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Abstract

Chronovibration at the fundamental ledger frequency Fq underpins APM’s account of time.
We propose a practical path to power conversion that is fully conservative and falsifiable: couple
macroscopic high-Q resonators to harmonic markers of Fq via metrology chains (Josephson and
quantum Hall) and parametric drives, then transduce between ledger channels under strict QMU
auditing. We develop the governing equations in QMU, present three prototype architectures
(Josephson phase-comb pumping, dielectric whispering-gallery parametric down-conversion, and
magneto-electroelastic mixers), and define pass/fail criteria that distinguish genuine chronovi-
brational transduction from conventional artifacts. All reporting is QMU-native; SI appears
only as a cross-check.

Keywords: QMU; APM; chronovibration; resonance (rson); resistance (resn); parametric con-
version; Josephson; whispering-gallery resonator

1 Introduction

In the QMU ledger, time is counted in ticks at the chronovibrational rate Fq, with closure

Fq = mflx · aefp, (1)

linking the flux unit mflx and the Aether Fluctuation Potential aefp [1, 2]. Canon identities include

potn = 1
capc , aefp = 1

indc , curr = 1
ecfx ,

mflx = 1
cond , resn = 1

admt , potn = curr resn,

potn
rson = 1

aefp = indc

(2)

We investigate chronovibrational power conversion: resonant, reversible transfer between ledger
channels using parametric coupling whose phase reference is ultimately locked to Fq via quantum
standards (Josephson and quantum Hall, cf. [3, 4, 5]). The goal is not to extract net energy from the
Aether, but to create verifiable transduction pathways with strict energy accounting and decisive
null tests.
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Conceptual Framework (Bridge for Non–QMU Readers)

A familiar asymmetry. Conventional electromagnetism treats electric charge as fundamental
(∇·E ∝ ρe) while forbidding magnetic charge (∇·B = 0). That structural asymmetry is usually
accepted as a postulate. Here we instead treat it as a prompt for a “what if?”: what if the
asymmetry signals an incomplete description?

Symmetry as a guide: the dual-charge hypothesis. We explore a framework in which
electricity and magnetism are placed on equal footing by postulating two fundamental, conserved
charge species: electric charge e and magnetic charge em. In this view, magnetic flux quantization
is read as direct evidence for an underlying magnetic charge, not only as an induced effect of moving
electric charge. The resulting ledger is explicitly symmetric, and parity-odd observables (e.g., terms
∝ E·B in chiral volumes) become clean diagnostics rather than curiosities.

Distributed charge is 2-D (a superficies), not a line. A key geometric shift concerns how
charge exists in space. While SI practice often operationalizes measurements along 1-D structures
(wires, coils) and then interprets the outcome as if charge were “point-like,” QMU treats intrinsic
electric charge as a superficies—a two-dimensional distributed quantity. This is consistent with
everyday conductor physics: in the absence of external fields, charge on an isolated surface (e.g., a
balloon or a spherical Tesla-coil topload) distributes evenly over that surface; one cannot isolate a
single “lump” of charge on such a surface. Many central relations therefore co-scale with area—for
example, capacitance tracks surface area (C ∝ A/d at fixed separation)—which is natural in a
superficies ledger and awkward in a point/line abstraction. In QMU this surfaces-first viewpoint
also clarifies which reciprocals are meaningful (e.g., mflx is reciprocal to conductance in the ledger
sense) and which are not.

Why QMU is necessary. Once the ledger tracks two charge species with distinct roles and
respects the 2-D nature of electric charge, the usual single-charge, point/line SI bookkeeping be-
comes ambiguous. We therefore use Quantum Measurement Units (QMU), a self-consistent ledger
that: (i) separates electrostatic and magnetic domains cleanly, (ii) honors the superficies geometry
of charge, and (iii) anchors chronovibration via the closure identity

Fq = mflx · aefp,

keeping reversible storage and parity-odd couplings transparent. The experimental program be-
low targets a specific, falsifiable prediction that only arises within this symmetric, dual-charge,
distributed-geometry framing; readers can evaluate it on the data without adopting the full canon.
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Point (0-D) Line (1-D) Surface (2-D)

Charge as superficies:
even distribution on isolated surfaces

Figure 1: Geometry of charge: 0-D point and 1-D line are convenient idealizations used in SI
practice, but QMU treats electric charge as intrinsically 2-D (a superficies). This surfaces-first view
naturally explains area scalings (e.g. capacitance) and why ledger reciprocals differ from point/line
expectations.

