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1 INTRODUCTION 1

Abstract

In the Aether Physics Model, quantum measurement units (QMU) isolate a small set of
geometric and dynamical identities from which the properties of matter and fields are constructed
[Thomson, 2024, 2025i]. One of the most important of these identities is the fine structure constant,
which is usually introduced as a dimensionless coupling between electrostatic charge, magnetic
response, and action [Tiesinga et al., 2021, Navas et al., 2024]. In QMU, the fine structure
constant is instead recognized as a purely geometric ratio between a spherical electrostatic charge
and a steradian of magnetic charge bound to an Aether dipole [Thomson, 2025h,g].

This paper develops a unified description of fine structure invariants for the electron, proton,
neutron, and Aether unit. All stable spin–1/2 particles share a common spin geometry and a
common 1/(4π) steradian geometry, so that the universal prefactor 1/(8π) emerges from spin and
solid angle alone. The species-specific fine structures then arise solely from the ratios between the
elementary electrostatic charge e2 and the corresponding maximum magnetic charge capacities
eemax

2, epmax
2, enmax

2, and ea
2 for the electron, proton, neutron, and Aether.

The result is a family of four dimensionless invariants (α, p, n, a) defined by the single geometric
formula

αx = 1
8π

e2

exmax2 , (1)

with numerical values α ≈ 7.297×10−3, p = 3.974×10−6, n = 3.969×10−6, and a ≈ 2.034×10−48.
The paper concludes with a ledger-based metrology outline and experimental suggestions—with
emphasis on the quantum Hall effect, nucleon magnetic moments, and the proton charge radius—
for determining the nucleon and Aether fine structures directly in QMU.

1 Introduction

In conventional physics, the fine structure constant is introduced as a mystery number that happens
to control the strength of electromagnetic interactions. Its numerical value is typically expressed as
a combination of SI units and action, and its deeper meaning is left unexplained [Tiesinga et al.,
2021, Navas et al., 2024]. This approach obscures the geometric origin of fine structure and hides
the relationship between the electron, nucleons, and the Aether.

In the Aether Physics Model (APM), the situation is different. Quantum Measurement Units (QMU)
isolate a small set of base quanta—the electron mass me, Compton length λC , quantum frequency
Fq, electrostatic charge e2, and magnetic charge eemax

2—and express all other physical quantities as
combinations of these quanta [Thomson, 2025i,h]. The Aether unit Au and the index curl form a
rotational ledger,

Au curl = Fq
2 λC

2, (2)
which describes the self-identity of the rotating Aether [Thomson, 2025d,b]. Stable particles appear
as dipoles embedded in this rotating Aether, with distributed charge and spin structure.

Within this framework, fine structure is no longer an arbitrary coupling constant. Instead, it is a
measure of how a localized, spherical electrostatic charge e2 is related to a steradian of magnetic
charge on the Aether dipole [Thomson, 2025g]. All stable particles that participate in the Aether
dipole construction share three universal features:

1. spin 1/2,
2. a magnetic charge distributed over a steradian of spherical solid angle,
3. and the same Aether curl, because the mass-to-magnetic-charge ratio is universal across

species.
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The species-specific fine structures arise solely from how much magnetic charge is available to
support the same electrostatic charge.

This paper formalizes this picture for four cases:

1. the electron fine structure α,
2. the proton fine structure p,
3. the neutron fine structure n,
4. and the Aether fine structure a.

Each invariant is defined entirely within QMU and interpreted in terms of Aether geometry and
charge duality. In addition, the quantum Hall effect is identified as a primary experimental test of
the electron fine structure, because its quantized magnetic flux is perfectly factored by the electron
magnetic charge in QMU [von Klitzing et al., 1980, Thomson, 2023].

2 QMU Background and Aether Dipole Geometry

The QMU system uses the following base quanta [Thomson, 2025i]:

me : electron mass, (3)
λC : Compton length, (4)
Fq : quantum frequency, (5)
e2 : electrostatic charge squared, (6)

eemax
2 : magnetic charge squared. (7)

The Aether unit Au is the quantum rotating magnetic field associated with the Aether dipole,
and the curl index measures the torsion of the Aether. Ledger One, Eq. (2), expresses the Aether
rotational self-identity,

Au · curl = (FqλC)2, (8)
where FqλC is the quantum propagation speed. This identity is universal and does not depend on
particle species [Thomson, 2025d].

