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1 INTRODUCTION 1

Abstract

The Aether Physics Model assigns the Aether unit a complete angular state-space geometry of
16π2, two complementary electrostatic-charge spheres, and four primitive forward-time loxodromic
channels distinguished by electrostatic polarity and temporal-torque handedness. Separately,
Quantum Measurement Units relate electrostatic and magnetic square charge through e2 =
8παeemax

2, while QMU space resonance is rson = Fq
2 and the volumetric domain-resonance unit

is dtrd = volm rson = λC
3Fq

2. This paper asks whether these structures can be organized by
one temporal–charge factorization without double-counting the cyclic temporal coordinates or
the electrostatic sectors.

Electrostatic charge is treated as a one-spin spherical static temporal reference rather than
as a third oscillatory phase coordinate. The two dynamical temporal roles are forward–backward
temporal closure and left–right temporal torque. The left and right torque geometries coexist
as simultaneous alternative routes within the same quantum moment; occupation selects one
route without requiring the other route to occur earlier or later. The two electrostatic spheres
crossed with the two torque handednesses produce the exact four-state set Z(E)

2 × Z(LR)
2 =

{L−, L+, R−, R+}. Resolving the two 4π electrostatic reference spheres into the four possible 2π
half-spin loxodromic realizations gives the charge-sector geometry ΩE↔M = 8π, reproducing the
geometrical factor in e2 = 8παeemax

2. Completion through the independent forward–backward
temporal phase gives

ΩA = (2π)F B(8π)E↔M = 16π2,

equivalent to the independently established state-space result ΩA = 4(4π2).
The complete Aether resonance substrate retains five nonconstant chronogeometric degrees

of freedom, whereas the complete forward-time matter-realization representation has four inde-
pendent loxodromic channels. Their structural ratio is therefore DF = 4/5; no Aether dimension
is deleted and a particular particle occupies only one channel at a time. If the common Aether
fine-structure scaling carried by the rank-four forward representation is assigned an equivalent
isotropic multiplicative measure over the rank-five resonance substrate, then Ξ5

F = α4
a and

ΞF = α
4/5
a . Because resonance is frequency squared, the associated resonance realization is

ΞR = Ξ2
F = α

8/5
a . The 8/5 exponent therefore need not represent eight loxodromic paths;

it is the resonance square of a four-over-five physical-realization law. The paper separates
the exact inherited QMU identities from this new factorization and from the still-conditional
realization-measure equivalence, providing a controlled foundation for later superconductivity
and cosmological applications.

Keywords: Aether Unit; QMU; APM; electrostatic charge; Magnetic Charge; 16π2; 8πα; loxodrome;
temporal torque; half-spin; space resonance; dtrd; Ligamen Circulatus; four-fifths realization

1 Introduction

The present paper isolates a structural question that cuts across several previously derived pieces
of the Aether Physics Model (APM): why do the Aether-unit geometry 16π2, the electrostatic-
to-magnetic charge factor 8πα, the four forward loxodromic channels, and the five-dimensional
space-resonance substrate coexist with such persistent numerical and geometrical regularity? The
purpose is not to obtain a numerical match by rearranging constants. It is to determine whether the
existing QMU ledger permits a single factorization in which each numerical factor has one physical
role and is counted exactly once.

The inherited Aether-unit chronogeometry establishes two orthogonal cyclic temporal phases, four
available orientation states, a one-state unsigned angular measure 4π2, and total unsigned state-space
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measure 16π2 [Thomson III, 2026a]. Independently, the topological Aether/Coulomb closure gives

Au = 16π2kC , (1)

so the same dimensionless factor appears both as the complete angular state-space measure and
as the QMU conversion between the Aether-unit quantity and Coulomb’s constant [Thomson III,
2025c].

The charge ledger supplies a second exact relation,

e2 = 8πα eemax
2, (2)

where e2 is the electrostatic square-charge primitive and eemax
2 is the electron maximum distributed

magnetic square-charge [Thomson III, 2025b]. The 8π factor is distinct from the 16π2 Aether
geometry and must not be conflated with it.

