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Abstract

We present a unit-complete reformulation of electrical transport within the
Quantum Measurement Units (QMU) of the Aether Physics Model (APM), treat-
ing time as 1/F; and avoiding silent promotion of SI units. Voltage-like, current-
like, resistance-like, capacitance, inductance, impedance, and admittance are de-
fined directly in QMU using the Aether unit A,, the chronovibration frequency
F,, the quantum length Ac, and the magnetic-charge base dimension chrg (with
chrg = eemax? in electron-based QMU). We derive an APM-native Ohm’s law and
its generalized (memory/dispersive) form along the two temporal frequency axes,
providing telegrapher-type relations, energy/power ledgers, and frequency-anchored
metrology anchors. A “Retrodictions & Cross-Checks” table demonstrates obser-
vational equivalence to established constants and circuit laws. We include: (i) a
physical motivation for chrg as a base dimension with empirical plausibility; (ii)
fully specified experimental setups for fail-fast tests with feasibility notes; and (iii)
concise QMU primers for readers less versed in the Canon. We conclude with pre-
registered, > 50 experiments to test APM’s torque-axis signatures against legacy
electromagnetism.

1 Introduction

This paper reformulates electrical transport within the Quantum Measurement Units
(QMU) of the Aether Physics Model (APM), a novel framework that unifies quantum
mechanics and general relativity through a quantized Aether structure [I]. We adhere to
the following meta-rules:

o Work strictly in QMU.
o Treat time as 1/F,; SI seconds appear only in cross-check tables.
e Avoid SI time or mass as base dimensions.

e No silent SI conversion or sub-A,, fields.

The reformulation leverages the Aether unit A,, the chronovibration frequency Fj, the
Compton wavelength A\¢, and the magnetic-charge base dimension chrg to define circuit
variables and derive Ohm’s law in both linear and generalized forms [2].
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2 The Aether Unit (A,)

The Aether unit A, is defined as:

Me
A= (5) et R

eemax

where:
e me: electron mass (base mass),
e Comax’: electron magnetic charge (base chrg),
o A¢: Compton wavelength (base length),
e F,: chronovibration frequency (base frequency).

The mass-to-magnetic-charge ratio is invariant:

My Me m
mchg = — = ;= —=
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Geometrically, A, cycles through forward-time expansion forming two temporal spheres,
each hosting right-left torque loxodromes, collapsing in backward time at frequency F7j,

.

3 Fundamental Projections and Constants

The Gforce is a reciprocal background setting couplings for mass and charges, with QMU
dimensions [9]:

[Glomu = chrg - leng 2, [kc]omu = chrg - leng 2, [Anaglouu = chrg - leng 2.

The weak-interaction handle is dimensionless: k¢ /Apag. The gravitational constant in
QMU is:
G = )\CSFqQ/ma.

3.1 Physical Motivation for chrg as a Base Dimension

1. Distributed magnetic charge: chrg captures the field-first nature of electromag-
netic (EM) interactions, aligning with quantum electrical standards (e.g., Josephson
voltage, quantum Hall plateaus) [2], 10, [IT]. Unlike the scalar charge @ in SI, chrg
reflects a distributed magnetic charge, which differs from Dirac monopole theory
[10, [11].

2. Metrology invariants: chrg-based units recover laboratory constants (e.g., Zg ~
377, ¢) without free parameters [2] [6].

3. Charge reciprocity: chrg foregrounds the reciprocal relation between electrostatic
e? and magnetic charge, consistent with Dirac’s foundational work on magnetic
charge |11}, 3.

4. Torque-axis signatures: chrg enables testable deviations via the kernel Kg(F;, F.),
providing predictive leverage over conventional EM [10].
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4 Chronovibration Frequency

The chronovibration frequency is:

Time manifests along two orthogonal axes: forward/backward (expansion/collapse) and
right/left torque (curvature in the 5D Aether manifold). Time is not a continuous pa-
rameter but a synchronized succession of quantum moments 7, [12] [1].

