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Abstract

A preceding paper established the foundational Singularity framework of the Aether Physics
Model (APM), in which first stable closure bifurcates into boundary and torsional sectors, giving
rise to the primary closure invariants associated with electrostatic charge and substrate loading.
The present work develops the next layer of that program: a formal derivation outline for the
fine-structure constant α.

The central proposal is that α is not an independent empirical input, but the dimensionless
geometric residue of the asymmetry that drives first stable bifurcation. The pre-closure state
is modeled by a small oblate perturbation, introducing a dimensionless asymmetry parameter
ϵ. The bifurcated closure is then described by competing boundary, torsional, and volumetric
contributions to an effective closure functional. The stationary asymmetry ϵ∗ defines the
physically admissible first closure, and the fine-structure constant is identified with the normalized
asymmetry residue of that state.

The result is not yet a final numerical derivation of α, but a variational program in which
the charge duality relation

e2

eemax2 = 8πα

is reinterpreted as the quotient of closure invariants. This places α within the Aether ledger as a
necessary consequence of first stable bifurcation rather than as an externally inserted parameter.

Keywords: Aether Physics Model, Quantum Measurement Units, fine-structure constant, charge
duality, variational principle, Singularity, bifurcation, closure functional

1 Introduction

In the foundational Singularity paper Thomson III [2026], the Aether Physics Model was extended
below the previously established QMU hierarchy by treating the Singularity as a pre-geometric
bifurcation event. That paper argued that electrostatic charge and substrate loading arise as
boundary and volumetric invariants of first stable closure. The present work takes the next step by
addressing the fine-structure constant α.

Within the current QMU ledger, charge duality is expressed as

e2

eemax2 = 8πα.

This relation already indicates that α is not merely a coupling constant inserted from outside
the framework. Rather, it measures the ratio between localized electrostatic manifestation and
distributed magnetic capacity.

The question posed here is therefore not whether α appears in the ledger, but whether its value can
be constrained by the same bifurcation event that produces the first stable Aether closure.

The central hypothesis of the present paper is that α is the dimensionless residue of the pre-closure
asymmetry that survives into the first stable bifurcated geometry. Because α is dimensionless,
it cannot originate from any dimensional scale taken in isolation. It must instead arise from a
normalized ratio of geometric closure measures.
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2 Relation to the Foundational Singularity Paper

The present paper assumes the structural conclusions of the preceding Singularity study Thomson III
[2026]:

• the Singularity is a pre-geometric transition rather than a material point,
• first stable closure bifurcates into boundary and torsional sectors,
• the primary constants e2 and Gforce arise as boundary and volumetric closure invariants, with

Gforce representing the maximum cyclic loading capacity of Aether-unit closure acting on
independently existing mass strings,

• and the first admissible closure is most naturally modeled by a loxodromic rather than purely
spherical topology.

Those results are not repeated in full here. Instead, they serve as the geometric foundation for the
present variational program.

In particular, the present paper begins from the conclusion that a perfectly symmetric pre-closure
state is dynamically inert, and that the first admissible bifurcation requires a small asymmetry
parameter. That asymmetry now becomes the central object of analysis.

3 Pre-Closure Asymmetry and the Need for a Dimensionless In-
variant

The first stable closure cannot emerge from a perfectly symmetric pre-geometric state, since symmetry
alone provides no preferred axis, no curvature gradient, and no directed instability. A minimal
perturbation is therefore required.

We model the pre-closure configuration by the quadrupolar ansatz

R(θ) = R0 (1 + ϵP2(cos θ)) , |ϵ| ≪ 1,

where P2(cos θ) is the second Legendre mode and ϵ is a dimensionless asymmetry parameter. The
use of Legendre modes and spherical perturbations follows the standard mathematical treatment of
angular expansions on spherical domains Arfken et al. [2013].

At this stage of the bifurcation, ϵ is the only dimensionless quantity available to characterize
departure from perfect symmetry. Since α is dimensionless, it must arise as a normalized function
of the asymmetry parameter:

α = f(ϵ).

for some geometry-dependent function f .

This does not yet determine the value of α, but it fixes the locus of its origin: α must be encoded in
the asymmetry structure of first stable closure.
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4 Charge Duality and the Meaning of α

The fine-structure constant enters the Aether ledger through the charge duality relation

e2

eemax2 = 8πα.

Rearranging gives

α = 1
8π

e2

eemax2 .

This form is highly suggestive. It shows that α is already a normalized ratio of two charge-sector
quantities:

• e2, interpreted as localized electrostatic boundary manifestation,
• eemax

2, interpreted as distributed torsional or magnetic charge capacity.