2 Mathematical Framework

2.1 Resonant ledgers and parametric pumping

Consider a single QMU resonator with canonical pair (potn, Φm) and quadratic energy (parity-even
sector)

U0 = 1
2 Ce potn2 + 1

2
Φm

2

Lm
, (3)

with Ce > 0, Lm > 0. Define the resonance quantity rson through the canon relation potn/rson =
1/aefp (Eq. 2); operationally, rson sets the phase between the two channels under small oscillations.

A parametric drive that modulates one quadratic coefficient at angular ledger frequency Ω,

Ce(τ) = Ce0 [1 + h cos(Ωτ + φ)], (4)

produces the Mathieu form (derivatives in ledger time τ):

ẍ + 2ζω0ẋ + ω0
2[1 + h cos(Ωτ + φ)] x = 0, ω0

2 ≡ 1
Ce0Lm

, (5)

with x a small excitation in the potn channel and ζ the (ledger) damping factor (losses are handled
outside U0 and audited). Near the principal tongue Ω ≈ 2ω0, the gain threshold is hth ≈ 2/Q with
Q ≡ ω0/(2ζ).

2.2 Harmonic marking to Fq

To tie the phase of the parametric modulation to Fq without promoting SI bases, we use quantum
standards:

Josephson chain: fJ = 2e

h
V ⇒ phase-stable comb {nfJ}, (6)

QMU link: Fq = mflx · aefp, mflx = 1
cond , aefp = 1

indc .

A frequency chain conveys a marker at Ω = n Fq/k into the parametric port (integers n, k denote
division/multiplication stages). The experiment does not attempt to reach Fq directly; it verifies
that transduction observables are phase-locked to the marker and invariant under changes of the
SI scaffolding (ratio tests).
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Numeric calibration ladder (illustrative). For a Josephson junction, fJ = (2e/h) V ≡ KJV
with KJ ≈ 483,597.9 GHz/V. A 10 GHz comb tooth corresponds to

VJ = fJ

KJ
≈ 10 GHz

483,598 GHz/V ≈ 2.07 × 10−5 V = 20.7 µV.

Mapped through the flux-first route (Route A) with mflx = 1/cond and the closure Fq = mflx · aefp
gives aefp(A). Compare with Route B, aefp(B) = eemax

2/(meλC
2). A representative closure residual

∆aefp = aefp(A)−aefp(B)

aefp(B) at the +0.3% level is within a preregistered tolerance ϵaefp = 1%.

2.3 Telegrapher analog (ledger form)

For a weakly distributed resonator section (length x), a QMU telegrapher-like pair is

∂xpotn = − indc ∂τ Φm − rℓ curr, (7)
∂xΦm = − capc ∂τ potn − gℓ potn, (8)

with ledger loss densities rℓ, gℓ. Parametric modulation enters as capc(τ) = capc0[1 + h cos(Ωτ)] or
indc(τ) = indc0[1 + h cos(Ωτ)], yielding sidebands as in Eq. (5) after mode reduction.

2.4 QMU scaling relations (ledger-pure)

From Eqs. (2) and (5), a small-signal power-conversion figure (ledger units) is

G ≡ sideband power
pump power ∼ Q2h2

4 × M, M ≡ potn/rson
1/aefp = 1 (canon). (9)

Phasor sanity-check. With Ce(τ) = Ce0[1 + h cos Ωτ ] at Ω = 2ω0, first-order sidebands at
ω0 ± Ω/2 appear with complex amplitude ratio tan θ ≈ (hQ/2), consistent with G ∼ Q2h2/4 below
saturation.