5 QMU Base Dimensions (Canon)
The QMU base set is:

{mass(m), leng(\¢), freq(Fy), chrg(= eemaXQ)}.

SI seconds and kilograms appear only in a marked cross-check, ensuring no silent promo-
tion of SI units [2], 9.

6 Charge and Fine-Structure Relations

Electron relations are:

2
2 e

2
=38 * €emax = 5 1 ~1°
e T - € (0 87‘(th

Fine structures are particle-specific (Aether, proton, neutron, antiparticles) and anchored
to the invariant electrostatic e?. Electrostatic and magnetic charges are reciprocal; as
magnetic charge grows, the corresponding fine structure decreases in magnitude [4], [11].

7 Singularity Splits, Dark Matter, Gforce

The APM posits two splits:
1. Gforce + dark-matter strings (vibratory mass filaments).

2. Electrostatic charge e? + magnetic charge (e, at Aether scale, eqmax’ at electron
scale).

Space (Aether) and matter (captured dark matter within A,) arise as ratios from these
splits [1].
8 Notation Guidance (Enforced)

« Use APM symbols exactly: F,, A,, Ao, ko, G, ma, T;, mchg, eema’, €42, etc.

o Derivatives: plain text (e.g., “partial _mu”, “d/dF _axis”); avoid tensor glyphs.

o All fields are AU-averaged; no sub-A, constructs.
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9 Guardrails (APM Canon)

1. Magnetic charge is distributed (not a Dirac dual) [11], 10].

2. Mass is base; SI time is derived (t = 1/F,).

3. No sub-A,, constructs.

4. Quote before paraphrase; invent nothing beyond APM papers.

5. All forces trace to {G, ko, Amag }; Gforce is a reciprocal background, not an extra
force.

10 From Fields to Circuits in QMU

10.1 Field Primitives (APM-Consistent)

Electrostatic (E), magnetic (B/H ), material response (D), and Poynting-like power-flow
density (Sapm) are defined with QMU dimensions, incorporating frequency-axis signatures
14, ).

10.2 Constitutive Response in APM

Material laws are D(E | F, F.) and B(H | F, F;), expressing dispersion and hysteresis
along frequency axes, not time [13].

11 Circuit Variables and QMU Dimensions
o Voltage-like: [V]guu = m - A¢® - F,? - chrg ™',
o Current-like: [I]gmu = chrg - freq,
o Resistance-like: [R]qmu = m - A\¢® - F, - chrg™?,
o Conductance-like: [Glomu =m™! - Ao - F,~! - chrg?,
o Capacitance: [C]quu = chrg® - (m™! - Ao 2 - F,7?),
o Inductance: [Llquu = m - A¢” - chrg 2,
o Power: [Plouu = m - A\o* - F?,

o Energy: [Elgmu = m - Ao - F,2.

12 APM-Native Ohm’s Law

12.1 Local Linear (Memory-less, Isotropic)
AV:RI, [R]QMU ZM'AC2'FQ'Ch1"g_2.

This mirrors the classical Ohm’s law V' = IR for ohmic elements in regimes where
dispersion and memory are negligible [14].



12.2 Generalized (Non-linear, Dispersive, Memory)

Comparison of classical (SI) and QMU-native forms of Ohm’s Law. The frequency-axis
operator Dp replaces time derivatives, with voltage realization linked to frequency via
Josephson chains [§].

AV (F,, F, / KR (Ey, Fy; FIF) - I(F!, F') dF! dF"
L DplI)(F, F /1 F,, F.)dF, + mem[I | Fy, F,).

This extends classical reactive laws (e.g., V = LI [ = C9) to frequency axes [14].

13 Field—Circuit Consistency and Energy Flow

The power-flow density S,pm satisfies:
/Sapm “dA = Py = AV - 1.

Noether arguments on the APM Lagrangian across the frequency axes give conserved
currents (circuit projection: I') and a power continuity equation (circuit projection: AV -
I). Passivity holds for R > 0; L and C generate conjugate energy storage [13], 3].