The contact geometry then establishes that two electrostatic sphere sectors crossed with two
temporal-torque handednesses produce exactly four primitive forward-time loxodromic channels,

LF = {L−, L+, R−, R+}, (3)

with electrostatic polarity belonging to the sphere and temporal torque belonging to the loxodromic
channel [Thomson III, 2026b]. Only one such channel is occupied by a Ligamen Circulatus (LC) in
a given exposed material state.

Finally, QMU distinguishes frequency from resonance:

freq = Fq, rson = Fq
2, (4)

and introduces the volumetric domain-resonance unit

dtrd = volm rson = λC
3Fq

2. (5)

The rmfd authority then gives

rmfd = mchg dtrd = mchg volm rson, (6)

with Au ≡ rmfd [Thomson III, 2026c].

The new task is to organize these inherited identities into a single temporal–charge geometry while
keeping three distinctions explicit:

1. electrostatic reference geometry is not another cyclic frequency coordinate;
2. the four loxodromes are four possible forward-time realization channels, not four simultaneously

occupied particles;
3. the 8/5 exponent, when it later occurs in a resonance law, must not be justified by inventing

eight material paths.

2 Claim Discipline and Inherited Ledger

The derivation is organized into three epistemic levels.
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Definition 2.1 (Inherited identity). An inherited identity is a QMU or Aether-geometry relation
established independently of the present factorization and used here as an input.

Definition 2.2 (New structural identification). A new structural identification connects inherited
quantities by assigning the numerical factors to distinct geometrical roles. It is accepted only if it
reproduces every inherited closure without introducing an extra factor or deleting an existing state.

Definition 2.3 (Conditional realization law). A conditional realization law is a mathematically
explicit constitutive step whose dimensional and algebraic closure is established here but whose
deeper dynamical conservation principle remains to be derived.

The inherited core used in this paper is

Au ≡ rmfd, (7)
Au = 16π2kC , (8)

Au curl = Fq
2 λC

2, (9)
volm = λC

3, (10)
rson = Fq

2, (11)
dtrd = volm rson, (12)
rmfd = mchg dtrd, (13)

e2 = 8παeemax
2. (14)

The first seven relations are QMU-first; the last is the established charge-sector identity. No SI
energy argument is used in the present derivation.

Table 1: Epistemic status of the principal results used and developed in this paper.
Status Relation or structure Role in the present paper

Inherited ΩA = 16π2, Au = 16π2kC ,
e2 = 8παeemax

2, four primitive
forward loxodromes, dim HA = 5,
rson = Fq

2

Independent APM/QMU inputs
that the new factorization must
reproduce without retuning or
overcounting

Derived here ΩE↔M = 2E2LR(2πlox) = 8π,
ΩA = (2πF B)ΩE↔M = 16π2,
DF = 4/5

New temporal–charge organization
and representation-capacity ratio

Constitutive/open det(ΞF I5) = det(αaI4), equivalently
Ξ5

F = α4
a

Multiplicative realization-measure
equivalence; the conserved measure
still requires an independent
dynamical derivation

Conditional conse-
quence

ΞF = α
4/5
a , ΞR = Ξ2

F = α
8/5
a ,

dtrdeff = dtrdα
8/5
a

Follows algebraically if the
realization-measure equivalence
holds and QMU resonance remains
Fq

2
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3 Three Temporal Roles Without Six-Dimensional Overcounting

The APM temporal ontology distinguished in this paper contains three physically temporal roles:

TF B : forward–backward temporal cycling, (15)
TLR : left–right temporal torque, (16)
TE : static electrostatic-polarity reference. (17)

The first is a closed forward–backward temporal cycle. The second is a contemporaneous two-route
temporal-torque structure: left and right torque are simultaneously available geometrical alternatives
during the same quantum moment, although an occupied LC selects only one loxodromic route
in an exposed particle state. Each selected route supports the loxodromic scan, but the labels L
and R do not represent successive time intervals. The third role is static in the specific sense that
electrostatic polarity does not introduce a third independent chronovibratory phase integration.