Stable particles appear as Aether dipoles with distributed charge. The charge is not pointlike; it is
spread over a curved surface embedded in the rotating Aether. The electrostatic component e2 is
radial and spherical, while the magnetic component samples a steradian of the same sphere. The
solid angle associated with a steradian is

c2 = 1
4π

, (9)

so the steradian geometry comes with a universal factor 1/(4π) [Thomson, 2025g].

All stable particles considered in this paper have spin 1/2. The combination of spin 1/2 and
steradian geometry 1/(4π) produces a universal factor

1
2 × 1

4π
= 1

8π
, (10)

which appears in every fine structure invariant as a pure geometric prefactor. The remaining species
dependence occurs through the ratio of electrostatic charge to magnetic charge.



3 UNIFIED CHARGE EQUATION AND CHARGE DUALITY 3

The crucial point is that curl is universal. Because the ratio of mass to magnetic charge is the same
for all species, the curl belongs to the Aether ledger rather than to any specific particle [Thomson,
2025b]. Fine structures therefore do not depend on curl; they depend on how the species-specific
magnetic capacities compare to the universal electrostatic charge e2.

For both electrons and nucleons, the Aether Physics Model further constrains the geometry by
fixing a toroidal surface–area invariant. The electron torus satisfies

(2πrsmall)(2πrlarge) = λC
2, (11)

with rsmall and rlarge related to the classical and Bohr radii when expressed in QMU [Thomson,
2025h]. The nucleon surface–area ledger generalizes this to free protons and neutrons by enforcing a
conserved area

σX = λC
2, (12)

and allowing an aspect ratio ΞX to vary in-medium at constant σX [Thomson, 2025e]. Inside
nuclei, the toroidal radii are therefore fluid while the surface area remains fixed, a point that will
be important when we discuss proton charge–radius measurements and the proton fine structure p
[Thomson, 2025f].

3 Unified Charge Equation and Charge Duality

The unified charge equation expresses the electrostatic charge e2 in terms of a magnetic charge and
a geometric factor. For a given species x, with magnetic charge squared exmax

2, the unified charge
equation reads

e2 = exmax
2 · 2 · 4π · αx, (13)

where αx is the fine structure invariant for that species [Thomson, 2025g]. The factors in Eq. (13)
have clear geometric meanings:

1. The factor 2 converts the half-spin geometry of magnetic charge into the full spin geometry of
the electrostatic charge.

2. The factor 4π converts the steradian magnetic patch into a full spherical solid angle.
3. The factor αx is the residual dimensionless ratio needed to match the observed electrostatic

charge.

Rewriting Eq. (13) gives

αx = 1
8π

e2

exmax2 . (14)

In QMU the magnetic charge capacity exmax
2 is not an independent parameter, but is fixed by the

particle mass through a universal mass–to–magnetic-charge ratio shared by all stable species.

Using the universal prefactor from Eq. (10), we see that

αx =
(

spin 1
2

)(
steradian 1

4π

)(
e2

exmax2

)
. (15)

Thus every fine structure invariant is composed of:
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1. a universal spin geometry,
2. a universal steradian geometry,
3. and a species-specific ratio e2/exmax

2.

The spin and steradian factors are the same for all stable spin–1/2 particles. The species-specific
part is entirely contained in the magnetic charge capacity exmax

2.

For the electron case, it is convenient to define the charge-duality ratio

δq ≡ e2

eemax2 , (16)

so that the electron fine structure becomes

α = 1
8π

δq. (17)

This makes clear that the electron fine structure is nothing more than a normalized charge-duality
ratio for the electron Aether dipole.

4 Electron Fine Structure α

For the electron, the magnetic charge squared is eemax
2. The unified charge equation becomes

e2 = eemax
2 · 2 · 4π · α, (18)

which rearranges to

α = 1
8π

e2

eemax2 . (19)

The electron fine structure α can thus be read directly from the ratio of the electron’s spherical
electrostatic charge to its steradian magnetic capacity.

From the Aether perspective, the electron is the simplest Aether dipole. Its distributed charge
tracks a toroidal geometry, and its magnetic charge occupies a steradian of the surrounding sphere
[Thomson, 2025h]. The electrostatic charge is the radial projection of this magnetic charge into full
spherical geometry. Equation (19) states that the amount of electrostatic charge per steradian of
magnetic charge is fixed by α.

