU.

APM note. In bulk media the same curl observable scales with the length density of matter; this
is the route by which space density gradients (Einsteinian corrections in SI language) track mass
distributions in APM.

2.4 Operational definition of channels
We maintain separation of channels using canon identities:

1 potn 1

resn —

1
F, = mflx - aefp, potn=—, aefp=_—, mflx=—-, , = .
capc in cond admt rson  aefp

All field probes are calibrated to report (potn, ®y,) in QMU; energy/momentum ledgers are closed
without promoting SI bases.

Table 2: Minimal QMU < intuition map. SI entries are analogies, not identities.

Symbol QMU meaning SI analogy / unit cue

aefp Aether fluctuation potential (ledger scalar) voltage-like; appears with Hz via F,, = mflx - aefp
milx Flux unit (ledger) flux-like; reciprocal to conductance in QMU
potn Electrostatic potential (distinct from aefp) potential; “voltage” channel in apparatus

D, Magnetic flux variable (apparatus) magnetic flux (Wb) analogue

resn Resistance-like (ledger), resn = 1/admt “Ohm” analogue within ledger

rson Resonance quantity (sets potn/rson = 1/aefp) resonance/phase normalizer

curl Space curl scale (o 1/Ac?) inverse area (m~2) scaling cue




Why Faraday/u-metal shielding should not erase the signal. The predicted effect depends
on a parity-odd overlap internal to the device (a pseudoscalar proportional to E-B inside the
toroidal/chiral volume), not on radiated fields external to it. Faraday cages and p-metal cladding
suppress leakage and modify boundary conditions outside the working volume; they do not eliminate
the internal, quasi-static field overlap that sets the .. efficiency. A disappearance of the signal
upon adding external shielding would indicate that the putative effect was due to conventional EMI
or magnetic pickup, not the internal parity-odd mechanism, and thus falsifies the APM hypothesis
for that configuration.

3 Experimental Setup

3.1 Platform A: Magnetized plasma chamber

A cylindrical RF plasma (argon or helium) is confined by a multi-ring magnetic system forming a
well-defined twist. The drive adjusts the twist rate (curl) via current phase offsets between ring
sets. A test mass on a low-noise vertical balance sits along the axis outside the chamber.

Controls. (i) Plasma off (magnet currents present), (ii) magnet off (plasma present), (iii) phase
scramble to reduce twist while holding total power constant, (iv) enantiomer swap by mirroring
ring phasing.

plasma chamber

A

A

— balance axis

N

N

Figure 1: Platform A (plasma): ring sets with phase offsets impose a controlled twist (curl).

3.2 Platform B: Rotating magnetic—flux device (RMFD) on torsion pendulum

A toroidal inductor with counter-wound halves is phase-biased to create an asymmetric rotating
flux pattern. The assembly is suspended as a torsion pendulum inside a shielded vacuum can. The
drive frequency sweeps across a mechanical null to avoid resonant artifacts.

Controls. (i) ¢ = 0 symmetry null, (ii) polarity reversal (sign flip expected), (iii) mirrored
build (parity flip), (iv) Faraday/ p-metal staging (APM signal should be invariant in sign and ratio
observables).
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Figure 2: RMFD phasor bias: parity-odd overlap o sin ¢.



3.3 Instrumentation and QMU auditing

Each platform reads out (potn, ®,,) time series; auxiliary sensors (thermal, acoustic, vibration) are
recorded. QMU auditing enforces: (1) closure F; = mflx - aefp, (2) channel separation (potn #
aefp), (3) loss bookkeeping outside the conservative sector, and (4) ratio-based reporting wherever
possible.

4 Predictions

Numerical target. Using the SI bridge in Sec. 4.3, our baseline apparatus aims for a fractional
weight change Ag/g ~ 1079 (scaling with MI?f/m and sin ¢); sensitivity better than 107! in the
relevant bandwidth is sufficient to probe ney1 < 1073 decisively.

4.1 Threshold curve

Figure 3 sketches the expected onset: Ag/g vs. ¢ from Eq. 4. The parity sign is set by sgn(Z) and
flips upon mirroring the apparatus.
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Figure 3: Model onset and parity flip: gravity-like response appears for ¢ > 1; mirrored build flips
sign.

4.2 Nulls and falsifiers (pre-registered)

Fail-fast matrix

Prediction Falsifier

No signal for ¢ < 1 (below threshold) Significant nonzero Ag/g with ( < 1
Sign flips under mirrored build No sign change under mirroring
Phase/polarity reversals produce sign No phase/polarity correlation

flips

Shielding stages do not change sign or Signal disappears with shielding

ratio observables

Ratio invariance (change scaffolding, Ratio observables drift with scaffolding
hold (¢ fixed)




APM-GR link. A clean null below threshold (¢ < 1) with an onset and parity flip above threshold
is the expected pattern if GR-like responses are manifestations of space density gradients quantified
by curl [4].

4.3 Order-of-magnitude bound

If no effect is detected down to Ag/g < ¢ at ( ~ 1.2, Eq. (4) implies n < ¢/[0.2.5(1.2)]. Reporting
71 (dimensionless) keeps the result ledger-pure.

