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1 INTRODUCTION 1

Abstract

The Aether Physics Model (APM) assigns a native gravitational stress scale to Gforce, with
the exact Quantum Measurement Unit (QMU) identity Gforce = maλCFq

2. This paper develops
the cosmological consequence of that identity without introducing an action unit as a native QMU
quantity. The Aether pressure closes as presA = maFq

2/λC = Gforce/λC
2, while the conventional

Einstein cosmological term provides the external bridge uDE = GforceΛ/(8π). The closure
amplitude is rebuilt from the four-to-five realization law: Closure-Measure Conservation gives
ΞF = α

4/5
a , and the QMU identity rson = Fq

2 gives the resonance realization ΞR = Ξ2
F = α

8/5
a .

The former eight-directed-arc interpretation of the exponent is therefore superseded.
A second result derives the isotropic normalization from Aether-unit charge geometry. The

complete Aether closure has the dual geometric factorizations (4π)(4π) = 16π2 in the electrostatic
product representation and 4(4π2) = 16π2 in the magnetic-temporal representation. Their
equality is treated as dual closure capacity; an inverse interpretation is reserved for the projection
relation in which one-spin spherical electrostatic charge and half-spin steradian magnetic charge
realize complementary boundary descriptions. Removing the completed forward–backward
temporal cycle, ΩF B = 2π, exposes the electrostatic–magnetic boundary measure ΩE↔M =
16π2/(2π) = 8π. Conditional on the Boundary-to-Spatial Trace Principle—that the complete
exposed boundary measure is preserved as the trace of a linear isotropic three-dimensional
response tensor—rotational invariance uniquely gives ΓH = ΩE↔M /3 = 8π/3. A separate Spatial
Resonance Response Law is then required to connect the realized squared-frequency scale to
macroscopic expansion. Under those stated constitutive premises, the resulting expansion law is

H2 = 8π

3 Fq
2α8/5

a , H = Fqα4/5
a

√︃
8π

3 .

The paper then reconnects this closure result to Gforce-supported Aether pressure, the Einstein
cosmological bridge, and the earlier Casimir–nuclear chronovibration inventory. The new deriva-
tion separates established QMU identities, mathematical consequences, and the explicit physical
trace principle required to map boundary closure into isotropic spatial expansion.

Keywords: Aether Physics Model; Quantum Measurement Units; QMU; Gforce; Aether pressure;
dark energy; cosmological constant; closure; chronovibration; Einstein equation; relative entropy

1 Introduction

The APM has long associated Gforcewith the source-side structure of gravitation and cosmology.
In QMU its exact identity is

Gforce = maλCFq
2, (1)

where ma is the maximum Aether mass capacity, λC is the quantum length, and Fq is the invariant
quantum frequency. Earlier QMU work mapped the same quantity to the conventional combination
c4/G, while separate cosmological work developed Casimir–nuclear chronovibration and later a
density-weighted closure derivation of cosmic scaling (5; 3; 7). The temporal–charge factorization
and four-to-five closure-measure construction now supply a revised foundation for the fractional
realization law (8; 6).

The purpose of the present paper is to place those results in one dimensional ledger. The central
question is not whether an SI vacuum-energy formula can be rewritten with QMU symbols. It
is whether QMU already contains (i) a native Aether pressure, (ii) a dimensionless cosmological
realization of that pressure, and (iii) a geometric or microscopic law that fixes the realization without
fitting the observed cosmological constant.
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The result is a compact native-QMU chain:

presA = Gforce
λC

2 , Ωcl = α8/5
a . (2)

The identifications of Ωcl with the Einstein dark-energy fraction and with the Casimir–nuclear
inventory are branch-dependent bridge statements and are kept conceptually separate from the
native QMU derivation.

2 QMU Authority Ledger

The derivation uses the following established QMU identities:

rson = Fq
2, (3)

masdA = ma

λC
3 , (4)

presA = maFq
2

λC
, (5)

Gforce = maλCFq
2, (6)

Au curl = Fq
2λC

2. (7)

No action unit is required. In particular, ℏ is not introduced as a QMU physical unit. Where con-
ventional semiclassical gravity invokes it through an entropy–area normalization, that normalization
remains an external bridge and is not used to define the QMU quantities derived below.