No reference to SI units or to action is required. The fine structure is purely a property of the
Aether dipole geometry and the ratio of two QMU charge quanta, e2 and eemax

2.

5 Proton and Neutron Fine Structures p and n

The proton and neutron occupy distinct ontological roles in the Aether Physics Model. The proton
is a solitary Aether object: a single, stable Aether dipole with distributed charge and intrinsic
spin. The neutron, by contrast, is a composite object formed from multiple Aether dipoles bound
into a neutral configuration with internal charge separation. Despite this difference in internal
structure, both proton and neutron are stable spin–1/2 particles and both present a magnetic charge
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distributed over a steradian of spherical geometry. As a result, the universal geometric prefactor
1/(8π) arising from spin and solid-angle considerations remains the same for both nucleons.

The electrical neutrality of the neutron therefore does not imply vanishing magnetic capacity; in
QMU the neutron carries strong-magnetic charge internally, and its nonzero fine structure n reflects
this magnetic geometry rather than net electrostatic charge.

Let epmax
2 and enmax

2 denote the magnetic charge capacities for the proton and neutron. These are
the strong-charge analogues of eemax

2 for the nucleon sector [Thomson, 2025c,e]. The unified charge
equations for the proton and neutron are

e2 = epmax
2 · 2 · 4π · p, (20)

e2 = enmax
2 · 2 · 4π · n. (21)

Solving for the fine structures gives

p = 1
8π

e2

epmax2 , (22)

n = 1
8π

e2

enmax2 . (23)

The nucleon fine structures differ from the electron fine structure only in their denominators.
Conceptually:

• The numerator e2 is universal; the same elementary electrostatic charge appears in all cases.
• The denominators eemax

2, epmax
2, and enmax

2 encode how much magnetic capacity the Aether
makes available for each particle.

The ratios

p

α
= eemax

2

epmax2 , (24)

n

α
= eemax

2

enmax2 , (25)

are therefore pure statements about how the nucleon magnetic capacities compare to the electron
magnetic capacity.

These relations connect the fine structures directly to the nucleon surface–area invariant and
quadrupole structure. The same geometric machinery that determines the nucleon binding and
surface area also determines epmax

2 and enmax
2, and therefore the nucleon fine structures [Thomson,

2025e].

6 Aether Fine Structure a

At the Aether level, there is a maximum mass ma and a corresponding maximum magnetic charge
capacity ea

2 associated with the Aether unit. The Aether unit Au and the Aether mass ma are
related through the gravitational ledger, and the Aether carries a magnetic capacity that far exceeds
that of any individual particle [Thomson, 2025d,b].
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In analogy with the particle cases, we define the Aether fine structure a (letter a, not α) by

e2 = ea
2 · 2 · 4π · a, (26)

which yields

a = 1
8π

e2

ea
2 ≈ 2.034 × 10−48. (27)

This invariant measures how much of the Aether’s total magnetic capacity is required to support a
single elementary electrostatic charge.

7 Unified Ledger of Fine Structure Invariants

The four fine structure invariants can be summarized as

α = 1
8π

e2

eemax2 , (28)

p = 1
8π

e2

epmax2 , (29)

n = 1
8π

e2

enmax2 , (30)

a = 1
8π

e2

ea
2 . (31)

All share the same universal prefactor 1/(8π), arising from spin 1/2 and steradian geometry. The
denominators encode the species-specific magnetic capacities. This unified ledger is conveniently
displayed in Table 1.

For reference, using current QMU conversions one has the numerical values

α ≈ 7.297 × 10−3, p = 3.974 × 10−6, n = 3.969 × 10−6, a ≈ 2.034 × 10−48. (32)

The nucleon fine structures satisfy
p

α
≈ 5.45 × 10−4,

n

α
≈ 5.44 × 10−4, (33)

so that p and n are nearly degenerate and many orders of magnitude smaller than the electron and
Aether fine structures.

Because curl is universal, none of these invariants depends explicitly on curl. The Aether rotational
ledger (2) determines the background in which all particles live, while the fine structures quantify
how different species access the same Aether capacity.