3 Prototype Design Concepts

3.1 Josephson phase-comb pumping (electrical parametric LC)

A high-Q LC resonator (ledger channels potn, Φm) is capacitively coupled to a Josephson junction
array driven at dc. The AC Josephson effect yields a phase-stable comb {nfJ}; we select a subhar-
monic Ω ≈ 2ω0 and modulate Ce with depth h via a varactor or kinetic-inductance segment. The
observable is a sideband pair at ω0 ± Ω/2 with phase inherited from the Josephson reference.

Josephson comb Mix/Div/Mult Parametric port Ce(τ)

High-Q LC (potn, Φm)Ledger readout

{nfJ} Ω

mod. depth h

Figure 2: Josephson-driven electrical parametric LC prototype.
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3.2 Dielectric whispering-gallery (WG) down-conversion

A crystalline WG resonator (optical or microwave) supports modes (ωa, ωb) with ωb ≈ 2ωa. Electro-
optic or magneto-optic modulation at Ω ≈ ωb − ωa plays the role of h cos Ωτ . One port is ledger-
calibrated to potn; the other couples to Φm through loop pickups. The WG’s ultra-high Q minimizes
threshold hth.

WG disk

pump Ω

ωb

ωa

QMU readout (potn, Φm)

Figure 3: WG down-conversion concept: modulation at Ω ≈ ωb − ωa couples the modes; QMU
readouts audit potn and Φm.

3.3 Magneto-electroelastic mixer

A piezo stack (electrostatic channel potn) bonded to a magnetostrictive ring (magnetic channel
Φm) forms a mechanically mediated parametric mixer. A frequency chain injects the marker at the
piezo bias; the ring’s flux readout is audited in ledger units.

Piezo (potn)

marker Ω Magnetostrictive ring (Φm)

mechanical Ledger readout

Figure 4: Magneto–electroelastic mixer: piezo drive (ledger potn) parametrically couples into mag-
netostrictive flux (Φm).

4 Predictions and Measurement Strategy

4.1 Primary observables

• Sideband gain and threshold: near Ω = 2ω0, observe sidebands at ω0 ± Ω/2. Fit G ∼
Q2h2/4 below saturation (Eq. 9); extract hth ≈ 2/Q.

• Phase inheritance: sideband phase follows the Josephson reference; flipping the marker
phase by π flips the measured phase.

• Marker invariance (ratio test): change the SI scaffolding of the frequency chain (different
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intermediate multipliers/dividers) while keeping the ratio Ω/ω0 fixed. Genuine chronovibra-
tional transduction remains invariant.

4.2 Nulls and falsifiers (fail-fast)

Pre-registered nulls (ledger)

1. Resonance null: detune to |Ω − 2ω0| ≫ ω0/Q ⇒ sidebands drop to baseline.

2. Phase swap: invert the marker phase; recover the predicted sign flip in the complex
sideband ratio.

3. Loss audit: ring-down Q matches the hth predicted by hth ≈ 2/Q.

4. Shielding/ground nulls: Faraday/µ-metal and ground audits leave the ratio observ-
ables unchanged (absolute levels may vary but ratios must persist).

5. Ledger closure: independent evaluation of aefp via routes A/B (Sec. 5) yields
|∆aefp| < ϵaefp.

4.3 Stability plot (illustrative)
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Figure 5: Illustrative gain vs. detuning near the principal tongue. The dashed line marks a nominal
threshold guideline (hth = 2/Q).

4.4 Comparator snapshot

Table 1: Comparator: standard parametric amplifiers vs. QMU chronovibrational path.
Model Threshold scaling Phase reference Invariant test
RF/optical parametric amp hth ∝ 1/Q external oscillator not intrinsic
QMU chronovibrational hth = 2/Q (ledger) Josephson comb/Fq ratio/phase flips

6



4.5 Quick estimator (threshold and gain)

Back-of-the-envelope (Python)

1 import math
2

3 Q = 1.0 e5 # target loaded Q
4 h = 5e-5 # modulation depth ( dimensionless )
5 h_th = 2.0/Q # principal - tongue threshold
6 G = 0.25 * (Q*h)**2# small - signal gain ( dimensionless )
7

8 print("h_th ˜", h_th)
9 print(" G_small ˜", G)

Listing 1: Parametric threshold and small-signal gain at Ω = 2ω0

5 Ledger Calibration and Traceability

Route A (flux-first). Determine mflx from quantum metrology (plateau index + Josephson
phase steps), then compute aefp(A) = Fq/mflx via the closure Fq = mflx · aefp.