Equation (7) immediately gives

presA = Gforce
λC

2 . (8)

Thus Gforceis pressure multiplied by one quantum area. The same pressure can be written

presA = masdA Aucurl. (9)

This is a native QMU constitutive closure connecting Aether mass density, the Aether unit, and
curl to the Aether pressure scale.

3 Einstein Coupling as a Gforce Bridge

Using the SI bridge identity

Gforce = c4

G
, (10)

the Einstein coupling becomes
8πG

c4 = 8π

Gforce . (11)

The conventional field equation may therefore be displayed as

Gab + Λgab = 8π

GforceTab. (12)



5 CLOSURE GEOMETRY, DUAL CHARGE FACTORIZATION, AND THE RESIDUAL
FRACTION 3

Equation (12) is not taken as the ontology of APM gravity. In APM the Einstein effect is associated
with a space-density gradient. The conventional tensor equation is used here as a bridge that
identifies the stress-to-geometric-response conversion scale.

The cosmological term can be moved to the source side:

T
(Λ)
ab = −GforceΛ

8π
gab. (13)

Hence the corresponding positive vacuum energy-density magnitude is

uDE = GforceΛ
8π

, (14)

with the associated equation-of-state pressure

pDE = −uDE. (15)

The latter is a bridge requirement for exact equivalence to a cosmological constant.

4 Cosmological Realization of Aether Pressure

Paper IV of the Aether Metric Coordinates program distinguishes an invariant QMU reference from
its collective realization. Applying that bookkeeping principle to cosmology, define

ξDE ≡ uDE
presA

. (16)

Using Eqs. (8) and (14), Gforcecancels:

ξDE = ΛλC
2

8π
. (17)

This equation exposes the cosmological-constant problem in a QMU-native way. The dimen-
sional scale is already supplied by the full Aether pressure. What remains to be explained is the
dimensionless fraction of that pressure that is cosmologically realized.

The physical hierarchy is therefore

Gforce −→ presA = Gforce
λC

2 −→ uDE = ξDEpresA. (18)

The hypothesis that Gforceis the source of dark energy is thereby sharpened: dark energy is not
identified with the entire Gforcescale, but with a residual realization of the Aether pressure supported
by Gforce.

5 Closure Geometry, Dual Charge Factorization, and the Residual
Fraction
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5.1 Four-to-five realization transfer

The earlier cosmological construction associated the exponent 8/5 with eight directed loxodromic
arcs divided by five closure constraints (7). That interpretation is superseded here. The companion
closure-measure analysis establishes a rank-four forward realization and a rank-five nonconstant
Aether resonance representation (6). For isotropic scalar realizations,

RF = αaI4, RA = ΞF I5. (19)

The extensive logarithmic realization measure is

D(R) = − ln det R. (20)

Closure-Measure Conservation therefore gives

−4 ln αa = −5 ln ΞF , (21)

so that
ΞF = α4/5

a , Ξ5
F = α4

a . (22)

The physical conservation statement is an explicit principle; the logarithmic determinant form is
the mathematical consequence of the stated multiplicative, additive, reciprocal, continuous, and
basis-invariant realization calculus.

Because the QMU resonance unit is rson = Fq
2, a frequency realization squares in the resonance

sector:
ΞR = Ξ2

F = α8/5
a . (23)

We define the cosmological closure residual by

Ωcl ≡ ΞR = α8/5
a . (24)

Thus 4/5 is the representation-transfer exponent and 8/5 is its resonance-square consequence.
Neither exponent is obtained by counting eight simultaneously occupied particle states.