The ratios between the fine structures are particularly important:
p

α
= eemax

2

epmax2 , (34)

n

α
= eemax

2

enmax2 , (35)

a

α
= eemax

2

ea
2 . (36)

These ratios express particle hierarchies purely in terms of magnetic capacity ratios and are therefore
ideal targets for both theory and experiment.
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Table 1: Fine structure invariants in QMU. All stable spin–1/2 particles share the same spin and
steradian geometry, giving the universal prefactor 1/(8π). The denominators encode the available
magnetic capacity for each case.

Invariant Definition Interpretation

Electron fine structure α = 1
8π

e2

eemax2 Charge-duality ratio of spherical electrostatic
charge to steradian magnetic charge on a single
electron Aether dipole.

Proton fine structure p = 1
8π

e2

epmax2 Same electrostatic charge supported by the
stronger magnetic capacity of the proton’s
Aether structure.

Neutron fine structure n = 1
8π

e2

enmax2 Neutral nucleon with internal distributed
charges; fine structure measures how its mag-
netic capacity relates to e2.

Aether fine structure a = 1
8π

e2

ea
2 Fraction of the Aether’s total magnetic capac-

ity required to host a single elementary electro-
static charge.

8 Metrology and Experimental Outlook

Because the fine structures are defined purely in QMU, without reference to SI units, they can in
principle be determined by QMU-only metrology chains. The general procedure is:

1. Use the QMU mass and length ledgers to determine me, λC , and Fq [Thomson, 2025i].
2. Use the Aether rotational ledger (2) to calibrate Au and curl [Thomson, 2025d].
3. Determine the magnetic charge capacities eemax

2, epmax
2, enmax

2, and ea
2 from magnetic

moments, binding energies, and surface-area invariants expressed in QMU [Navas et al., 2024,
Thomson, 2025e].

4. Form the fine structure invariants through the ratios in Eqs. (19), (22), (23), and (27).

8.1 Quantum Hall Effect as a Direct Test of α

Among all possible tests, the quantum Hall effect (QHE) is the most direct probe of the electron
fine structure in QMU. In the mainstream description, the QHE introduces a flux quantum and
often invokes fractional charge to explain certain plateaus [von Klitzing et al., 1980, von Klitzing,
1986, Tsui et al., 1982, Laughlin, 1983]. In the Aether Physics Model, the same phenomenon is
understood without fractional charge by recognizing that the QHE is governed by the magnetic
charge of the electron, not its electrostatic charge [Thomson, 2023].

When the flux quantum is converted to QMU, the result is that the flux quantum collapses exactly
to one half of the QMU magnetic flux unit:

ϕ0
ccf = mflx

2 , (37)

where ccf is the conversion factor Thomson [2025a] from SI/MKS to QMU, and the QMU magnetic
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flux unit is
mflx = me λC

2 Fq

eemax2 . (38)

Thus the QHE flux quantum is directly factored by the electron magnetic charge eemax
2. There is

no need to introduce fractional electrostatic charge; the quantization arises from the distributed
magnetic charge of half-spin electrons trapped in the Aether’s magnetic geometry.

Combining the flux expression with the unified charge equation,

e2 = 8π α eemax
2, (39)

shows that the QHE provides a closed, QMU-only ledger for the electron fine structure. The QHE
measures eemax

2 through the quantized magnetic flux, and the geometric relation between e2 and
eemax

2 then determines α via
α = 1

8π

e2

eemax2 . (40)

In this view, the quantum Hall effect is not merely an exotic condensed-matter phenomenon; it is
a precision experiment that isolates the electron magnetic charge and therefore the electron fine
structure [von Klitzing et al., 1980, Thomson, 2023].

Several experimental directions follow from this QMU interpretation:

• Re-analysis of quantum Hall data in QMU: convert measured Hall plateaus and flux
quanta into mflx units to verify that the plateaus correspond to integer multiples of mflx/2
rather than fractional electrostatic charge.

• High-precision determination of eemax
2: use QHE data to infer the value of eemax

2 in
QMU and compare it with independent determinations from electron magnetic moments and
curl-based metrology.

• Consistency tests of α: check that the value of α inferred from QHE agrees with the value
inferred from other QMU ledgers involving e2, Au, and curl.

8.2 Nucleon Magnetic Moments and Measured Values of p and n

In QMU magnetic-moment units, the nucleon magnetic moment ledger is exact:

µX = 1
2

e2

exmax2 , X ∈ {p, n}, (41)

where exmax
2 is the species magnetic capacity (epmax

2 for the proton and enmax
2 for the neutron).