This distinction is essential. If all three temporal roles were treated as independent 2π cyclic
coordinates, the angular state-space measure would acquire an additional factor of 2π and cease to
reproduce the independently derived 16π2 closure. The correct interpretation is therefore not

(2π)3, (18)

but a chronogeometry with one closed forward–backward temporal cycle and one simultaneously
branched left/right torque degree, organized relative to a static polarized reference.

Remark 3.1. Calling TE a static temporal dimension describes its physical role, not an additional
continuous manifold coordinate. The nonconstant space-resonance rank remains the independently
derived five-dimensional structure. The electrostatic sector supplies a binary reference structure
carried by the two complementary sphere sectors.

A useful schematic statement is
TA = {TE ; TF B, TLR} , (19)

where TE is the static one-spin reference, TF B is the closed forward–backward temporal cycle, and
TLR is the simultaneously available left/right torque-route degree. This notation is classificatory
rather than a claim of a derived group product.

4 Static One-Spin Electrostatic Reference

Electrostatic charge is assigned spherical one-spin organization. The unsigned angular measure of
one complete spherical reference is

ΩE = 4π. (20)

The Aether unit contains two complementary electrostatic sphere sectors,

q ∈ {−1, +1}. (21)

These sectors are geometrical capacities of one unoccupied Aether unit; they are not two independent
particles [Thomson III, 2026a,b].
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The sphere polarity answers a different physical question from temporal-torque handedness. It
identifies which polarized electrostatic reference sector an admitted LC occupies. The left/right
label identifies how the loxodromic magnetic realization is temporally torqued within that sector.

This distinction motivates the following interpretation.

Definition 4.1 (Static electrostatic temporal reference). The static electrostatic temporal reference
is the one-spin spherical polarity structure that supplies the local reference against which the two
cyclic temporal actions are physically oriented. It carries no independent chronovibratory frequency.

The electrostatic reference therefore acts as an anchor of local charge orientation. The present
paper uses the term anchor in a geometrical sense: it is the reference structure around which the
forward/backward temporal cycle and the simultaneously available left/right torque routes remain
consistently registered.

5 Half-Spin Magnetic Realization and the Loxodromic Channels

Magnetic charge in the APM is not a second material object carried by the LC. The Aether-unit
mathematics identifies it with a swept-area measure generated by chronogeometric propagation
of the persistent LC line measure [Thomson III, 2026c]. The material and magnetic measures
therefore have distinct geometric support even when their stable particle values remain proportionally
registered.

The electron-sector maximum magnetic square-charge satisfies the inherited charge relation (2).
The geometrical denominator may be decomposed as

1
8π

= 1
2

1
4π

. (22)

Thus

eemax
2 = e2

(︃1
2

)︃ (︃ 1
4π

)︃ 1
α

. (23)

Within the present geometry, 1/2 expresses half-spin selection and 1/(4π) supplies spherical normal-
ization. The fine-structure factor is then the common charge-closure weighting relating the one-spin
electrostatic reference to the distributed magnetic realization.

The primitive forward-time channel structure is

LF = Z(E)
2 × Z(LR)

2 = {L−, L+, R−, R+}. (24)

The four channels arise from two binary choices,

NF = 2E 2LR = 4. (25)

Only one channel is occupied in one exposed particle state. The remaining three retain their
geometrical availability. This dormant capacity is important later, but it must not be counted as
simultaneous material occupation.
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Table 2: Primitive forward-time loxodromic realization channels. The particle labels identify the
occupied geometry associated with each latent channel; the unoccupied Aether unit contains the
channels, not four material particles.