Thus the derivation of α reduces to a more primitive problem:

Can the ratio e2/eemax
2 be derived from the geometry of first stable bifurcation?

This observation immediately places α within the topology of closure rather than in an independent
numerical category.

5 Boundary and Torsional Measures of Bifurcated Closure

Let the first stable bifurcated closure contain two complementary geometric sectors:

Σ∂ and Στ ,

corresponding respectively to localized boundary manifestation and distributed torsional circulation.

We define two effective geometric measures:

B(ϵ) (boundary measure),

T (ϵ) (torsional measure).

The derivation program then requires that the fine-structure constant arise from a dimensionless
ratio of these two sector measures:

α ∝ B(ϵ)
T (ϵ) .
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The correspondence with the charge sector is then

e2 ∼ B(ϵ∗), eemax
2 ∼ T (ϵ∗),

where ϵ∗ is the stationary asymmetry of the first stable closure.

This correspondence does not imply that charge or mass originates within the closure itself. Rather,
the closure defines the admissible boundary and torsional capacities through which independently
existing substrate content (mass strings and distributed charge) may be organized.

Thus the fine-structure constant is not derived in isolation. It is derived as the normalized quotient
of boundary and torsional invariants evaluated at the stable bifurcation point.

6 Geometric Interpretation of the 8π Factor

The appearance of the factor 8π in

e2

eemax2 = 8πα

strongly suggests that the first stable closure carries both angular and doubled-sector structure. The
angular factor is associated with full spherical solid-angle closure, while the sector factor records
the doubled traversal structure of bifurcated closure do Carmo [1976], Needham [2021].

We therefore seek a decomposition of the form

e2

eemax2 = (sector multiplicity) (angular closure factor) (asymmetry residue) .

The working geometric interpretation is:

• the factor 4π arises from full spherical angular closure,
• the factor 2 arises from the dual-sector bifurcation,
• and the remaining factor is the normalized asymmetry residue of the bifurcated loxodromic

closure.

The distinction between dual-sector and single-sector closure provides a geometric interpretation
of half-spin behavior. A fully bifurcated closure supports two conjugate traversal sectors, while a
single-sector projection requires a second traversal to recover the full structure. This reproduces
the familiar spinor property that spin-1

2 systems require a 4π rotation to return to their original
state Sakurai and Napolitano [2017], Feynman et al. [1965]. Thus, half-spin behavior emerges as the
projection of dual-sector closure into a single accessible traversal mode.

Accordingly, one seeks a schematic derivation of the form

e2

eemax2 = (2)(4π) Φ(ϵ),
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so that

α = Φ(ϵ).

In this interpretation, Φ(ϵ) is the normalized geometric asymmetry function of the first stable
closure.

7 A Concrete Loxodromic Candidate for Φ(ϵ)

The preceding sections require a dimensionless asymmetry function

Φ(ϵ)

such that
e2

eemax2 = (2)(4π) Φ(ϵ∗),

and therefore
α = Φ(ϵ∗).

A concrete candidate for this function can be obtained by relating the quadrupolar perturbation to
the pitch of a loxodromic closure path. Loxodromic paths are naturally described as constant-angle
traversals on curved surfaces do Carmo [1976], Needham [2021].

Let the first admissible closure surface be written as

R(θ) = R0 (1 + ϵP2(cos θ)) , |ϵ| ≪ 1.

For a radial perturbation of a sphere, the surface-area element is

dA = R2 sin θ

√
1 + 1

R2

(
∂R

∂θ

)2
dθ dϕ.

This is the standard surface-area element for a radially perturbed spherical surface do Carmo [1976],
Arfken et al. [2013].

Expanding to second order in ϵ gives

A(ϵ) = 4πR2
0

[
1 + 4

5ϵ2 + O(ϵ3)
]

.

Thus the leading normalized surface-area excess is

∆A

A0
= A(ϵ) − A0

A0
= 4

5ϵ2 + O(ϵ3).

The coefficient 4/5 is therefore the leading geometric residue of the quadrupolar closure perturbation.

Now consider a loxodromic path on the closure surface. Let β denote the constant pitch angle
between the traversal path and the meridional direction. The tangent vector of the path decomposes
into meridional and azimuthal components. The normalized torsional fraction of the traversal is
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sin2 β = tan2 β

1 + tan2 β
.

The simplest loxodromic identification is to set the squared pitch ratio equal to the normalized
quadrupolar surface-area excess:

tan2 β = ∆A

A0
= 4

5ϵ2.