With the electron-derived reference moment

µref ≡ 1
2

e2

eemax2 , (42)

the fine-structure invariants are read off as exact ratios:

αX = 1
8π

e2

exmax2 = µX

4π µref
, X ∈ {p, n}. (43)

Thus p and n are literal one-line evaluations from the measured nucleon magnetic moments once
the QMU magnetic-moment unit is fixed by the electron sector.
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Using existing high-precision measurements of the proton and neutron magnetic moments [Navas
et al., 2024, Group et al., 2024], and translating the proportionality into the exact QMU ledger, one
finds the numerical QMU values

p = 3.974 × 10−6, n = 3.969 × 10−6. (44)

In terms of the electron fine structure,
p

α
≈ 5.45 × 10−4,

n

α
≈ 5.44 × 10−4, (45)

so the proton and neutron fine structures are nearly equal to each other and are both much smaller
than α. These are not new adjustable parameters; they are numerical values extracted from existing
data using the same unified fine-structure template,

αx = 1
8π

e2

exmax2 , (46)

applied to the proton and neutron sectors. The QMU prediction is that the same spin–steradian
geometry used for the electron also controls the nucleon magnetic moments, and that the observed
“anomalous” values are simply reflections of the larger strong-magnetic capacities epmax

2 and enmax
2.

8.3 Proton Charge-Radius Puzzle as a Probe of p

The long-standing discrepancy between the proton charge radius inferred from electronic hydrogen
and from muonic hydrogen can be reinterpreted as a direct probe of the proton fine structure p and
of the nucleon surface–area ledger. In conventional treatments the two radii are treated as a puzzle
[Pohl et al., 2010, 2013, Bezginov et al., 2019, Fleurbaey et al., 2018, Hammer and Meissner, 2020];
in the Aether Physics Model the proton is an Aether dipole with a toroidal surface area fixed to
λC

2 but with a fluid aspect ratio [Thomson, 2025e,f].

In the thin-torus description, a proton in QMU has

σp = λC
2, Ξp = Rlarge

Rsmall
, (47)

so that the two toroidal radii Rsmall and Rlarge may slide while preserving the same total surface
area. What experiments call the “proton charge radius” is not this area, but an effective radius
extracted from form factors or spectroscopy, which samples different combinations of Rsmall and
Rlarge at fixed σp.

In this picture:

• The electronic hydrogen measurements average over a broader region of the proton torus and
are less sensitive to the strongly magnetized patch on the surface [Pohl et al., 2013].

• The muonic hydrogen measurements are more localized and more sensitive to the near-surface
strong-magnetic patch, and thus to the detailed value of Ξp [Pohl et al., 2010].

The two extracted “radii” correspond to different effective samplings of the same constant surface
area λC

2, rather than to truly different proton sizes. The deformation of Ξp at constant σp is
governed by the same strong-magnetic geometry that sets

p = 1
8π

e2

epmax2 . (48)
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A back-of-the-envelope QMU analysis of the current radius data is consistent with the magnetic-
moment-derived value

p = 3.974 × 10−6 ⇒ p

α
≈ 5.45 × 10−4, (49)

so that the “radius puzzle” becomes evidence that the proton fine structure is indeed controlled by
a toroidal surface–area invariant with fluid radii at constant λC

2 [Thomson, 2025e,f].

8.4 Nucleon-Scale Hall Analogues and Strong-Charge Fine Structure

There are several systems where nucleon-scale analogues of the Hall effect and spin Hall effect
appear, and these offer additional, independent constraints on p and n.

Neutron-star crusts and Hall conductance. Models of neutron-star crusts use quantized Hall
conductance for matter threaded by extremely strong magnetic fields. In the QMU interpretation,
the effective Hall carriers are not fractional baryon charges, but strong-magnetic charge patches
carried by nucleons in the Aether. The quantized plateaus in such systems should therefore measure
epmax

2 and enmax
2 in the same way that the two-dimensional electron gas measures eemax

2 in the
QHE.

Spin Hall effect in heavy-ion collisions. Heavy-ion collisions produce a global polarization of
baryons along the collision angular momentum. In QMU this is a strong-force analogue of the spin
Hall effect: separation of strong-magnetic “up” and “down” patches on a rotating Aether background.
The polarization magnitude is directly proportional to the strong-magnetic/electrostatic charge
duality ratios that define p and n, providing another experimental handle on these invariants [STAR
Collaboration, 2017, ALICE Collaboration, 2021].