5.2 Electrostatic and magnetic factorizations of the Aether closure

The temporal–charge construction distinguishes static one-spin spherical electrostatic reference
from half-spin steradian magnetic realization (8; 4). For the unoccupied Aether unit, let the two
complementary electrostatic sectors form the product manifold

EA = S2
− × S2

+. (25)

The mathematically precise sense in which the two spherical factors are orthogonal is the standard
product-metric structure

TEA = TS2
− ⊕ TS2

+, gE = g− ⊕ g+, (26)

so tangent vectors belonging to opposite factors have zero cross inner product. With the product
measure

dµE = dΩ− dΩ+, (27)
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the total electrostatic closure measure is

Ω(E)
A = (4π)−(4π)+ = 16π2. (28)

This is a product-space statement, not the additive measure of two separately realized material
particles.

The magnetic-temporal representation is naturally written

⇕⊣ = Z(E)
2 × Z(LR)

2 × S1
F B × S1

lox, (29)

with counting measure on the two binary factors and ordinary phase measure on the two circles.
Hence

Ω(M)
A = (2)(2)(2π)(2π) = 4(4π2) = 16π2. (30)

Therefore
Ω(E)

A = Ω(M)
A ≡ ΩA = 16π2. (31)

The equality establishes dual factorizations of one invariant closure capacity. It does not establish a
homeomorphism or diffeomorphism between the full configuration spaces: S2 × S2 is a connected
four-dimensional manifold, whereas Z2 × Z2 × T 2 is a disjoint union of four two-dimensional tori.
Thus strict inverse-space equivalence is excluded at the configuration-manifold level by the present
representation choices.

The inverse statement can, however, be made exact at the charge-projection ledger level. Define the
geometric spherical/half-spin-steradian factor

gq ≡ 8π = 2(4π), (32)

which is reciprocal to the magnetic projection factor (1/2)(1/4π) = 1/(8π). On the two-component
electrostatic–magnetic projection vector, define

Jg ≡
(︄

0 gq

g−1
q 0

)︄
. (33)

Direct multiplication gives
J2

g = I2, J−1
g = Jg. (34)

Hence spherical projection and half-spin steradian projection are reciprocal branches of an involution
in this two-sector ledger.

For a physical realization parameter αx, define

D(αx) = diag(αx, α−1
x ), (35)

and the realized charge-duality operator

Jαx ≡ D(αx)Jg =
(︄

0 8παx

(8παx)−1 0

)︄
. (36)

Because JgD(αx)Jg = D(αx)−1,
J2

αx
= I2, J−1

αx
= Jαx . (37)
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If
qx =

(︄
e2

exmax
2

)︄
, αx = e2

8πexmax2 , (38)

then
Jαxqx = qx. (39)

Thus the QMU charge relation is the fixed-point condition of an explicit involutive transformation.
For ordinary magnetic-charge conversion exmax

2 = eemax
2 and αx = α; for the Aether charge-

capacity relation exmax
2 = ea

2 and αx = αa. This is the precise algebraic sense in which the
spherical electrostatic and steradian magnetic projections may be called inverse. The statement
applies to projection coordinates, not to the topology of EA and ⇕⊣.

The distinction between Aether and material realization remains essential. Within the unoccupied
Aether unit the complementary electrostatic sectors are multiplicative factors, Eq. (28). When
separately realized material spherical sectors are counted, their measures are additive; two such
realized spheres carry 2(4π) = 8π. These are different operations and are not interchanged below.

5.3 Exposed electrostatic–magnetic boundary measure

The completed forward–backward temporal circulation is the explicit S1
F B factor in Eq. (29), with

phase measure
ΩF B = 2π. (40)

Because the magnetic representation is a direct product, the exposed boundary space obtained after
completing and factoring out this temporal cycle is

BA ≡ ⇕⊣/S1
F B

∼= Z(E)
2 × Z(LR)

2 × S1
lox. (41)

Its product measure is therefore

ΩE↔M = µ(BA) = (2)(2)(2π) = Ω(M)
A

ΩF B
= 8π. (42)

The quotient is performed in the magnetic factorization, where S1
F B is an explicit independent

factor. Equality of the complete closure measures, Eq. (31), then permits the same 8π boundary
capacity to be associated with the dual electrostatic description. This avoids the category error
of literally dividing the electrostatic product manifold by a temporal circle that is not one of its
displayed factors.