14 Transmission Lines and Waves (QMU Telegra-
pher Set)
Per-length parameters {R', L', C’, G'} yield:

av o , dI , ,
= —(R-1+L-Dell)), —-=—(G"-V+C - DylV)).

Characteristic impedance and propagation:

R+L Dr
Z: _— = / L/D . / /‘D .
"“Naxo-py B+ L Dp) (G + - Dy)

In low-loss vacuum: Zy =~ /L'/C", velc = A\¢ - F, [15].

15 Metrology in QMU

Voltage realization is achieved via frequency counting referenced to Fy, leveraging Joseph-
son voltage chains (V' o f/Kj;) [8, 12]. Resistance is realized through quantum Hall
plateaus (Ryx ~ 25.813kQ2) [6]. Current is defined by chrg-quanta rate, traceable to
single-electron sources [7]. All are reported in QMU with shadow SI tables [2].



16 Using SI-Based Test Equipment for QMU Mea-
surements

For engineers accustomed to SI units (volts, amperes, ohms), this section is non-basal
and exists solely for cross-check/traceability on using SI-based test equipment to measure
QMU-defined quantities (voltage-like AV, current-like I, resistance-like R, etc.) in the
APM. While QMU uses distributed magnetic charge (chrg = eemax2) instead of SI’s
scalar charge (@), the circuit variables are dimensionally consistent with SI counterparts,
differing only in scale due to the charge definition [2]. We outline how to configure SI
equipment, interpret readouts in QMU, and ensure traceability to frequency-anchored
standards, with cross-checks to SI units provided in Table [I}

16.1 Dimensional Consistency and Scale Differences

In QMU, circuit quantities are defined using base dimensions {m, A¢, F, chrg}, where
chrg = eemax’ represents distributed magnetic charge, and time is 1 /F, (derived from
F, = ¢/A¢). In SI, charge is a scalar @), and time is in seconds. The dimensional
mappings are:

o Voltage-like: [AV]quu = m - Ac* - F,? - chrg™ < [V]si = kg -m? - s73- A~
o Current-like: [/]qmu = chrg - F, < [I]g1 = A,
e Resistance-like: [Rlqmu = m - A\¢® - F, - chrg™ <> [R]s; = kg - m? - s73 - A™2.

The scale difference arises because chrg = €emax> relates to SI charge via €2 = 87 - Comax>
(Sec. @ Numerically, QMU values are scaled by factors involving «, h, and ¢, resolved
through metrology standards [6), [7, @].

16.2 Practical Measurement with SI Equipment

Standard Sl-based test equipment (e.g., oscilloscopes, multimeters, vector network an-
alyzers) can measure QMU quantities by anchoring to frequency-based standards and
applying scale corrections. Below, we detail how to measure AV, I, and R in QMU using
SI tools, referencing the experiments in Sec.

16.2.1 Measuring Voltage-Like (AV)

Equipment: Digital voltmeter or oscilloscope, calibrated to a Josephson voltage stan-
dard [g].
Procedure:

1. Configure the voltmeter to measure voltage in SI volts, ensuring traceability to
a frequency standard (e.g., 10 MHz reference, where Vg o f/K;, with K; =~
483.6 GHz/V).

2. Record the voltage Vs and the reference frequency fies.

3. Convert to QMU:
Me - )\02 . Fq2>—1

eemax

[AV]gmu = Var - (
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and €epax> = & Numerically, use e*/h =~ 2.418 x

_ _h _
where Ao = F, = o

c
mec’ Ac?

10" chrg/J - s and a ~ 1/137.036 [9].
4. Report AV in QMU units (m - A\¢? - F,? - chrg ™).
Example: A voltmeter reads 1 V at f.of = 483.6 GHz. After applying the scale factor,
AV = 1-(87a)™t - (me - Ao* - F,*) L chrg™' in QMU.

16.2.2 Measuring Current-Like (I)

Equipment: Precision ammeter or current shunt, calibrated to a quantum Hall standard
[6].

Procedure:

1. Measure current Ig; in amperes, using a current comparator or shunt referenced to
a resistance standard (Ry ~ 25.813k(2).