Then the normalized torsional residue becomes

sin2 β =
4
5ϵ2

1 + 4
5ϵ2 .

This gives the concrete loxodromic candidate

Φlox(ϵ) =
4
5ϵ2

1 + 4
5ϵ2 .

For small perturbations,
Φlox(ϵ) = 4

5ϵ2 + O(ϵ4).

Therefore, to leading order,
α ≈ 4

5ϵ2
∗.

If the full bounded expression is used, the stationary asymmetry corresponding to the observed
fine-structure value is determined by

α =
4
5ϵ2

∗
1 + 4

5ϵ2
∗
.

Solving for ϵ∗ gives
ϵ2
∗ = 5

4
α

1 − α
.

Thus,

ϵ∗ =
√

5
4

α

1 − α
.

Numerically, this corresponds to a small first-closure quadrupolar asymmetry of order
ϵ∗ ∼ 10−1.

This result is not yet a final derivation of α, because the stationary value ϵ∗ must still be obtained
from the closure functional. However, it provides a concrete candidate for the asymmetry residue:

α = Φlox(ϵ∗),
where Φlox is determined by the conversion of quadrupolar surface-area excess into loxodromic
torsional pitch.

In this interpretation, the fine-structure constant measures the fraction of the first stable closure
that survives as torsional loxodromic pitch after the degenerate spherical enclosure has been broken
by quadrupolar asymmetry.
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8 Formal Derivation Outline for the Fine-Structure Constant

The derivation of α may be organized in the following steps.

8.1 Step 1: Identify the Asymmetry Parameter

The pre-closure geometry is perturbed by the dimensionless parameter ϵ:

R(θ) = R0 (1 + ϵP2(cos θ)) .

Since no other dimensionless quantity exists at the onset of bifurcation, ϵ is the natural source of
any dimensionless closure invariant.

8.2 Step 2: Define the Competing Geometric Sectors

The bifurcation separates into boundary and torsional sectors, measured by B(ϵ) and T (ϵ).

8.3 Step 3: Relate Sector Measures to Charge Measures

One seeks the correspondences

e2 ∼ B(ϵ∗), eemax
2 ∼ T (ϵ∗).

8.4 Step 4: Normalize by the 8π Closure Factor

The factor 8π is interpreted as the product of angular closure and sector doubling:

e2

eemax2 = (2)(4π) Φ(ϵ∗).

8.5 Step 5: Determine the Stable Asymmetry

The physically admissible asymmetry ϵ∗ is obtained by a variational stability principle:

dS
dϵ

= 0,
d2S
dϵ2 > 0.

8.6 Step 6: Evaluate the Residue

The fine-structure constant is then

α = Φ(ϵ∗).
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This reduces the problem of deriving α to the problem of constructing the closure functional and
solving for its stable stationary asymmetry.

9 Candidate Closure Functional for ϵ∗

To complete the derivation program for the fine-structure constant, one must specify a closure
functional whose stationary point determines the physically admissible asymmetry parameter ϵ∗.
This section proposes a candidate form for such a functional, consistent with the dual-sector structure
of the Aether unit.

9.1 Functional Structure

The closure functional must encode the competing tendencies identified in the bifurcation process:

• boundary stabilization, favoring minimal surface distortion,
• torsional distribution, favoring extended circulation,
• and volumetric coherence, constraining overall closure integrity.

We therefore introduce a composite functional of the form

S[ϵ] = S∂ [ϵ] + Sτ [ϵ] + SV [ϵ],

where

S∂ (boundary sector), Sτ (torsional sector), SV (volumetric constraint).

The stationary condition

dS
dϵ

= 0,
d2S
dϵ2 > 0

selects the stable asymmetry ϵ∗ according to the standard variational formulation of stability
problems Gelfand and Fomin [1963].

9.2 Boundary Contribution

The boundary term penalizes deviation from minimal enclosure. For a perturbed surface, the leading
contribution arises from curvature variation and surface-area distortion. To lowest nontrivial order,
we write

S∂ [ϵ] = A0
(
1 + a2ϵ2 + a4ϵ4 + · · ·

)
,

where A0 is the unperturbed closure measure and a2 > 0 ensures that small perturbations increase
boundary cost.
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This term drives the system toward ϵ = 0, opposing bifurcation.

9.3 Torsional Contribution

The torsional term captures the stabilization provided by distributed circulation. Unlike the
boundary term, this contribution favors nonzero asymmetry, since directional winding cannot exist
in the perfectly symmetric state.