This 8π is not obtained by counting forward and backward time as two positive expansion contribu-
tions. It is the boundary realization measure left after the completed temporal cycle is factored from
the magnetic-temporal closure. The same factor appears in the QMU charge relation e2 = 8παeemax

2,
providing a cross-ledger consistency check (8; 4).

5.4 Boundary-to-Spatial Trace Principle

Let Symiso(3) denote the one-dimensional space of isotropic symmetric operators on the three
exposed spatial dimensions. Define the boundary-to-spatial map

PB→S : R → Symiso(3), PB→S(Ω) = Ω
3 I3. (43)
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On its isotropic image the inverse is the trace,

P−1
B→S(C) = tr C. (44)

This map is the unique linear rotationally invariant assignment whose output trace equals its scalar
input. The physical use of that mathematical map is stated explicitly.

Definition 5.1 (Boundary-to-Spatial Trace Principle). When a complete Aether closure is exposed
through the electrostatic–magnetic realization boundary, the total boundary measure is preserved
as the trace of the isotropic three-dimensional spatial response:

C = PB→S(ΩE↔M ), tr C = ΩE↔M . (45)

Using Eq. (42),

Cij = ΓHδij = 8π

3 δij , (46)

so that
ΓH = 8π

3 . (47)

The factor 1/3 is thus fixed by rotational isotropy and trace preservation; the factor 8π is inherited
independently from the exposed charge boundary. This replaces the older provisional argument
2(4π/3), which counted the two temporal orientations as an extra positive multiplicity.

5.5 Spatial Resonance Response Law and cosmological rate

Dimensional analysis alone does not determine how Ωcl drives expansion. The required constitutive
step is therefore made explicit rather than hidden inside the rate formula. Define the spatial
resonance-response tensor

Rij ≡ Fq
2Ωcl Cij . (48)

For a unit spatial direction ni, define the realized squared expansion rate by

H2
cl(n) ≡ niRijnj . (49)

Equation (49) is the Spatial Resonance Response Law. It is a physical constitutive principle: the
dimensionless closure-resonance realization multiplies the invariant QMU squared-frequency scale
and is projected through the boundary-derived spatial response operator.

Because C is isotropic, Hcl(n) is direction independent. Using Eqs. (46) and (24),

H2
cl = ΓHFq

2Ωcl = 8π

3 Fq
2α8/5

a . (50)

On the positive expansion branch,

Hcl = Fqα4/5
a

√︃
8π

3 . (51)

The square root is not an independent root-mean-square postulate: it follows because H is a rate
while the realized QMU resonance is a squared-frequency quantity.
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If Hcl is the expansion rate of the pure cosmological-constant sector, the bridge relation

H2
Λ = Λc2

3 (52)

and c = λCFq give
ΛλC

2 = 8πΩcl. (53)

Combining with Eq. (17),

ξDE = uDE
presA

= ΛλC
2

8π
= Ωcl = α8/5

a . (54)

The native QMU dark-energy stress then becomes

uDE = presAα8/5
a = Gforce

λC
2 α8/5

a . (55)

This bridge remains conditional on identifying Hcl with the pure Λ sector; the next section retains
the total-expansion alternative.

6 Total-Expansion Versus Pure-Λ Interpretation

A necessary interpretive gate must be stated explicitly. If Eq. (51) predicts the total present Hubble
rate rather than the isolated dark-energy contribution, then the bridge equation is

H2
Λ = ΩΛH2, (56)

and therefore
ξDE = ΩΛΩcl = ΩΛα8/5

a . (57)

Thus two hypotheses must not be conflated:

HΛ : Hcl = HΛ, ξDE = α8/5
a , (58)

Htot : Hcl = H, ξDE = ΩΛα8/5
a . (59)

The QMU closure derivation should ultimately specify which physical expansion rate it represents.
Until that ontology is fixed, Eq. (54) is conditional on HΛ, while Eq. (57) is the corresponding
total-expansion alternative.