Electrostatic sphere Temporal torque Forward channel

negative left L−

negative right R−

positive left L+

positive right R+

6 Resolving One-Spin Electrostatic Geometry into Half-Spin Real-
izations

Fix one electrostatic polarity q. Two temporal-torque alternatives remain,

(q, L), (q, R). (26)

For the unsigned forward realization measure, assign the completed loxodromic phase

Ωlox = 2π. (27)

The one-spin spherical reference is then resolved into two simultaneously available half-spin torque-
route capacities,

ΩE(q) = Ωq,L + Ωq,R = 2π + 2π = 4π. (28)

For the two electrostatic sectors,

4π− = 2πL− + 2πR− , (29)
4π+ = 2πL+ + 2πR+ . (30)

Equation (28) is a capacity resolution. Both left and right torque routes are geometrically available
in the same quantum moment, but one occupied LC selects only one route for the exposed particle
state. Thus simultaneity of route availability must not be confused with simultaneous material
occupation.

7 The Eight-Pi Electrostatic–Magnetic Geometry

Summing the two one-spin electrostatic references gives

ΩE↔M = ΩE(−) + ΩE(+) = 4π + 4π = 8π. (31)

Equivalently,
ΩE↔M =

∑︂
q=±1

∑︂
h=L,R

2π = 4(2π) = 8π. (32)

Thus the same geometry may be written

8π = 2E 2LR (2πlox). (33)
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This factorization is consistent with the inverse half-spin steradian normalization,

8π =
[︃(︃1

2

)︃ (︃ 1
4π

)︃]︃−1
. (34)

The same 8π therefore admits two complementary readings: four forward realization channels
carrying one completed 2π loxodromic phase each, and the inverse geometrical localization factor
converting a one-spin spherical reference into a half-spin magnetic realization.

Substitution into the charge identity produces

e2 = α ΩE↔M eemax
2 = 8πα eemax

2. (35)

The charge law is inherited; the new result is the identification of its 8π geometry with the complete
two-sphere/two-torque loxodromic realization capacity.

8 Forward–Backward Temporal Closure

The 8π construction resolves electrostatic polarity through the two contemporaneously available
left/right loxodromic torque routes. The independent closed temporal phase is forward–backward
closure.

For the unsigned complete phase coordinate define

ΩF B = 2π. (36)

This 2π is not an assertion of a second positive interval of observable material time. The Aether
chronogeometry distinguishes the exposed forward phase from a complementary return whose
combined closure does not imply that a material observer experiences both directions as a linear
sequence [Thomson III, 2026a].

The Aether itself closes the cycle. Forward and backward labels therefore describe temporal
orientation within the closed structure, whereas the material arrow of time reflects the exposed
half-spin realization.

9 Aether Temporal–Charge Factorization

Theorem 9.1 (Aether Temporal–Charge Factorization). Let ΩF B = 2π be the complete unsigned
forward–backward temporal phase measure and let ΩE↔M = 8π be the complete electrostatic-
reference/half-spin-magnetic realization measure of Equation (32). Then the complete Aether
angular state-space measure satisfies

ΩA = ΩF B ΩE↔M = (2π)(8π) = 16π2. (37)

Proof. The two electrostatic sectors and two temporal-torque handednesses give four admissible
forward loxodromic channels. Each channel has completed unsigned loxodromic phase 2π, so the
electrostatic–magnetic realization measure is 4(2π) = 8π. The independent forward–backward
temporal closure contributes a second completed phase factor 2π. Their product is therefore 16π2.
No additional electrostatic phase integral is introduced because electrostatic polarity is the static
one-spin reference, not a third cyclic coordinate.
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Expanding Equation (37),
16π2 = 2E 2LR (2πF B)(2πlox). (38)

Since 2E2LR = 4,
16π2 = 4(2π)(2π) = 4(4π2). (39)

This exactly reproduces the independently derived four-state orientation capacity of the Aether
unit [Thomson III, 2026a].

Corollary 9.2 (One-state phase-torus measure). One complete orientation state carries the two
cyclic phase measures

Ωs = (2πF B)(2πlox) = 4π2. (40)

The complete four-state capacity is 4Ωs = 16π2.