SI Bridge & Order-of-Magnitude Benchmark

Back-of-the-envelope estimate (SI view of a curl-driven vertical signal)

Assume a parity-odd, phase-biased overlap produces an apparatus-scale vertical force
w .
Fest = Tcunl E MTI? sin ¢,

where 7y € [0, 1] collects geometry/overlap efficiency, w = 27 f is the drive, M the mutual
inductance of the interacting coil halves, and ¢ is the usual light speed (SI). The fractional

weight change of a test mass m is
ﬁ _ Fest

g mg

Baseline plug-in (illustrative): f = 10kHz (w/c ~ 2.09 x 10™*m~!), M = 10mH, I = 2 A,
sin¢y =1, m = 1kg. Then

A
Fost ~ Teut X 84x 107N = 29 oy x 8.6 x 1077,
g

With a conservative ey < 1073 (from null bounds in similar RMFD torsion tests) the target
is
A
29 L1070 (ballpark).
g
Use your apparatus values for M, I, f,m to refine this. This SI bridge is purely for feasibility;

all analysis and preregistration remain QMU-native.

4.4 Uncertainty budget for Ag/g

Table 3: Representative uncertainty contributions for Ag/g (band-limited).

Source Absolute (fractional)
Thermal drift +0.5 x 107
Vibration pickup +0.3 x 107°
Magnetic pickup +0.2 x 107?
Combined (RSS) +0.6 x 1077




4.5 Comparator models for curl-threshold tests

Table 4: Comparator models and signatures.

Model Parity signature Threshold law Lab relevance

Axion ED Pseudoscalar tilt No sharp threshold High-energy searches
Bianisotropic media E-H coupling Continuous RF /optical devices
QMU curl threshold (this work) Parity-odd, sign flips Omnset at { =1 Tabletop falsifiable

5 Measurement Strategy

5.1 Blinded sequences and drift control

We run blinded, randomized sequences over ¢ by adjusting drive phasing and amplitude, interleaved
with symmetry nulls. Long drifts are modeled and subtracted using pre/post baselines with identical
thermal load.

5.2 Energy/momentum ledgers

A complete ledger (QMU) is published per run: input powers, reactive stores, and measured me-
chanical response. Conservative bookkeeping requires § dU = 0 in the conservative sector; any
residual is attributed to loss channels or systematics, not to “free” energy.

6 Discussion & FAQ (for skeptics)

We have provided a compact, falsifiable test of a curl-threshold sector of the Aether Lagrangian.
The use of QMU keeps reciprocity and parity statements unambiguous and makes the nulls decisive.
A clean null strengthens bounds on 7 and & in Eq. (4); a positive detection must pass parity, phase,
and ratio invariance to be credible. See FAQ on next page.



Frequently Asked Questions

1. Are you replacing Newton or General Relativity (GR)?
No. Newton/Kepler dynamics remain our baseline for macroscopic motion. What are
commonly called “GR corrections” are interpreted here as small responses to space
density gradients—variations in the density of the underlying medium—quantified in
this work by curl (Sec. 1). Our experiments test whether device-scale curl thresholds
correlate with tiny gravity-like modulations, without altering Newtonian predictions.

2. Does this claim reactionless thrust or “free energy”?
No. All mechanisms are conservative and audited. Energy moves between channels
via resonant or driven couplings; boundary terms and losses are explicitly accounted
for. The pre-registered nulls (detuning, shielding/ground audits, phase swaps, fixture
mirrors) are designed to kill spurious signals fast.

3. What exactly is a “curl threshold”?
A device responds only when the volume-averaged curl, (curl)y, exceeds a build-specific
threshold set by geometry and materials (Sec. 2.2). Below threshold we expect a clean
null; above threshold we look for onset, scaling, and sign behavior consistent with the
model.

4. Could EMI, thermal drifts, or vibrations fake the signal?
That is our main concern, hence the systematics library: (i) detuning and phase-
swap tests, (ii) Faraday/ u-metal staging and ground audits, (iii) fixture mirror and
re-pointing tests, (iv) injected thermal gradients with correlation checks. A genuine
effect must survive shielding/ground changes and show the predicted threshold/onset
and parity behavior.

5. How does this relate to GR “curvature”?
In our framing, GR-like effects track space density gradients. Practically, we model
the local response with a small fractional modulation Ag/g driven by curl gradients
(Sec. 1), then test that response against threshold and parity predictions.

6. What role does QMU play?
QMU keeps bookkeeping consistent when separating electrostatic and magnetic sectors
and when referring to distributed (surface-based) charge quantities. We report in QMU
to avoid SI ambiguities; SI units appear only as cross-checks. Readers need only the
minimal bridge provided here.

7. What outcomes would falsify the hypothesis?
Any of: (a) no onset at or above the predicted threshold, (b) no sign/parity behavior
under the mirror tests, (c) signal that disappears under shielding/ground audits, (d)
lack of reproducibility across builds. Passing all nulls is required to claim support.

8. How large are the expected effects?
Tiny—of “GR size” at device scale. We therefore emphasize ratio/phase tests, thresh-
olds, and mirrored fixtures to gain statistical power without relying on absolute level
alone.




7 Conclusion

Localized gravity-like responses, if they exist, should reveal themselves through threshold and parity
signatures. The two platforms proposed—magnetized plasma and rotating magnetic flux—cover
complementary systematics. Either a stringent null or a reproducible, parity-clean positive advances
the empirical status of APM.

A Noether current (curl sector) and conservation
Variation of the curl sector under 7-translations yields the current

Jr = x curl O-curl,
and the conservation law

o:U+V.-J. =0,

so threshold onset corresponds to a change in the stored curl “energy” density that couples to the
parity-odd channel (£-B).

B Audit checklist (QMU closure)

« Reduce all quantities to bases {me, Ac, Fy, €%, €2, }-

 Enforce F, = mflx - aefp (chronovibrational closure).
o Keep channels separated (potn # aefp); mark reciprocity with resn = 1/admt, mflx = 1/cond.

« Flag parity explicitly: £2 4+ B2 even; £-B odd.
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