2. Record the reference frequency or resistance plateau.
3. Convert to QMU: X
Hqmu = Ist - (Chrin> )
where chrg = €emax” and F, = ¢/Ac. Use e/h ~ 2.418 x 10" C/J - s [1].
4. Report I in chrg - Fy,.
Example: An ammeter reads 1 mA. Convert using chrg o e?/(87a), yielding Igyu ~

1 x 1073 (87« - F, chrg.

16.2.3 Measuring Resistance-Like (R)

Equipment: Four-terminal ohmmeter or impedance analyzer, calibrated to a quantum
Hall resistance standard [6].
Procedure:

1. Measure resistance Rgy in ohms using a four-terminal setup (e.g., Kelvin probes).

2. Ensure calibration to Rg or equivalent standard.

3. Convert to QMU:
me - )\02 . Fq>_1

eemax

[Rlouu = R - (
where €emax> = €2/(8ma) [9].
4. Report R in m - A\c? - F, - chrg 2.

Example: An ohmmeter reads 1 k(2. Convert using the scale factor, yielding Rouu ~
10% - (87a)? - (me - Ao* - F,)~* chrg 2.



16.3 Using SI Equipment in QMU Experiments

The falsifiable experiments in Sec. can be conducted with SI-based equipment, as
follows:

o Test A (Ohmic Invariance): Use a frequency-referenced source (e.g., signal
generator locked to 10 MHz) to drive AV. Measure I with a current comparator
and compute R = AV/I in QMU after scaling [5].

o Test B (Inductive Law): Apply a frequency sweep using a vector network ana-
lyzer. Record AV and I, converting to QMU to verify L invariance.

« Test C (Capacitive Law): Use an impedance analyzer to measure C. Convert
AV and I to QMU, ensuring vacuum-gap measurements align with Cqunu.

o Test D (Transmission Line): Use a vector network analyzer to measure Z, and
phase speed. Convert to QMU using velc = A\¢ - F, [15].

All measurements leverage frequency standards (e.g., Josephson, quantum Hall), ensuring
traceability without relying on SI time or mass [2, 8, [6].

16.4 Cross-Check and Calibration
Table [I| provides SI <» QMU mappings. For calibration:

« Josephson Voltage: AVoyu o f/(me - A\o® - F,? - chrg™"), matching Vg; o< /K

).

« Quantum Hall Resistance: Rquu x Rx - (87a)?- (m.-Ac* - F,)7}, aligning with
RSI = h/62 [b]

« Frequency Reference: Use F, = ¢/\¢, where ¢ &~ 2.99792458 x 10°m/s, A\¢ =~
2.426310238 x 10~ '2m [9].

Engineers can apply these conversions to SI equipment readouts, ensuring accurate QMU
measurements [7].

16.5 Practical Notes

« Equipment Compatibility: Most SI-based tools (e.g., Keysight, Tektronix) sup-
port frequency-referenced measurements, compatible with QMU’s Fj-based ap-
proach [12].

e Uncertainty Budget: Account for calibration errors, thermal EMFs, and lead
resistances (as in Sec. . Target uncertainties < 107% for metrology-grade results.

« Data Reporting: Log measurements in SI, convert to QMU using provided scale
factors, and report both for cross-verification (see Table .

This section is explicitly cross-check guidance, not base-unit content, to maintain QMU
purity per the APM Canon.



17 Derivations: Element Dimensions (Worked)

« Current-like: [ = AAC—;? — [I]qumu = chrg - freq.

« Voltage-like: [V]quu = m - A\o” - F,* - chrg™" [13].
« Resistance-like: R =Y — [Rlquu =m - Ao’ - F, - chrg™>.

chrg
14

« Capacitance: C = — [Clouu = chrg® - (m™' - Ao ™2 - F,7?).

o Inductance: AV = L - Dp[I] — [Llgumu = m - A\¢? - chrg ™.