10 Relation to the QMU Aether/Coulomb Closure

The same dimensionless factor appears in the independent QMU identity

Au = 16π2kC . (41)

Using Equation (37), this can be written

Au = ΩF B ΩE↔M kC . (42)

The topological Au/kC closure was established independently of the present temporal–charge
decomposition [Thomson III, 2025c]. Therefore Equation (42) is a consistency registration: the
full Aether-unit QMU quantity contains the same complete state-space factor obtained from the
temporal–charge geometry.

The factorization also yields

ΩE↔M = ΩA

ΩF B
= 8π. (43)

Then Equation (35) may be inverted as

α = e2

eemax2
ΩF B

ΩA
. (44)

Equation (44) does not redefine α; it displays the inherited charge ratio after separating the complete
Aether geometry into its forward–backward and electrostatic–magnetic factors.

11 The Loxodrome as Matter–Aether Registration Channel

The four loxodromes are not mere state labels. They are the geometrical paths through which an
admitted LC produces a magnetic-charge response. The QMU rmfd authority gives the universal
registration

mchg = me
eemax2 (45)
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and, for an occupied loxodromic scan with effective LC length ℓL,

curl = 1
mchg ℓL

. (46)

Substitution into Ledger One gives

Au = temp mchg ℓL. (47)

The particle species affects the admitted material organization, while the constitutive mass-to-
magnetic-charge registration remains universal in the QMU framework [Thomson III, 2026c].

The present factorization therefore assigns distinct functions:

electrostatic sphere −→ static polarity reference, (48)

loxodrome −→ half-spin magnetic realization channel, (49)

mchg −→ universal matter–magnetic-charge registration. (50)

The LC does not supply an Aether creation energy in this description. Occupation changes which
pre-existing Aether geometry is materially realized.

12 Dormant Capacity of an Occupied Aether Unit

A single occupied particle selects one state

(q, h)occ ∈ Z(E)
2 × Z(LR)

2 . (51)

The complementary sectors remain part of the Aether unit. Thus one may write schematically

LF = Locc ∪ Ldormant, |Locc| = 1, |Ldormant| = 3. (52)

Dormancy is not absence. For example, occupation of a negative electrostatic sphere does not erase
the positive sphere, and left temporal torque does not erase the right-torque capacity.

This has a direct conceptual consequence: later interactions may access geometrical capacities that
were unused by the isolated particle. The Aether unit can therefore mediate interaction through
reorganization of dormant sectors without requiring those sectors to be newly created at each
interaction.

13 Five-Dimensional Space Resonance

The temporal–charge factorization must remain distinct from the rank of the continuous nonconstant
Aether resonance structure. The Aether chronogeometry and fabric construction give a five-
dimensional nonconstant state space decomposed into three spatial and two dynamical temporal
degrees of freedom [Thomson III, 2026a,d]:

HA = H(3)
S ⊕ H(2)

T , dim HA = 5. (53)
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The static electrostatic reference is not an additional oscillatory coordinate of this 3 + 2 resonance
rank. It organizes the binary polarity sectors in which the forward–backward cycle and the left/right
temporal-torque degree are physically realized. The left/right degree permits both handed routes
contemporaneously; particle occupation selects one branch.

QMU resonance is
rson = Fq

2, (54)

and the domain-resonance unit is

dtrd = volm rson = λC
3Fq

2. (55)

The rmfd identity
rmfd = mchg dtrd (56)

then places matter–magnetic-charge registration against a prior space-resonance domain rather than
interpreting space resonance as a secondary mass-energy effect [Thomson III, 2026c].

14 Four Forward-Time Realization Channels

The complete forward-time material realization set has four independent loxodromic states. Let HF

denote this realization representation. Then

dim HF = 4. (57)

The four arises from the two independent binary state labels q and h, not from deleting one
coordinate of the five-dimensional Aether substrate. Here h = L, R labels two simultaneously
available torque routes, not two sequential temporal phases.

