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Abstract

Standard electrodynamics relies on two free-space parameters, vacuum permittivity (€p)
and vacuum permeability (ug), to govern the speed of light. These constants act as scalar
correction factors without providing geometric insight into the fabric of space. In the Quantum
Measurement Units (QMU) system, these abstract constants are replaced by a single geometric
ledger governed by the Aether unit (A,) and the curl unit (curl). This paper demonstrates that
the Maxwell wave equation resolves naturally into the Aether’s rotational and torsional limits,
where the propagation velocity is exactly the product of the quantum frequency (F,) and the
Compton wavelength (A¢). Furthermore, we derive the Impedance of Free Space (Zy) as a direct
function of the QMU conductance unit (Cd), proving that vacuum impedance is the geometric
ratio of magnetic flux density to distributed charge.

Keywords: QMU; Aether Physics Model; Maxwell Equations; Distributed Charge; Conductance;
Impedance

1 Introduction

The simplification of physics requires the elimination of arbitrary constants in favor of measured
geometric identities. In the Standard Model, the transmission of electromagnetic energy is governed
by the "permittivity" and "permeability" of free space. While these parameters (g, i) are experi-
mentally precise, they lack a structural definition. They describe how much resistance the vacuum
offers to fields, but not why.

Institutional attribution follows the QADI reference identity [Thomson II1(2025)].

This work translates the classical Maxwell equations into the QMU ledger. By employing the Aether
Physics Model (APM), we treat the vacuum not as an empty void, but as a dynamic lattice of
distributed charge. In this framework, the speed of light ¢ is not a constant of nature, but a derived
consequence of the Aether’s geometric stiffness, defined by the Ledger One identity:

A, curl = Fq2 A2

2 The QMU Electromagnetic Ledger

The primary units required to factorize the Maxwell equations are defined in the QMU Base Set
{me, Ac, Fy, €2, eemax>} and the derived field units.

2.1 The Reciprocal Unity of Conductance and Flux

A critical insight in the QMU simplification is the definition of conductance (Cd). In SI, conductance
is a complex derivation involving voltage and current. In QMU, we identify conductance as the
geometric reciprocal of magnetic flux (mflx).

Cd= - (1)

mflx

This definition suggests that "magnetic flux" lines are effectively channels of conductance. A high
density of magnetic flux corresponds to a high "resistance" to Aether rotation, while the conductance
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unit describes the Aether’s capacity to permit flow. This reciprocal relationship is fundamental to
understanding why the vacuum has a characteristic impedance.

2.2 The Aether Unit and Curl

The stiffness and elasticity of the propagation medium are quantified by two orthogonal limits:

1. Aether Unit (A4,): The maximum mass-equivalent limit per Aether channel. This replaces
"permeability" by defining the magnetic inertia of the lattice.

2. Curl Unit (curl): The toroidal torsion limit. This replaces "permittivity" by defining the
capacitive geometry of the lattice.

3 Derivation of the Wave Equation

In classical notation, the speed of light is an artifact of the product eppg. We now show that this
arises from the Aether’s dimensions.

3.1 The Propagation Constant

We begin with the fundamental QMU velocity relationship, where velocity is frequency times
wavelength:
c=F, q )\0. (2)

Squaring this yields the energy-geometry product ¢? = Fq2 Ac2. By invoking Ledger One (Ay curl =
Fq2 )\02), we substitute the kinematic terms for the geometric terms:

¢ = A, -curl. (3)

3.2 The Geometric Wave Equation

The classical wave equation for an electric field E is:

O’E
\VE: _
E - HO€ED 8t2 = 0. (4)
In the QMU ledger, the term pgeqg is recognized as the inverse of the squared velocity. Substituting

our ledger identity:
1 O’E
VZE- ————— =0. 5
A, - curl Ot2 (5)
This reformulation is profound. It states that an electromagnetic wave propagates through the
Aether constrained by the rotating magnetic field (A,) and the torsion of space (curl). The wave
does not move through "nothingness"; it ripples through the rigidity of the Aether lattice defined by

A, - curl.
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4 Impedance and the Conductance Ledger

Perhaps the most obscure constant in classical electrodynamics is the Impedance of Free Space,
Zy ~ 376.732. Why does a vacuum have resistance?

4.1 Geometric Impedance

In SI, Zy = \/po/€o. This ratio implies a balance between magnetic and electric constants. In QMU,
we express this balance using the conductance ledger.

Since Cd = 1/mflx, we can analyze impedance as a function of magnetic flux density. The "resistance"
of the vacuum is the ratio of the Aether’s magnetic limit to its electric limit. Using the relationship
between the Coulomb constant ko and the Aether unit (where A, /kc = 1672), we can write the

impedance Zy,e as:

mflx
Zvac X GT . (6)

However, the most precise definition in QMU relates Zj to the fine structure constant o and the
quantum of conductance.

4.2 The Alpha-Conductance Relation

The Quantum Hall resistance is R = h/e?. In QMU, Planck’s constant h and charge e? are derived
from the base ledgers. The impedance of free space is related to Rx by the factor 2a:

Rg h
g = — = .
"7 on 20e2

(7)

Substituting the QMU definition of conductance (Cd) where the "conductance quantum" is propor-

tional to e2/h:
1

Zo— —
20 quuantum

(8)

This simplifies the concept of vacuum impedance: Zj is simply the inverse of the Aether’s conductance,
scaled by the geometry of the fine structure constant. The vacuum has "impedance" because the
Aether has a finite capacity to conduct magnetic flux, defined strictly by mflx and «.

5 Discussion

5.1 Simplification of Constants

By adopting this ledger, we eliminate the need for ¢y and pg. They are revealed to be:

e 1o — A function of A, (Aether inertia).
+ ¢y — A function of curl™! (Aether compliance).

The speed of light is simply the geometric mean of these lattice properties.
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5.2 Implications for Engineering

For RF and photonic engineering, this suggests that "dielectric constants" are actually "torsion
factors" reducing the local curl. Future work will apply this ledger to waveguide design, where the
"intrinsic impedance" of a material can be calculated directly from its distributed charge density
and magnetic flux capacity (mflx).
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