« Power and Energy: P =V -1 — [Plouu = m- A\’ F*; E = P/F, — [Elquu =
m-\o” - F,? [13].

o Telegrapher Consistency: With per-length parameters in QMU and d/dt — Dp,
both Zy and «y inherit [R] and [leng™'], respectively, consistent with propagation at
vele in vacuum [15].

18 Falsifiable Experiments (Fail-Fast; > 50) — Ex-
plicit Setups

18.1 Test A: Frequency-Axis Ohmic Invariance

Setup: Four-terminal bar (thin-film NiCr and bulk Cu as two cases). Drive AV via
a frequency-referenced source (Josephson-type chain); measure I by chrg-quanta rate
(current comparator) with Kelvin leads. Sweep F; equivalent through synthesized Dg
excitation (multi-tone frequency comb) while holding geometry and temperature stable
[5].

Target: Flat R across F; within stated tolerance for materials without memory; map
deviations to kernel Kr(Fy, F;).

Instrumentation: Cryostat optional (room temperature for Cu; 77 K variant for noise
floor study). Use lock-in detection referenced to the comb base frequency [12].
Uncertainty Budget: Source quantization, lead resistance de-embedding, thermal
EMFs, current measurement linearity. Combined target < few x 107¢ (method-limited).
Feasibility Notes: All components are commercially available; no exotic fabrication
required for baseline.

18.2 Test B: Inductive Law on Dp

Setup: Air-core solenoid (L ~ 1-10mH). Measure AV and I with frequency-referenced
sources.

Target: L independent of F; to first order; residual correction scales with torque-axis
coupling for materials with magnetic constituents (compare air-core vs. ferrite).
Instrumentation: Same frequency-anchored source; broadband voltmeter synchronized
to reference; thermal stabilization [12].

Uncertainty Budget: Geometric tolerances of coil, mutual coupling to environment,
instrument phase error.

Feasibility Notes: First-order flatness measurable at ppm to tens of ppm with standard
metrology benches.



18.3 Test C: Capacitive Law on Dy

Setup: Parallel-plate capacitor (guarded), vacuum gap 1-3 mm. Drive AV with the
frequency-referenced source; record I via chrg-rate electrometer while synthesizing Dp[AV].
Target: Constant C' with null F, signature (baseline). Add dielectric slabs to explore
controlled F) signatures.

Instrumentation: Guarded fixture, vacuum chamber, reference electrometer.
Uncertainty Budget: Fringing-field correction, plate parallelism, leakage.

Feasibility Notes: Sub-ppm stability achievable for guarded fixtures; vacuum removes
humidity effects.

18.4 Test D: Transmission-Line Z; and velc

Setup: Precision coaxial line in vacuum. Determine 7, from standing-wave minima us-
ing AV and I anchored to frequency counting; infer velc independent of SI seconds [15].
Target: Zy ~ /L'/C', velc = \¢ - F},.

Instrumentation: Vector network analyzer phase-locked to the frequency chain; cali-
brated couplers; vacuum chamber [12].

Uncertainty Budget: Connector repeatability, line attenuation model, calibration drift.
Feasibility Notes: Methods mirror standards-lab practice with the QMU replacement
of time by frequency axes.

19 SI < QMU Cross-Check Table (Marked; Non-
Basal)

For readability only; SI is never a base in this paper.

Table 1: SI and QMU expressions for circuit quantities, with conversion factor (QMU
value = SI value x factor) [9].

Quantity SI Expression QMU Expression Conversion Factor
AV kg -m?-s3 . A~ m-Ae? - F,? - chrg™! (m-Ae® - F,?-chrg ')~}
I A chrg - F, (chrg - F,)™*

R kg -m?-s73. A2 m - \o” - F, - chrg™? (m-A* - F, chrg %1
C A-s-V7! chrg® - (m™' - \o™2- F,;7?) (chrg®- (m~"- CF7)
L V.s-A™! m - A¢? - chrg > (m - A? Chl" )1

P kg -m? - 573 m-\o” - Fp? (m - Ae” - Fq )t

E kg -m?-s7? m-Ao” - F,? (m-A\o* - F)7!

