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Abstract

We specify a laboratory-scale siz-strand trumpet coil secondary intended to (1) produce a
controllable rotating magnetic field on the secondary surface, (2) concentrate loxodromic torsion
toward the throat, and (3) provide a reproducible pathway for coupling a throat-injected torsion
filament into external APM test instruments. The design uses a six-start grooved trumpet form
but is driven as three antipodal pairs with current-controlled three-phase excitation and per-phase
resonance trimming. We formalize the chirality sign conventions governing rotation direction,
loxodromic handedness, and the resulting APM torsion sign, and we provide a measurement
protocol that separates geometry-chirality from drive-chirality using phase-order reversal tests.
All modeling is expressed ledger-first in QMU, with fabrication specifications relegated to an
appendix.

Keywords: Trumpet coil; rotating magnetic field; current control; resonance trimming; loxodrome;
chirality; torsion filaments; QMU; APM

1 Ledger framing and design objective

The Aether Physics Model (APM) treats the Aether unit as a rotating magnetic field geometry. Its
canonical closure identity is Ledger One:

Aycurl = F2 N2 (1)

which decomposes electromagnetic propagation into rotational and torsional geometries. In a
trumpet secondary, the winding path is intentionally constructed as a loxodrome, so that the Aether
rotational field is guided by a monotone curvature—torsion profile that increases toward the throat.

The present objective is engineering: construct a reproducible secondary that (i) supports an
azimuthally rotating field on the outer surface, while (ii) compressing the loxodromic geometry
into a narrow throat injection channel (the “stinger”) so the torsion channel can be coupled into
downstream instruments (e.g., the hemisphere-encoded curl sphere [Thomson, 2025]).

2 Geometric chirality in a loxodromic secondary

2.1 Two independent chirality sources

The coil has two independently reversible chirality sources:

Definition 2.1 (Geometry chirality sign). Let o400 € {+1, —1} denote the structural handedness of
the loxodromic grooves: og4e, = +1 for right-handed (RH) and ogeo = —1 for left-handed (LH) as
viewed along the coil axis from the horn toward the throat.

Definition 2.2 (Drive chirality sign). Let oq,y € {+1,—1} denote the phase-order sign of the
three-phase current drive: o4,y = +1 for ABC phase order (positive rotation) and o4,y = —1 for
ACB (negative rotation), as defined by the direction of the traveling-wave pattern measured at the
horn base.
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The APM prediction for the torsion sign at the throat is then modeled by the composite chirality:

Otors = Ogeo Odrv- (2)

Equation (2) is not a convenience; it is the experimental separation principle. If the observed sign
follows (2), then geometric chirality and drive chirality are distinct, measurable, and composable
contributions to the torsion channel.

2.2 Geometry-induced chirality precedent

Recent work in nanomagnetism demonstrates that chirality can be imprinted into a non-chiral
ferromagnet by geometric screw topology alone, yielding a chirality-dependent non-reciprocity
governed by structural handedness and field history [Xu et al., 2025]. This aligns with the APM
expectation that handed geometry is not “dimensionless decoration” but a physical selector that
couples rotation history to a sign-stable chiral state.

3 Six-strand architecture and mode target

3.1 Why six strands corresponds to |m| =3

Around a circular boundary, an azimuthal mode index m produces a magnitude envelope with 2|m)|
lobes. Therefore the design target of six circumferential filaments corresponds to

2lm|=6 = |m|=3. (3)
A six-start grooved form is thus an appropriate boundary discretization for stabilizing the |m| =3

envelope while still allowing three-phase traveling-wave excitation.

3.2 Six physical starts, three driven channels

We implement six physical starts separated by 60° in azimuth but wire them as three antipodal
pairs:

Phase A : {0°,180°}, Phase B : {60°,240°}, Phase C : {120°,300°}. (4)

This pairing improves symmetry because each driven channel samples opposite regions of the
structure, reducing sensitivity to local environmental loading.
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Figure 1: Horn-base top view showing six starts at 60° spacing and antipodal pairing into three
driven channels (A, B, C). This pairing implements the |m| = 3 envelope associated with a six-lobe
magnitude pattern while enabling three-phase traveling-wave excitation.
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e Six strand terminals allow continuity checks and reconfiguration.

e Straps implement antipodal pairing without soldering coil leads together.

« Each phase remains electrically floating (independent return pad).

\__* Inline current sensing + Ciim pads sit close to the branch node to reduce parasitics. )

Figure 2: Breakout board concept for floating independent branches. Provides six strand terminals
(S1-S6) with configurable straps to form antipodal pairs (A: S1+S4, B: S2+S5, C: S34-S6), plus
pads for per-phase series trim capacitors and inline current sensing.