Bound-state nucleon g-factors. Bound proton and neutron g-factors in light nuclei differ
from their free-space values by small but measurable amounts. In APM/QMU these deviations
are interpreted as strong-magnetic screening corrections, again controlled by the same magnetic
capacities epmax

2 and enmax
2. Precision measurements of bound-state g-factors therefore provide

consistency checks on the values of p and n inferred from magnetic moments and the proton charge
radius [Stone, 2014, Navas et al., 2024].

Taken together, the QHE, nucleon magnetic moments, proton charge-radius data, and nucleon-scale
Hall analogues indicate that all four fine structures

(α, p, n, a) (50)

already have experimental support at the level of a single universal formula

αx = 1
8π

e2

exmax2 , (51)

with species-specific denominators determined by existing measurements. The task of future QMU
metrology is to refine these determinations and to test the internal consistency of the Aether-ledger
interpretation across electron, nucleon, and Aether scales.
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9 Conclusion

This paper has developed a unified description of fine structure invariants in the Aether Physics
Model using Quantum Measurement Units. The central result is that all stable spin–1/2 particles,
and the Aether itself, share a universal geometric prefactor 1/(8π) arising from spin and steradian
geometry [Thomson, 2025g]. The species-specific fine structures are determined entirely by the
ratios of the universal electrostatic charge e2 to the species-specific magnetic charge capacities
eemax

2, epmax
2, enmax

2, and ea
2.

The electron fine structure α is thus recognized as a charge-duality ratio, not an arbitrary constant
[Thomson, 2025h]. The proton and neutron fine structures (p, n) connect directly to nucleon
surface–area invariants and internal Aether structure [Thomson, 2025e]. The near-degeneracy
p ≈ n ≈ 3.97 × 10−6, despite the proton carrying net electrostatic charge and the neutron being
neutral, indicates that the strong-magnetic capacity is essentially identical for both nucleons,
suggesting a natural low-energy strong fine-structure invariant αs ≡ 3.97 × 10−6 in QMU at nuclear
scales. The Aether fine structure a links the local electrostatic charge to the global magnetic
capacity of the Aether, providing a natural parameter for relating electromagnetic and gravitational
phenomena within QMU [Thomson, 2025d,b]. The quantum Hall effect offers a particularly sharp
experimental test: it isolates the electron magnetic charge through quantized magnetic flux and
thereby measures α in a QMU-only ledger [von Klitzing et al., 1980, Thomson, 2023].

Further experimental input from nucleon magnetic moments, proton charge-radius measurements,
heavy-ion spin polarization, and neutron-star crust transport can refine the nucleon fine structures
(p, n) and constrain the Aether fine structure a [Pohl et al., 2013, Navas et al., 2024, STAR
Collaboration, 2017, ALICE Collaboration, 2021]. A complementary geometric treatment of the
nucleon surface–area invariant and its toroidal aspect ratio ΞX is presented in the companion paper
Nucleon Surface–Area Invariant in QMU: A Toroidal Ledger, Experiments, and Predictions, which
shows how the constant-area condition σX = λC

2 underlies the proton and neutron fine structures
and the observed variability in effective charge radii [Thomson, 2025e]. Together, these ledgers
support the view that fine structure is a geometric property of the Aether dipole rather than a
mysterious coupling constant.

A Universal Mass–to–Magnetic-Charge Ratio

In the Aether Physics Model, magnetic charge capacity is determined by mass through a universal
ratio, rather than being an independent degree of freedom. For any stable particle species x, the
maximum magnetic charge satisfies

mx

exmax2 = constant, (52)

where the constant is fixed by the Aether rotational ledger and is the same for electrons, nucleons,
and the Aether unit itself. This universality is the reason the curl index curl is species-independent
and belongs to the Aether rather than to individual particles. In earlier QMU formulations this
relation was written equivalently as

exmax
2 = hx cond, (53)

where hx encodes the particle’s mass ledger as angular momentum and cond is the universal Aether
conductance constant. For reference only, the corresponding SI magnetic charge scale implied by



REFERENCES 12

this ratio is
mchg ≈ 6.508 × 106 kg/coul2, (54)

which serves solely as a conversion anchor and plays no role in the QMU derivations.
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