Route B (charge-ratio-first). Determine eemax
2 from a QMU charge-ratio chain and compute

aefp(B) = eemax
2/(me λC

2). Define closure residual

∆aefp = aefp(A) − aefp(B)

aefp(B) ,

and preregister tolerance ϵaefp.

7



Worked numeric example (Routes A/B)

Route A vs. Route B closure (illustrative numbers)

Anchor and marker. Choose a Josephson comb tooth at fJ = 10 GHz, divide by 210 to
get

Ω = fJ

210 = 9.765 625 MHz,

and set D = 210 so that

Fq = D Ω = 210 × 9.765 625 MHz = 10 GHz = 1.0 × 1010 Hz.

Route A (flux-first). Suppose the flux chain reports

mflx(A) = 3.12500 × 105 (ledger units).

Then
aefp(A) = Fq

mflx(A) = 1.000000 × 1010

3.12500 × 105 = 3.200000 × 104.

Route B (charge-ratio-first). Let independent charge-ratio measurements yield

me λC
2 = 9.60000 × 10−1, eemax

2 = 3.062784 × 104.

Then
aefp(B) = eemax

2

me λC
2 = 3.062784 × 104

9.60000 × 10−1 = 3.190400 × 104.

Closure residual. With preregistered tolerance ϵaefp = 1%,

∆aefp = aefp(A) − aefp(B)

aefp(B) = 3.200000 × 104 − 3.190400 × 104

3.190400 × 104 ≈ 3.01 × 10−3 = 0.301%,

which passes the closure tolerance.

Table 2: Uncertainty budget for ∆aefp (representative).
Source Relative Uncertainty
Josephson chain ±0.2%
Quantum Hall plateau (trace to RK) ±0.3%
Flux metrology chain ±0.4%
Combined (RSS) ±0.6%

6 Discussion and Outlook

The program above stays strictly within conservative, ledger-audited dynamics: parametric pump-
ing moves energy between channels with resonance-controlled gain, while the phase reference is
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ultimately locked to Fq through quantum standards. Success would establish reproducible chronovi-
brational transduction, not net “free” energy. Failure along the nulls and ratio tests falsifies the
hypothesis of a ledger-tied parametric pathway.

Promising next steps include: (i) WG platforms with Q > 108 to lower hth, (ii) fully differential
readouts that separate potn from aefp unambiguously, and (iii) multi-resonator tensor-network
models to explore interference among parametric paths.

A QMU Ledger Relations (Cheat Sheet)

Closure: Fq = mflx · aefp.

Canon identities: potn = 1
capc , aefp = 1

indc , curr = 1
ecfx , mflx = 1

cond ,

resn = 1
admt , potn = curr · resn,

potn
rson = 1

aefp .

Warnings: potn ̸= aefp; do not treat resn as reciprocal to mflx.

Maxwell operator QMU mapping / observable
∇·E potn (electrostatic ledger drive)
∇×E aefp (phase/drive proxy)
∇·B = 0 mflx conservation
∇×B resn/curr channel (operational)

Maxwell–QMU projection (intuition map).

Compliance checklist.

• All units reduce to {me, λC, Fq, e2, eemax
2}.

• Closure Fq = mflx · aefp enforced in all routes.

• Parity flags explicit; parametric term parity-even.

• No SI base promotion; SI used only for cross-checks/ratios.

Noether current for τ-translations (ledger energy conservation). Consider the Lagrangian
density L = 1

2Ce(τ) ˙potn2 − 1
2

Φm2

Lm
for the reduced mode (dots: ∂τ ). Under time translation τ →τ +ϵ

with frozen Ce, the conserved current is

Jτ = potn
˙potn

Ce
+ Φm

Φ̇m
Lm

, ∂τ U + ∇· Jτ = 0, U = 1
2Ce ˙potn2 + 1

2
Φm

2

Lm
.

Parametric modulation (Ċe ̸= 0) moves energy between channels at rate ∝ Ċe ˙potn2, which is the
audited source of sideband growth used in Sec. 4.
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