Design rule. Do not interpret “six strands” as “six independent channels.” The six-strand goal
is a mode-envelope target (Jm| = 3), whereas the three-phase drive is an excitation strategy that
can realize a stable traveling wave with minimal electronics complexity.

4 Current-controlled three-phase drive

4.1 Why voltage-drive fails in multi-start secondaries

In multi-start secondaries, each start experiences slightly different distributed inductance and
capacitance due to lead routing, proximity coupling, and termination geometry. A pure voltage-drive
therefore produces unequal currents, which mixes unwanted azimuthal content and degrades the
intended traveling-wave rotation.

4.2 Current setpoints and phase order

We specify the commanded phase currents as

() = Io cos(wdt _ %”(k _ 1)) L ke{1,2,3), (5)
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with k = {A, B,C}. The sign of 04,y is determined by whether the realized field pattern propagates
with ABC or ACB order in the pickup sensors at the horn base.

Three-Phase Wiring (Current-Controlled) for Six-Strand Trumpet Secondary

( A
e A Six-Start Trumpet Secondary
(6 grooves / 6 strands)
3-Phase
Current-Controlled S1 — Phase A
Bridge ] | ase
A ! Ctrim
L] | I — S1+ 54
I_ S3 | — Phase B
B L o
sa ‘ S2 + S5
c [ | Phase C
Outputs: A, B, C I_ Ctrim S ase
S3 + 56
S6 D —
k J Throat combiner - axial stinger
\ J

Notes:

* Pair opposite grooves to average asymmetries.

» Current control enforces equal phase currents despite L mismatch.
» C_trim per phase tunes each branch to the shared drive w_d.

* Reverse phase order (ABC&ACB) to reverse rotation (o_drv).

Figure 3: Three-phase current-controlled wiring for a six-start trumpet secondary using three
antipodal pairs. Each phase includes per-phase current sensing and a series trim capacitor Cipim to
align each branch to the shared drive frequency wy. Reversing phase order ABC < AC B reverses
the rotation sign oy, -

4.3 Minimal control law

A practical implementation uses per-phase current sensing and a phase-locked reference oscillator:
er(t) = ir(t) — ix(t), (6)
t
Uk(t) = erk(t) + K]/ 6k(t/) dt/, (7)
0
where vy (t) is the commanded bridge output for phase k£ and i;(t) is the setpoint from (5). The

principal engineering requirement is that the loop bandwidth exceed the slow drift of the effective
phase impedance, without introducing phase noise that broadens the resonance.
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5 Resonance trimming by per-phase tank tuning

5.1 Per-phase resonant condition

Treat each driven channel as a series branch with effective inductance Lj, and resistance Rj. Add a
dedicated series capacitor Cj so that each phase is tuned to the drive angular frequency wy:

1

Cy = .
k wﬁLk

(8)

Equation (8) is the core resonance-trimming prescription: mismatch in Ly is compensated in Cj
rather than fought with geometry alone.

5.2 Practical trimming procedure

The recommended procedure is:

1. Assemble the full coil and termination harness in its final mechanical configuration.

2. Drive each phase independently at low amplitude and measure the phase impedance versus w
to estimate Ly.

3. Select initial Cy, via (8).
4. Engage current control on all three phases and sweep wy to identify the coupled resonance.

5. ITteratively trim Cj (and, if needed, a short turn-tap section) to equalize the required bridge
voltage magnitude across phases at fixed Ij.

Design rule. Do not attempt to “make the inductances equal” by guesswork. The control
objective is equal current phasors and equalized reactive burden at the operating point.

6 Throat injection and filament concentration

6.1 Monotone compression principle

Let the trumpet radius profile be r(z) with 7/(z) < 0 from horn toward throat. For a helical
trajectory with local pitch p(z), the signed geometric torsion satisfies

p(z)/2m ’
r(z)2 + (p(z)/27r)2

so the magnitude |7geo| increases as 7(z) decreases, asymptoting toward 27/p(z) in the small-radius
limit. In ledger form, we normalize by A¢:

9)

Tgeo(2) = Ogeo

7(2) = Tgeo(2) AC, (10)

so that 7 is a purely geometric selector independent of fabrication units.
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6.2 Combiner to axial stinger

A throat injection “stinger” is implemented as the final segment of the trumpet where the six grooves
converge to a single axial conductor aligned with the coil axis. The combiner region must preserve
symmetry so that the traveling-wave phase progression is not scrambled at the injection point.

Design rule. The combiner is part of the mode structure. Treat it as a guided-wave transition,
not as “wiring.” Keep lead lengths matched, preserve azimuthal symmetry, and avoid abrupt
geometric discontinuities.