Definition 14.1 (Forward physical realization ratio). The forward physical realization ratio is

DF ≡ dim HF

dim HA
. (58)

Using Equations (53) and (57),

DF = 4
5 . (59)

This equation has a precise interpretation: the complete five-dimensional Aether resonance substrate
supports a four-channel forward-time half-spin realization structure.

The numerator and denominator are deliberately different representation capacities: HA is a
continuous resonance state-space rank, whereas HF is the rank of the exact four-character forward-
channel representation. Their ratio is therefore a realization-capacity ratio, not a manifold-dimension
reduction.

It does not mean that one particle occupies four dimensions simultaneously, that the fifth Aether
dimension vanishes, or that the Aether itself becomes four-dimensional. One exposed particle
occupies one of the four possible realization channels while the complete five-dimensional substrate
remains present.
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15 Common-Mode Fine Structure and Five-Dimensional Measure

The Aether fine structure is common to all four forward loxodromic realizations. It is therefore
inappropriate to speak of four unrelated fine-structure constants, one generated by each path. The
four states share one common Aether charge-closure mode.

Represent the common scaling on the forward realization space formally as

AF = αaI4. (60)

Its multiplicative measure is
det AF = α4

a. (61)

Let the equivalent isotropic scaling of the complete five-dimensional resonance substrate be

Aeff
A = ΞF I5. (62)

Then
det Aeff

A = Ξ5
F . (63)

Definition 15.1 (Multiplicative realization-measure equivalence). The rank-four forward realization
and rank-five isotropic Aether representation are multiplicatively equivalent when

det Aeff
A = det AF . (64)

Under this condition,
Ξ5

F = α4
a, (65)

so
ΞF = α4/5

a . (66)

Equivalently,
5 ln ΞF = 4 ln αa. (67)

Remark 15.2 (Status of Equation (66)). The ranks four and five are structural results of the
inherited Aether geometry. The determinant equality in Equation (64) is a new constitutive selection
of the present paper. It is mathematically natural because the determinant is the total multiplicative
scale of a finite-dimensional realization map, but a deeper Aether dynamical law must still establish
why this measure is conserved across the rank-four/rank-five representation change.

16 Resonance Converts Four-Fifths into Eight-Fifths

The QMU distinction between frequency and resonance now becomes decisive. Let the realized
frequency-like scale be

Feff = FqΞF . (68)

Since resonance is frequency squared,
rsoneff = F 2

eff . (69)

Substituting Equation (66),
rsoneff = Fq

2α8/5
a . (70)
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Since rson = Fq
2,

rsoneff
rson = α8/5

a . (71)

The exponent therefore satisfies
8
5 = 2

(︃4
5

)︃
. (72)

Corollary 16.1 (No eight-path requirement). The resonance exponent 8/5 does not require eight
primitive material loxodromic channels. It is obtained by squaring the rank-ratio realization 4/5
when passing from a frequency-like realization to QMU resonance.

This distinction eliminates the need to duplicate the four forward channels with a speculative
four-channel backward-time material set. The return structure remains part of the complete Aether
temporal closure, while the material realization set remains the four channels of Equation (24).

17 Domain-Resonance Consequence

Multiplying the resonance realization by QMU volume yields

dtrdeff = volm rsoneff . (73)

Using Equations (5) and (71),
dtrdeff = dtrd α8/5

a . (74)

This equation is QMU-native. It interprets the 8/5 factor first as a realized space-resonance fraction
rather than as an energy-density factor.

The dimensions of dtrd are those of length cubed divided by time squared. This is the same
structural dimensional family that appears in Kepler-type orbital laws. In the APM ordering,
space resonance is therefore prior to the matter-force description: matter moves within an already
structured spatial-temporal resonance domain. The present paper does not rederive Kepler’s laws,
but Equation (74) preserves the space-first hierarchy needed for that program.

18 Dormant-Sector Interaction and a Superconductivity Corollary

The dormant-sector result of Section 12 suggests a laboratory-scale application. An isolated
electron occupies a negative electrostatic loxodromic state while the complementary positive sphere
remains geometrically present. A second electron has the same dormant positive capacity. If a
coherent condensed-matter environment permits reciprocal occupation or registration through those
dormant positive sectors, a two-electron configuration can access Aether geometry unavailable to
two independent isolated electrons.