7 Reconciliation with Casimir–Nuclear Chronovibration

The earlier Casimir–nuclear cosmology proposed

Λ = 2πκFq
2

Gforce S, (60)

with
S = π

360 ξB
ˆ︁ΣB

meˆ︁a3 + 4χηnucρ∗λC
2. (61)
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Here κ is the phase alignment between the two total source channels, ξB is boundary coherence, χ
is the retained Aether fraction, ηnuc is nuclear conversion efficiency, and ρ∗ is the relevant nuclear
mass inventory (3).

Define the dimensionless microscopic participation inventory

ICN ≡ λCS
4ma

. (62)

The reconciliation is branch dependent. Under HΛ, equating Eq. (60) with Eq. (53) and using
Eq. (1) gives

κICN = Ωcl = α8/5
a . (63)

Under Htot, the same microscopic model sources the isolated Λ sector, so Eq. (57) instead gives

κICN = ΩΛΩcl = ΩΛα8/5
a . (64)

The newer closure theory therefore does not require the identification κ = α
8/5
a . Rather, it predicts

the branch-appropriate product of coherence and microscopic participation.

Expanding Eq. (62) gives
ICN = IC + IN , (65)

where

IC = π

1440 ξB
me

ma

λC
ˆ︁ΣBˆ︁a3 (66)

and

IN = χηnuc
ρ∗λC

3

ma
. (67)

Both terms are dimensionless. The microscopic model thus becomes an attempted physical realization
of the residual fraction already fixed geometrically by closure.

8 Audit Status of the Cosmological Chain

The derivation contains several logically distinct layers. The following status ledger prevents
mathematical identities from being conflated with physical constitutive principles.
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Statement Status Reason

Ω(E)
A = 16π2 Exact given

model
Product measure on S2

− × S2
+.

Ω(M)
A = 16π2 Exact given

model
Counting measure on two binary sectors
times two 2π phase measures.

Ω(E)
A = Ω(M)

A Established invari-
ant equality

Equality of total measures; not a manifold
isomorphism.

J2
αx

= I2 Mathematical the-
orem

Direct consequence of reciprocal spher-
ical/steradian scaling and the charge-
realization factor.

ΩE↔M = 8π Exact given fac-
torization

Quotient of ⇕⊣ by the explicit S1
F B factor.

ΓH = 8π/3 Conditional theo-
rem

Follows uniquely from isotropy plus the
Boundary-to-Spatial Trace Principle.

ΞF = α
4/5
a Conditional theo-

rem
Requires isotropic rank-four/rank-five re-
alizations and Closure-Measure Conserva-
tion.

Ωcl = α
8/5
a Conditional theo-

rem
Adds the QMU resonance-square realiza-
tion.

H2
cl = ΓHFq

2Ωcl Constitutive prin-
ciple

Spatial Resonance Response Law; not fixed
by dimensional analysis alone.

ξDE = Ωcl Branch-
dependent bridge

Holds only under HΛ; total-expansion in-
terpretation gives ξDE = ΩΛΩcl.

9 Predictive and Falsification Gates

Equation (63) converts several formerly inferential quantities into testable consistency conditions.
Since the older model defines

0 < κ ≤ 1, (68)

compatibility requires the branch-specific inventory bound

ICN ≥

⎧⎨⎩α
8/5
a , HΛ,

ΩΛα
8/5
a , Htot.

(69)

Otherwise the corresponding branch would require κ > 1 and fail its own coherence domain.

Conversely,

κpred = 1
ICN

⎧⎨⎩α
8/5
a , HΛ,

ΩΛα
8/5
a , Htot

(70)

provides a prediction of the required macroscopic coherence once ICN is measured or independently
constrained. The observed Λ is not needed to infer κ once the expansion-sector branch and its
independently determined ΩΛ, where applicable, are specified.