20 Discussion

20.1 Retrodictions and Cross-Checks (Observational Equiva-
lence Achieved)

e AV realized purely from counted frequency quanta referenced to F; [V] = m- o>
Fq2 - chrg™'. Cross-checks to Josephson voltage realization (V o f) in standards
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labs [8), [6].

e R = AV/I with [R] = m - \¢? - F, - chrg™?; plateau invariants fixed against chrg.
Matches quantum Hall resistance plateaus (Rg-type invariants) [6].

« velc = Ao - F (electron-based QMU vacuum speed). Cross-checks to measured ¢
(via F, = ¢/A¢) [9].

« Free-space wave impedance Zg reproduced with [R]. Cross-checks to ~ 3772, used
in RF /antenna calibration [15].

o Local linear Ohm’s law: AV = R - I (memory-less slice). Matches V = IR for
ohmic elements [14].

o Power/energy ledger: P = AV - I, E = P/F,. Matches standard electrical
power /energy relations [13].

« Inductor/capacitor laws via Dp: AV = L - Dp[l]; I = C - Dp[AV]. Reduces to

V = L% and I = C%; stored energies 1 LI* and 1CV? recovered [14].

e LC resonance: Fy < 1/v/LC from Dp calculus. Cross-checks to fo = 1/(2mv LC);
tank-circuit peaks [15].

o Telegrapher set with Dp; Zy = \/(R’ + L'Dp)/(G" + C'Dp). Matches classical line
theory; low-loss vacuum gives Zy ~ /L’/C", phase speed — velc(= ¢) [15].

o Skin-effect scaling from loss operators. Matches /frequency AC-resistance growth
in good conductors [14].

o Passivity: AV -1 > 0 for R > 0; reactive storage signs fixed. Matches energy-
conservation tests and passive-network criteria [L3].

o Z-Y dualities and conjugate symmetry in kernels. Matches conventional impedance/admittance
transforms and filter dualities [14].

20.2 Claims

o QMU-closed, frequency-anchored electrical transport is empirically compatible with
standards [6], 8 [7].

« Validation awaits pre-registered experiments A-D (> 50).

20.3 Predictions

o Torque-axis signature in transport: A small but reproducible anisotropy or memory
kernel feature Kr(F;, F,) that cannot be removed by conventional EM modeling
once geometry and material dispersion are de-embedded [I].

o Inductance invariance on F; with explicit I correction: L first-order flatness in F};
a measurable correction scaling with the right /left-torque axis and magnetic-charge
distribution.
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e Vacuum benchmarks with frequency-only traceability: Re-measurement of Z; and
velc using AV and I realized entirely via counting, reported in QMU with a shadow
SI table [15].

o Kernel reconstruction atlas: Publication of Kg(F;, F,) for contrasting materials
(nominally memory-less vs. hysteretic), with pre-registered > 50 acceptance thresh-
olds.

20.4 Scope and Limitations

Retrodictions demonstrate observational equivalence and metrology coherence but do
not privilege APM over legacy EM [14] [I5]. The differential value lies in discovering and
validating torque-axis effects with pre-registered tests [1].

20.5 Application Note: Frequency Parametric Gain (FPG) Bench-
mark

The generalized Ohm relation and the frequency-axis calculus (Sec. permit parametric
pumping of reactive elements via the operator D, without introducing a time variable.
Modulating an element’s constitutive parameter along an F-axis (e.g., C'(F}) or L(F})) can
transfer energy from a pump spectrum into a load spectrum while obeying the Noether
ledger of Sec. 13| (conservation). In APM terms, the gain mechanism is entirely accounted
for by the frequency-domain work terms, with any anisotropy or memory governed by the
kernel Kg(Fi, ;). No appeal is made to sub-A, constructs or non-conservative sources.