Schematically,
e−

1 ↔ (+)2, e−
2 ↔ (+)1. (75)

The present paper does not claim that Equation (75) is a complete superconductivity theory. It
identifies a geometrically available mechanism: the two occupied negative sectors need not exhaust
the Aether capacities of the two particles.
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This also motivates a possible space-pinching variable. For two isolated occupied units with reference
volume

Viso = 2volm, (76)

define

Πpinch = 1 − Vpair
2volm . (77)

A positive Πpinch would represent a paired state requiring less effective Aether spatial volume
than two isolated states. The candidate observable correlations include coherence length, London
penetration depth, condensate density, critical field, and lattice strain. A proton analogue may exist
in nuclear pairing environments. These are prospective tests, not inputs to the temporal–charge
factorization.

19 Consistency and Falsification Audit

A structural factorization is useful only if it exposes ways to fail. Table 3 separates the major closure
tests.

The strongest inherited closures are the four-channel state structure, 4π2 one-state measure, 16π2

total state-space geometry, Au = 16π2kC , e2 = 8παeemax
2, and rson = Fq

2. The principal new
theorem of this paper is that these inherited results admit the single non-overcounted factorization
of Equation (38). The principal remaining constitutive problem is Equation (64).

20 Discussion

The temporal–charge factorization changes the meaning of several familiar numerical factors without
changing their inherited values.

First, the number four is not an arbitrary inventory of historical particle labels. It is the product of
two binary realization choices: electrostatic sphere polarity and temporal-torque handedness. These
channels belong to the Aether geometry even when no LC occupies them.

Second, the 8π factor is not the full Aether angular geometry. It is the complete electrostatic-reference
to magnetic-realization geometry,

8π = 2E2LR(2πlox), (78)

which is simultaneously the inverse of the half-spin spherical localization (1/2)(1/4π).

Third, the complete 16π2 geometry is obtained only when the orthogonal forward–backward temporal
closure is included,

16π2 = (2πF B)(8πE↔M ). (79)

The electrostatic temporal role remains static rather than contributing another cyclic 2π integration.
The left/right temporal-torque role is contemporaneously branched rather than sequential: both
routes are available within one quantum moment although only one is occupied. This preserves the
three-temporal-role ontology and the independently derived five-dimensional continuous resonance
rank.
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Table 3: Internal consistency and falsification conditions.
Test Required result Failure condition

Four-channel closure 2E2LR = 4 Any additional independent
primitive forward channel or loss of
one listed channel

One-state angular clo-
sure

(2πF B)(2πlox) = 4π2 Independent one-state geometry
yields a different unsigned measure

Full angular closure 4(4π2) = 16π2 Factorization requires an extra 2π
or omits an inherited state

Charge geometry ΩE↔M = 8π The 2π loxodromic phase entering
state capacity is not the phase
relevant to charge localization

Half-spin normalization (1/2)(1/4π) = 1/8π Half-spin magnetic localization
requires a different geometrical
normalization

Five-dimensional reso-
nance rank

dim HA = 5 Later exact Aether geometry
changes the nonconstant resonance
rank

Forward realization
rank

dim HF = 4 The four q × h states are not
independent realization channels

Measure equivalence Ξ5
F = α4

a A deeper dynamical map selects a
conserved measure other than
multiplicative determinant scale

Resonance exponent ΞR = Ξ2
F QMU resonance ceases to be Fq

2

or the realized quantity is not
resonance-like
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Fourth, the 4/5 ratio is a relation between representation capacities. It is not a claim that an
occupied particle removes one of five Aether dimensions. The Aether remains complete; forward-
time half-spin matter has four possible channels through which that complete substrate becomes
materially realized.