We therefore write

Sτ [ϵ] = − T0
(
b2ϵ2 + b4ϵ4 + · · ·

)
,

with b2 > 0. The negative sign reflects the fact that torsional structure lowers the effective action
by relieving curvature imbalance through circulation.

This term drives the system away from ϵ = 0.

9.4 Volumetric Constraint

The volumetric term enforces overall closure stability. It penalizes excessive deformation that would
compromise coherence or exceed the loading stability associated with the first Aether unit.

The volumetric term implicitly encodes the Gforce constraint. Since

Gforce = maλCFq
2,

the coefficient V0 represents the effective resistance to exceeding the maximum cyclic loading capacity
of the closure unit. Thus the volumetric contribution enforces that admissible asymmetry must
remain compatible with the Gforce-limited coherence of the Aether substrate.

We model this as a higher-order stabilizing term:

SV [ϵ] = V0
(
c4ϵ4 + c6ϵ6 + · · ·

)
,

with c4 > 0. This ensures that the functional remains bounded from below and that large
perturbations are suppressed.

This also connects the variational program to the coherence-field formulation, where volumetric
stability is interpreted as persistence of the Aether coherence field under mass loading and recurrence.

9.5 Effective Closure Functional

Combining the leading contributions, we obtain

S[ϵ] = A0(1 + a2ϵ2) − T0(b2ϵ2) + V0(c4ϵ4) + O(ϵ6).

Collecting terms,
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S[ϵ] = S0 + (A0a2 − T0b2) ϵ2 + V0c4ϵ4 + · · · .

Define the effective coefficients

k2 = A0a2 − T0b2, k4 = V0c4.

This quartic form parallels the usual Landau-type expansion in an order parameter, where a quadratic
instability is stabilized by a positive higher-order term Landau and Lifshitz [1980], Ginzburg and
Landau [1950].

Then

S[ϵ] = S0 + k2ϵ2 + k4ϵ4 + · · · .

9.6 Stationary Solution

The stationary condition

dS
dϵ

= 2k2ϵ + 4k4ϵ3 = 0

gives solutions

ϵ = 0, ϵ2 = − k2
2k4

.

A nontrivial bifurcated solution exists when

k2 < 0,

that is,

T0b2 > A0a2.

In this regime, the torsional stabilization overcomes the boundary penalty, and the system settles
into

ϵ2
∗ = T0b2 − A0a2

2V0c4
.

9.7 Interpretation

This result has direct physical meaning:

• A0a2 measures resistance to boundary deformation,
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• T0b2 measures the gain from torsional circulation,
• V0c4 sets the volumetric stability scale.

The asymmetry ϵ∗ is therefore determined by a balance between boundary minimization, torsional
redistribution, and volumetric stability.

10 Connection of ϵ∗ to the Fine-Structure Constant

Using the earlier identification

α = Φ(ϵ∗),

and the lowest-order expansion

Φ(ϵ) = a1ϵ + a2ϵ2 + a3ϵ3 + · · · ,

one may ask which terms survive in the first stable bifurcation. If the closure preserves sign symmetry
under reversal of the perturbation axis, then odd terms vanish, giving

Φ(ϵ) = a2ϵ2 + a4ϵ4 + · · · .

To lowest order, the fine-structure constant then becomes

α ≈ a ϵ2
∗,

where a is a geometry-dependent normalization coefficient. For the concrete loxodromic candidate
developed above, this coefficient is

a = 4
5 .

Substituting the stationary solution gives

α ≈ a
T0b2 − A0a2

2V0c4
.

Thus, the fine-structure constant is determined by the ratio of torsional gain to boundary resistance,
normalized by volumetric stability.

This is the central mathematical result of the present paper. It does not yet assign numerical values
to the coefficients, but it places α in a definite variational category: α is the residual dimensionless
measure of the first stable asymmetry.
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11 Compatibility with the QMU Ledger

Any candidate expression for α must remain compatible with the established closure relations of
the Aether ledger.

First, it must reproduce the charge duality relation

e2

eemax2 = 8πα.

Second, it must preserve the species closure identity,

Ξs = msλC
2Fq

esmax2Cd
= 1,

so that the magnetic-charge sector remains linked to mass loading. This identity is consistent with
the established QMU charge-conversion and species-closure framework Thomson [2025, 2026a].

Third, it must remain compatible with the Aether-unit closure structure

Au · curl = c2,

or equivalently
Au · curl = λC

2Fq
2,

which expresses the fundamental closure identity of the Aether unit. The closure relation is inherited
from the previously established Aether constant hierarchy and field formulation Thomson [2026c,b].
The asymmetry-derived charge ratio must therefore be compatible with this same closure condition,
ensuring that boundary and torsional measures remain projections of a single underlying structure.