The principal gates are therefore:
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1. Dimensional closure: Eqs. (8), (17), and (62) must remain dimensionally exact in QMU.
2. Expansion-sector gate: determine whether Hcl represents HΛ or total H.
3. Inventory gate: independently estimate IC and IN .
4. Coherence gate: test whether the inferred κpred lies in (0, 1] and agrees with independent

coherence constraints.
5. Equation-of-state gate: exact equivalence to Λ requires the realized Aether stress to satisfy

pDE = −uDE.

10 Local Einstein Effect and Background Aether Stress

The cosmological result should not be confused with the local Einstein effect. APM treats the latter
as a space-density gradient. A useful decomposition is therefore

ρA(x, t) = ρA0(t) + δρA(x, t), (71)

where the homogeneous component has
∇ρA0 = 0 (72)

but may support nonzero background stress, while local matter produces

∇δρA ̸= 0. (73)

The proposed division is

background Aether realization −→ uDE, Λ,

local Aether density gradient −→ Einstein trajectory deflection.
(74)

Both sectors involve the same Gforcestress scale but need not share the same constitutive realization
law.

Equation (9) suggests a direct local program. If Aucurl remains at its invariant reference value, then

∇presA = Aucurl ∇masdA. (75)

A local Einstein-effect paper can therefore test whether the measured or derived space-density
gradient closes through the pressure gradient without altering the invariant QMU units.

11 Connection to Relative-Entropy Derivations of Einstein Gravity

Dorau and Much derive the semiclassical Einstein equations by relating the relative entropy between
a vacuum state and coherent scalar-field excitations on a bifurcate Killing horizon to energy flux,
then relating that flux to an area variation and Raychaudhuri focusing (1). Their derivation
determines the local curvature response while a cosmological constant enters as an integration term
after imposing the conservation structure.

The correspondence relevant to APM is structural rather than an identification of QMU with
quantum-information entropy. In the conventional derivation,

local excitation −→ energy flux −→ area focusing −→ Rab. (76)
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In APM the candidate local chain is

matter/curl organization −→ Aether deformation −→ ∇ρA −→ Einstein effect. (77)

The present paper addresses the complementary background term. Where the relative-entropy
derivation leaves Λ as an integration contribution, the QMU closure program proposes

Λ = 8π

λC
2 Ωcl = 8π

λC
2 α8/5

a (78)

under hypothesis HΛ. Thus local curvature and cosmological background stress can be investigated
separately rather than forcing one mechanism to perform both roles.

No ℏ is required in this QMU closure. The conventional entropy–area normalization used by Dorau
and Much remains part of the SI/mainstream bridge and is not promoted to a QMU physical unit.

12 Numerical Audit: No-Retuning Test

The numerical audit is executed here rather than deferred. Native QMU quantities are evaluated
first; SI quantities are used only as bridge anchors. The QMU inputs are

λC = 2.42631023538 × 10−12 m, (79)
Fq = 1.23558996549 × 1020 s−1, (80)
αa = 2.0345684859 × 10−48. (81)

The value of αa is inherited from the QMU charge-capacity ledger, not from H0, Λ, or a dark-
energy density; Appendix A records that provenance. For the SI bridge, the 2022 CODATA
values c = 299792458 m s−1 and G = 6.67430(15) × 10−11 m3 kg−1 s−2 are used (9). For one
explicit observational comparison, the Planck 2018 base-ΛCDM values H0 = 67.4 km s−1 Mpc−1

and ΩΛ = 0.6866 are used (2).

The resulting no-retuning audit is

Quantity Definition Value

Gforce c4/G (bridge) 1.21026 × 1044 N
presA Gforce/λC

2 2.05582 × 1067 J m−3

Ωcl α
8/5
a 4.93805 × 10−77

u
(cl)
DE presAΩcl 1.01517 × 10−9 J m−3

Λcl 8πΩcl/λC
2 2.10816 × 10−52 m−2

Hcl Eq. (51) 2.51311 × 10−18 s−1

77.5465 km s−1 Mpc−1

Λobs 3ΩΛH2
0 /c2 1.09346 × 10−52 m−2

ξ
(obs)
DE ΛobsλC

2/(8π) 2.56127 × 10−77

Define the dimensionless expansion-sector diagnostic

RΛ ≡ ξ
(obs)
DE
Ωcl

= ΛobsλC
2

8πα
8/5
a

. (82)
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For the stated Planck bridge,
RΛ = 0.51868. (83)