Combiner-to-Stinger Transition (schematic side view)

Horn -
- Throat
S2
S3 Combiner
zone
Axial stinger
(throat injection port)
s1 \ \
s4 -
S5 __—
S6 _——

Keep the combiner symmetric:

* matched lead lengths per phase

* avoid abrupt bends and uneven bundling

* preserve azimuthal pairing (A: S1+S4, B: S2+S5, C: S3+56)

Figure 4: Combiner-to-stinger transition (schematic side view). Six guided lanes converge through a
symmetry-preserving combiner region into an axial stinger that functions as the throat injection
port. The combiner should be treated as a guided transition (matched lengths, symmetric routing,
minimal discontinuities).

7 Verification measurements and sign-rule tests

7.1 Rotating-field confirmation at the horn base

Place three identical pickup loops (or equivalent sensors) at 120° spacing near the horn base. A
true rotating field yields:

1. equal pickup amplitudes (after calibration),
2. 120° phase separation in time,
3. reversal of propagation direction when ABC + ACB.
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7.2 Chirality separation experiment

Pickup ring (120°):
confirms rotation & phase order

( ) ( )

Trumpet Secondary Receiver / Test Instrument
6-start / 3-phase paired Handoff gap

(minimize) e.g., hemisphere-encoded
\ curl sphere (pole coupling)
Equatorial pickup
/ (gradiometer preferred)
) ’

Throat stinger —

Core sign tests:

1) Reverse phase order (ABC++ACB) = rotation reverses.

2) Mirror the form (RH+<LH) = geometry chirality reverses.
3) Receiver pole swap (N«»S) = hemisphere chirality reverses.
Expect the coupled signal sign to follow these inversions.

Figure 5: Validation and coupling setup (schematic). A 120° pickup ring at the horn base confirms
true rotation and phase order; a throat-aligned stinger provides a controlled handoff gap to a receiver
instrument (e.g., pole coupling to a hemisphere-encoded curl sphere).

Perform the four-case sign table:

Case Geometry Drive order Predicted oyors

1 RH (040 = +1) ABC (0ary = +1)
2 (0geo = +1)  ACB (ogry = —1)
3 LH (0geo = —1) ABC (0gry = +1) -1
4 ( ) ACB (oqrv = —1)

A throat-proximal axial pickup (or a coupled test instrument response) should follow this table if
(2) is correct.

8 Coupling pathway to the hemisphere-encoded curl sphere

The strontium titanate sphere instrument [Thomson, 2025] provides an explicit laboratory platform
for hemisphere-dependent curl orientation with a stable equatorial mflx channel. The trumpet coil
throat is intended to provide a directed torsion injection into a polar region of that sphere.

The coupling test is then: reverse og4,y at fixed oge, and observe whether the equatorial pickup
signature reverses in a manner consistent with hemisphere-encoded handedness in the sphere.
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Because the sphere apparatus is ledger-designed around A, curl, this coupling constitutes a closed-
loop experimental cross-check at the level of Aether-unit geometry rather than a purely electronic
effect.

9 Conclusion

A six-start trumpet secondary, driven as three antipodal pairs under current control with per-phase
resonance trimming, provides (i) a stable rotating surface field, (ii) a controlled |m| = 3 six-strand
envelope at the horn base, and (iii) a guided geometric compression of loxodromic torsion into a throat
injection channel. The independent reversibility of geometry chirality and drive chirality enables a
clean sign-rule program in APM, analogous to geometry-induced chirality stabilization observed
in nanoscale screw-topology systems [Xu et al., 2025]. This design is therefore an appropriate
experimental bridge between APM ledger constructs and reproducible laboratory apparatus.

A Fabrication parameters (non-ledger build spec)

Metrology note (non-ledger fabrication spec). The following are practical fabrication
constraints and are intentionally segregated from the ledger-first derivations.

o Mouth (horn) diameter: nominal “6-inch” class build.

o Conductor: “28 gage” magnet wire (polyurethane enamel).

o Form: tightly wound 3D printed trumpet form with six grooves (six-start).

e Objective: six circumferential strands at the horn base; grooves begin at 60° spacing.

o Throat: converges to an “essentially straight” axial segment (stinger) determined by wire
diameter.

B Minimal bill of materials

o 3D printed six-groove trumpet form (RH and LH variants recommended).

e Magnet wire and termination hardware.

e Three-phase bridge stage rated for the intended current.

o Three current sensors (one per phase) and a controller implementing the loop in Section 5.
o Three trim capacitors (Cx,Cp, C¢) with fine adjustment capability.

e Three pickup sensors at the horn base, and one axial pickup at the throat.
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