These conditions eliminate arbitrary choices for the asymmetry residue function Φ(ϵ) and constrain
the variational program to ledger-consistent forms.

12 Interpretive Meaning of α

Under the program developed here, the fine-structure constant is interpreted as the normalized
geometric residue of first stable asymmetry. It is neither arbitrary nor merely empirical. Rather, it
quantifies how much of the original pre-closure instability survives as a persistent ratio between
localized boundary manifestation and distributed torsional capacity.

In this sense, α is the permanent memory of the Singularity’s first bifurcation.

The boundary sector localizes closure into electrostatic manifestation. The torsional sector distributes
closure into magnetic capacity. The ratio between them is not free, because both sectors are
determined by the same stationary asymmetry ϵ∗.

Thus the fine-structure constant is not an external modifier of charge. It is the geometric phase
residue of the closure event from which charge duality itself emerges.
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13 Programmatic Next Steps

A complete derivation of α now requires four further developments.

First, the coefficients (A0, T0, V0) and (a2, b2, c4) must be computed explicitly from a concrete closure
geometry, ideally the double-loxodromic model identified in the preceding Singularity paper.

Second, the correspondence between the geometric measures (B, T ) and the charge quantities
(e2, eemax

2) must be formalized directly.

Third, the normalization factor in

e2

eemax2 = (2)(4π) Φ(ϵ∗)

must be derived explicitly from angular and sector structure rather than only interpreted schemati-
cally.

Fourth, the resulting value of α must be shown to remain compatible with the broader QMU
hierarchy, including mass loading, propagation closure, and the derived constants treated in earlier
APM work.

These steps define the practical completion path of the present program.

14 Discussion

The present paper advances the Aether Physics Model from a descriptive use of the fine-structure
constant to a generative framework in which α is constrained by topology and stability. The
foundational Singularity paper established that the first stable closure bifurcates into boundary and
torsional sectors. The current work shows how a dimensionless asymmetry parameter introduced at
that stage can, in principle, generate the observed charge-phase ratio.

This is a substantial shift in perspective. Rather than treating α as an unexplained modifier of
charge, the present program interprets it as the normalized residue of first stable closure. The
charge duality relation is then no longer a standalone empirical fact, but the projected trace of an
earlier geometric event.

The mathematical machinery introduced here is deliberately programmatic. It does not yet complete
the numerical derivation. Its role is to define the correct class of problem: a variational stability
problem in the asymmetry of bifurcated closure.

That result is already significant. It means that the unresolved question of α is not outside the
Aether ledger. It lies at the very moment when closure first becomes stable.

This interpretation also provides a geometric origin for half-spin behavior, which appears as the
projection of dual-sector closure into a single accessible traversal mode.
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15 Conclusion

This paper has presented a formal variational program for deriving the fine-structure constant within
the Aether Physics Model. The central proposal is that α arises as the dimensionless geometric
residue of the asymmetry that drives first stable bifurcation.

Starting from an oblate perturbation of the pre-closure state, we introduced a closure functional
containing competing boundary, torsional, and volumetric terms. The stationary asymmetry ϵ∗
selects the physically admissible first closure, and the fine-structure constant is identified with the
normalized asymmetry residue of that state.

The present work does not yet produce the final numerical value of α from first principles. Its
contribution is to convert the problem into a defined variational structure compatible with the
existing QMU ledger. This establishes the next stage of the APM program: explicit geometric
evaluation of the closure coefficients and direct reconstruction of the charge duality relation from
first stable bifurcation.

A Summary of the Derivation Program

The derivation of α may be summarized as the following sequence:

R(θ) = R0 (1 + ϵP2(cos θ)) ,

ϵ −→ bifurcated closure,

bifurcated closure −→ (B(ϵ), T (ϵ)) ,

B(ϵ)
T (ϵ) −→ e2

eemax2 ,

e2

eemax2 = 8πα,

α = Φ(ϵ∗).

The remaining task is to determine the explicit closure functional coefficients whose stationary
asymmetry reproduces the observed value of α.

B Open Problems

Several questions remain open:
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• What exact geometric form should be used for the first stable loxodromic closure?
• Can the factor 8π be derived explicitly from angular and sector topology?
• What is the exact correspondence between geometric measures and charge measures?
• Do odd powers of ϵ vanish identically under the closure symmetry, or only approximately?
• Can the closure coefficients be computed directly from a double-loxodromic metric or embedded

surface model?

These questions define the next stage of the derivation.
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