The two branches make distinct predictions:

HΛ : RΛ = 1, (84)
Htot : RΛ = ΩΛ. (85)

With ΩΛ = 0.6866, the total-expansion branch predicts

ΩΛΩcl = 3.39047 × 10−77, (86)

so that
ξ

(obs)
DE

ΩΛΩcl
= 0.75543. (87)

Thus neither branch is made exact by retuning αa, 8/5, or 8π/3. For this observational bridge the
pure-Λ branch overpredicts the realized fraction by a factor 1/RΛ ≃ 1.93, while the total-expansion
branch overpredicts it by a factor 1/0.75543 ≃ 1.32. The residual is therefore explicitly visible and
constitutes a quantitative target for the next dynamical closure analysis.

The predicted rate Hcl = 77.5465 km s−1 Mpc−1 also provides an expansion-sector diagnostic. It
lies above the Planck base-ΛCDM value used for the bridge and in the direction of higher late-time
local determinations of H0. That proximity does not select Htot and is not used as a fit; it instead
sharpens the requirement that the QMU dynamics determine which expansion sector Hcl represents
before comparison with any particular observational inference.

The older microscopic model supplies an independent branch-aware audit,

κICN
?=

⎧⎨⎩α
8/5
a , HΛ,

ΩΛα
8/5
a , Htot.

(88)

This test cannot yet be executed numerically from the present manuscript because ˆ︁ΣB, ˆ︁a, ξB, χ, ηnuc,
and the appropriate independently tabulated ρ∗ have not all been fixed by one common inventory
protocol. Equation (70) is therefore a prediction map, not yet a numerical test. The required next
step is to compute IC and IN from independent boundary and nuclear inventories and then test
whether 0 < κpred ≤ 1.

13 Discussion

The combined ledger separates scale, realization, and mechanism. The scale is

presA = Gforce
λC

2 . (89)

The geometric realization is
Ωcl = α8/5

a . (90)

The older microscopic realization is branch dependent:

κICN =
{︄

Ωcl, HΛ,

ΩΛΩcl, Htot.
(91)
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The conventional cosmological bridge is

ΛλC
2

8π
= Ωcl (92)

only for the pure-Λ interpretation.

This organization changes the dark-energy question. The Aether pressure itself is not required to be
anomalously small. Instead, the cosmological observable is a residual fraction of the native pressure.
The closure program supplies a candidate reason for the small fraction: nearly complete Aether
closure with a residual α

8/5
a .

The appearance of Gforcein both local Einstein coupling and cosmological vacuum stress is then
natural rather than incidental. In the bridge equation, 8π/Gforce converts stress-energy to curvature.
In the native Aether ledger, Gforce/λC

2 supplies the pressure scale from which the cosmological
residual is realized. These are reciprocal uses of the same stress scale in source-to-geometry and
geometry-to-source descriptions. This dimensional reciprocity is not, by itself, a proof that local
Einstein deflection and cosmological dark energy share one dynamical constitutive law; the local
gradient program and the homogeneous-background program remain independently falsifiable.

The most important unresolved issue is the physical meaning of Hcl. A parameter-free closure
prediction should state whether it is the total expansion rate or the dark-energy-sector rate. That
decision changes the direct identification of Ωcl with ξDE by a factor of ΩΛ. This is a conceptual
gate, not a tunable correction.

A second unresolved issue is the microscopic inventory. The closure derivation fixes the required
residual, but the Casimir–nuclear model still contains quantities that must be independently
measured or derived. Equation (70) turns that weakness into an experimental target.