Fifth, the 8/5 exponent acquires a cleaner interpretation. The four is supplied by the complete
forward realization representation, the five by the full resonance rank, and the factor of two by
the QMU definition of resonance as frequency squared. No speculative doubling of the loxodromic
inventory is needed.

This separation also preserves dormant Aether structure. Unused electrostatic and torque sectors
remain available to later interactions. That provides a natural place for superconducting or nuclear
pairing mechanisms to reorganize Aether geometry without requiring the unoccupied sectors to be
recreated.

21 Conclusions

The Aether-unit geometry admits a unified temporal–charge factorization consistent with the
independently established QMU and chronogeometric ledgers. The static one-spin electrostatic
reference supplies two sphere polarities, while the left/right temporal-torque degree supplies two
simultaneously available handed routes. Their product gives the four primitive forward-time
loxodromic realization channels,

LF = Z(E)
2 × Z(LR)

2 = {L−, L+, R−, R+}. (80)

Resolving those four half-spin channels through one completed loxodromic phase gives

ΩE↔M = 4(2π) = 8π, (81)

which reproduces the geometry in
e2 = 8παeemax

2. (82)

The independent forward–backward temporal closure then completes the Aether state space,

ΩA = (2πF B)(8πE↔M ) = 16π2 = 4(4π2). (83)

The same 16π2 remains registered in the QMU identity

Au = 16π2kC . (84)

The continuous Aether space-resonance substrate retains rank five, whereas the complete forward-
time physical realization has four independent loxodromic channels. Thus

DF = 4
5 . (85)

Under multiplicative realization-measure equivalence,

ΞF = α4/5
a . (86)
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Because
rson = Fq

2, (87)

its resonance consequence is
ΞR = α8/5

a . (88)

The 8/5 exponent is therefore interpreted as the resonance square of the 4/5 forward physical
realization rather than as evidence for eight primitive material paths.

The present paper stops before assigning this realization law to cosmological expansion. The next
cosmology paper can use the temporal–charge result as an independently developed foundation and
test whether the realized QMU space resonance

dtrdeff = dtrd α8/5
a (89)

provides the correct space-first closure for the observed large-scale dynamics.

A Compact Derivation Ledger

Table 4: Compact temporal–charge derivation ledger.
Relation Interpretation

ΩE = 4π one-spin spherical electrostatic reference
Z(E)

2 × Z(LR)
2 two sphere polarities crossed with two torque handednesses

NF = 4 four primitive forward loxodromic realization channels
Ωlox = 2π completed unsigned loxodromic realization phase
ΩE↔M = 4(2π) = 8π full electrostatic-to-magnetic realization geometry
e2 = αΩE↔M eemax

2 charge-sector closure
ΩF B = 2π complete unsigned forward–backward temporal phase
ΩA = ΩF BΩE↔M = 16π2 full Aether angular state-space geometry
Au = ΩAkC QMU Aether/Coulomb registration
dim HA = 5 full nonconstant Aether resonance rank
dim HF = 4 complete forward material realization rank
DF = 4/5 forward physical realization ratio
Ξ5

F = α4
a conditional multiplicative realization-measure equivalence

ΞF = α
4/5
a equivalent five-dimensional realization scale

rson = Fq
2 QMU space resonance

ΞR = Ξ2
F = α

8/5
a resonance realization

dtrd = λC
3Fq

2 volumetric domain resonance
dtrdeff = dtrdα

8/5
a effective realized domain resonance

B Scope of the Static Temporal Reference

The phrase static temporal-reference degree is used in this paper for electrostatic polarity. It does
not alter the independently established five-dimensional nonconstant chronogeometric rank by
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introducing a third continuous 2π phase coordinate. The electrostatic structure instead supplies a
binary one-spin reference fiber q ∈ Z(E)

2 . The other temporal roles are not interchangeable: TF B is
a closed forward–backward cycle, whereas TLR provides simultaneously available left/right torque
routes during the same quantum moment. This distinction is required for exact recovery of both
the 16π2 Aether geometry and the 8π charge geometry without an extra factor of 2π.
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