Minimal QMU Model: Let a resonant cell have {L, C(F;)} and be driven by a
phase-locked multi-tone pump that synthesizes D on C. The cell’s DC output emerges
from mixing products constrained by the QMU impedance/admittance calculus:

1. Reactive Update: [ = C - Dp[AV], AV = L - Dg[I].
2. Dissipative Slice: AV = R -1 (with R > 0).

3. Power Ledger: P = AV - I (Sec. , integrated over the frequency tiles partici-
pating in the pump/mix.

Fail-Fast, Falsifiable Benchmark (Pre-Registered): Build two cells with identi-
cal geometry and load: (i) FPG with actively modulated C(F}); (ii) reference with diode
rectification at equal pump spectra and coupling. All variables are reported in QMU
(AV via frequency counts; I via chrg-rate).

o Pass Condition: Net DC per incident pump quanta improves by > 2% for the
FPG versus the reference, after full de-embedding of coupling and ohmic loss, with
a > Ho margin.

o Fail Condition: Advantage < 50 or attributable entirely to conventional rectifi-
cation once Dp synthesis is disabled.

This benchmark tests whether frequency-axis pumping, as formulated in Secs. 14}
provides an engineering leverage point distinct in method yet fully conservative in ledger

[31.
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Scope Statement: This note does not assert novel energy sources; it proposes a
QMU-native conversion architecture that may yield incremental efficiency or specific-
power improvements over legacy rectifiers/harvesters in well-specified regimes. Detailed
circuits, part lists, and optimization can be provided on request.
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24 Appendix A: Step-By-Step Dimensional Proofs
o Current-like: [ = AAC—;Zg — []qmu = chrg - freq.

« Voltage-like: Energy over one quantum moment scales as m - > - Fq2. Divide by
chrg: [V]guu = m - Ao - F,2 - chrg™' [13].

« Resistance-like: R = ¥ — [Rlouu = (m - A¢” - F,> - chrg™")/(chrg - F,) =
m- - F, - chrg 2.

« Capacitance: C = & — [Clquu = chrg” - (m™! - Ac ™2+ F,77).

o Inductance: AV = L - Dp[l] with Dp = —Fthiﬂ, dimensional balance yields

[Llgmu = m - A¢® - chrg ™2,

« Power and Energy: P =V -1 — [Plouu = (m - \¢* - F,* - chrg ")(chrg - F,) =
m- Ao F* E=P/F, — [Elquu = m - \c* - F,? [13).

« Telegrapher Consistency: With per-length parameters in QMU and d/dt — Dp,
both Zy and « inherit [R] and [leng™'], respectively, consistent with propagation at
velc in vacuum [15].
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26

Appendix B: QMU Quickstart (Notation & Ra-
tionale)

Why abandon SI time? Time is 1/F,; frequency counting is directly observable;
“seconds” are cross-check conveniences. Using Fj, as base avoids hidden integrals
over a continuous t and aligns with metrology (counting-based realization) [9] [12].

Why not SI kilogram? Mass is a base in QMU, but not the SI kilogram; the
base mass is anchored to m (electron scale) or m, where specified. This keeps all
units in the AU lattice and prevents silent SI promotion [9].

Why chrg? In APM, magnetic charge is distributed. Using chrg as base eliminates
ambiguity from ) and makes reciprocal relations with e? explicit. Several derived
transport quantities (R, friction) naturally carry powers of chrg in their dimensions
10, [11].

Minimal Dictionary: Base: {m, A\¢, F},, chrg}. Derived: V,I,R,G,C, L, Z,Y, P, E.
vele = A¢ - F, (numerically equal to ¢ along vacuum axes in electron-based QMU).
mchg = m,/e,? = Me/Cemax’ = Myp/Epmax> (invariant) [9].

Reading Dp in Practice: Dp plays the role of a time derivative while staying on
a frequency axis. In experiments, synthesize D by controlled frequency sweeps or
combs and phase-locked detection [12].

Appendix C: Reader’s Map (How to Skim This
Paper)
Punchline: Sec. [12] (Ohm’s law), Sec. 20/1 (retrodictions), Sec. [1§ (tests).
Metrology: Sec. [15] Sec. [19] (SI +» QMU table).

Why QMU? Sec. 3.1} Appendix 25
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