A third unresolved issue is the native equation of state. Equation (15) is presently an Einstein-bridge
requirement, not an independently derived APM result. A complete Aether cosmology must derive
the realized ratio wA = p

(realized)
A /u

(realized)
A and recover wA = −1 if the residual is to be exactly

equivalent to a cosmological constant.

14 Conclusion

The QMU identities already contain a native Aether pressure:

presA = maFq
2

λC
= Gforce

λC
2 = masdAAucurl. (93)

The Einstein cosmological term, used as a bridge, identifies the realized vacuum stress fraction as

uDE
presA

= ΛλC
2

8π
. (94)

The independent closure cosmology supplies

Ωcl = α8/5
a . (95)
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Under the pure-Λ interpretation of the closure expansion mode, these combine to give

ΛλC
2

8π
= uDE

presA

= Ωcl = α8/5
a = κICN. (96)

Thus the proposed dark-energy mechanism is a cosmologically unclosed fraction of the native
Gforce-supported Aether pressure. Closure-Measure Conservation fixes the four-to-five realization
and resonance squaring fixes the residual fraction. Conditional on boundary-trace preservation
and isotropy, the Boundary-to-Spatial Trace Principle fixes the isotropic coefficient; the separate
Spatial Resonance Response Law remains the constitutive step that turns the realized QMU squared-
frequency scale into a macroscopic expansion rate. Casimir–nuclear chronovibration supplies a
candidate microscopic realization, and the conventional Einstein cosmological term supplies an
external geometric bridge. The construction uses no ℏ as a QMU physical quantity.

The immediate research program is now sharply defined. The central theoretical problem is to
derive the Spatial Resonance Response Law from native QMU dynamics rather than retain it as a
constitutive principle. That derivation should determine the expansion-sector interpretation of Hcl
and provide the proper setting for a native derivation of the Aether equation of state. In parallel, the
program must independently close ICN, test the predicted coherence domain, and derive the local
Aether space-density-gradient law that complements the homogeneous background result developed
here.

A Provenance and Cosmological Independence of αa

The closure calculation does not obtain αa from a Hubble or cosmological-constant datum. In the
QMU charge ledger,

αa = e2

8πea
2 , (97)

where the maximum Aether magnetic charge is

ea
2 = maλC

3Fq
2

Au
. (98)

The Aether maximum mass is independently defined by

ma = λC
3Fq

2

G
. (99)

Consequently the provenance chain is

{e2, Au, λC , Fq, G} −→ ma −→ ea
2 −→ αa. (100)

No H0, Λ, ΩΛ, or vacuum-energy datum occurs in this chain. The numerical value used by the
closure series,

αa = 2.0345684859 × 10−48, (101)

is therefore cosmologically independent in that specific sense (7). It is not independent of the
gravitational constant G: the QMU Aether-capacity construction contains G through ma. This
distinction prevents a cosmological match from being described as independent of all gravitational
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empirical input while also ruling out direct fitting to the late-time expansion observables tested in
Sec. 11.

The exponent 8/5 is no longer assigned to an eight-channel/five-constraint count. Its status is
instead conditional on the rank-four/rank-five isotropic realization, Closure-Measure Conservation,
and the resonance-square identity established in Sec. 5 and the companion closure-measure analysis.

B Bridge Identities

For clarity, the conventional quantities in this appendix are translation aids and are not additions
to the QMU basis. With

c = λCFq, (102)

and the QMU definition of ma, one obtains

Gforce = c4

G
. (103)

Consequently,
8πG

c4 = 8π

Gforce , (104)

and
uDE = GforceΛ

8π
. (105)

No conventional action constant is needed for these translations.

C Dimensionless Microscopic Inventory

Starting from Eq. (61),

ICN = λC

4ma

[︃
π

360ξB
ˆ︁ΣB

meˆ︁a3 + 4χηnucρ∗λC
2
]︃

(106)

= π

1440ξB
me

ma

λC
ˆ︁ΣBˆ︁a3 + χηnuc

ρ∗λC
3

ma
. (107)

Each term is dimensionless. This makes κICN eligible to represent the dimensionless closure fraction
without modifying any QMU base unit.
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