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Abstract
We derive Λ entirely in QMU, as the Aether stress arising from a coherent superposition of (i)

microscopic Casimir boundary ensembles and (ii) cumulative nuclear-to-Aether conversion. Both
channels couple through chronovibration phase coherence κ ∈ (0, 1]. The closed-form prediction

Λ = 2π κ

Gforce Fq
2

[ π

360 ξB Σ̂B
me

â3 + 4 χ ηnuc ρ∗ λC
2
]

is dimensionally self-contained and requires no translation to SI. We outline inference pipelines
for (κ, ξB , ρ∗) and describe experimental strategies to bound and modulate coherence.
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1 Introduction

Institutional attribution follows the QADI reference identity [1].
Chronovibration is the fundamental oscillation of the Aether substrate at the invariant quantum

rate Fq; all Aether units are phase-locked to this universal ticking [2]. Cosmological vacuum stress
is here interpreted as an Aether chronovibration surplus from two microscopic channels:

• Casimir boundary modes producing distributed-charge curvature [3, 4].

• Nuclear conversion producing cumulative Aetheric re-coherence [5].

Both contributions must pass through the ledger identity
Au curl = Fq

2 λC
2, (1)

which is the canonical QMU closure linking field stiffness and curvature [6]. Here, Au and kC are
stiffness constants of the electromagnetic Aether, while curl is the geometric curvature operator, and
Fq is the invariant chronovibration frequency whose coherence is expressed only through κ, not by
changes in Fq itself [2, 4–6].

Gravitational stiffness is given by
Gforce = λC Fq

2 ma, (2)
which measures how mass loading modulates chronovibrational deformation in the Aether [5, 6].
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2 Ledger Closure Preliminaries

Define the boundary scale factor and effective surface inventory:

â = a

λC
, Σ̂B = ΣB λC .

Nuclear mass inventory per comoving volume:

ρ∗ = M∗
Vcom

.

All quantities above are pure QMU units; no SI calibration enters [6]. We use the ledger substitutions

Au curl = Fq
2λC

2, Gforce = λC Fq
2 ma,

to map channel densities to Aether load [5, 6].

3 Stiffness Constants vs. Curvature Operators in the Ledger

The identity (1) relates distinct categories that must not be conflated:

1. Force/Stiffness constants set interaction scales:

kC (distributed electrostatic separation), Au (rotating magnetic flux circulation).

They do not encode curvature; they set the response scale [4, 6].

2. Curvature operator curl is the geometric vorticity/torsion in the Aether:

Curvature is carried by curl, not by Au.

This assignment is explicit in the ledger mapping [6].

3. Chronovibration phase structure has invariant frequency Fq = 1/Tq:

Fq is invariant; coherence is expressed by κ ∈ (0, 1].

Chronovibration invariance and phase-locking are established in [2].

4 Casimir Channel

For an ensemble of Casimir boundaries with coherence factor ξB ∈ (0, 1] and spacing a = â λC , the
mean ledger density contribution is

⟨ρ⟩C = π

1440 ξB Σ̂B
me Fq

2

â3 , (3)

as obtained in the QMU reformulation of Casimir geometry and distributed-charge curvature [3, 4].
Converting to an Aether load parameter through (1) gives

γC = 4Au

Fq
2 ⟨ρ⟩C = π

360 ξB Σ̂B Au
me
â3 , (4)

consistent with the ledger map of stiffness to curvature [6].
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5 Nuclear Channel

Let ηnuc ∈ (0, 1] denote conversion efficiency and χ ∈ (0, 1] the Aether retention fraction. The mean
ledger density from cumulative nuclear activity is

⟨ρ⟩N = χ ηnuc ρ∗ Fq
2λC

2, (5)

and using (1),
γN = 4Au

Fq
2 ⟨ρ⟩N = 4 Au χ ηnuc ρ∗ λC

2, (6)

both following from the Aether stress formulation and retention logic in [5].

6 Chronovibration Coherence and Λ

Here, κ represents the overall phase alignment between the total Casimir channel (with its internal
boundary coherence ξB) and the total nuclear channel. Identify Λ via the Aether stress response,

Λ = 2π κ

Gforce Fq
2

[
π

360 ξB Σ̂B
me
â3 + 4 χ ηnuc ρ∗ λC

2
]

, (7)

which provides the ledger-closed expression for the cosmological Aether stress, building on the
stiffness–curvature–chronovibration identities of [5, 6].

Bounds. Since 0 < κ, ξB, χ, ηnuc ≤ 1, (7) is strictly positive and monotone in each factor. Small
Λ arises naturally for κ ≪ 1 due to decoherence across large ensembles [2, 5].

7 Inference Pipelines

Given a measured Λ, define the composite block:

S ≡ π

360 ξB Σ̂B
me
â3 + 4 χ ηnuc ρ∗ λC

2 = Λ Gforce
2π κ Fq

2 . (8)

The algebraic inversion strategies below follow the ledger-first methodology of [6].

Solve-for-κ (boundary and nuclear priors known)

κ = Λ Gforce
2π Fq

2 S
. (9)

Solve-for-Σ̂B (coherence and nuclear priors known)

Σ̂B = 360
π

â3

me

[
Λ Gforce
2π κ Fq

2 − 4 χ ηnuc ρ∗ λC
2
]

1
ξB

. (10)
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Solve-for-ρ∗ (coherence and boundary priors known)

ρ∗ = 1
4 χ ηnuc λC

2

[
Λ Gforce
2π κ Fq

2 − π

360 ξB Σ̂B
me
â3

]
. (11)

8 Uncertainty and Sensitivity in QMU

Let p = (κ, ξB, Σ̂B, â, χ, ηnuc, ρ∗). Linearize (7):

δΛ =
∑

i

∂Λ
∂pi

δpi,
δΛ
Λ =

∑
i

si
δpi

pi
(for multiplicative factors).

Representative derivatives:

∂Λ
∂κ

= Λ
κ

,
∂Λ
∂ξB

= 2π κ

Gforce Fq
2

(
π

360 Σ̂B
me
â3

)
,

∂Λ
∂Σ̂B

= 2π κ

Gforce Fq
2

(
π

360 ξB
me
â3

)
,

∂Λ
∂â

= − 2π κ

Gforce Fq
2

(
π

120 ξB Σ̂B me â−4
)

,
∂Λ
∂ρ∗

= 2π κ

Gforce Fq
2

(
4 χ ηnuc λC

2
)

.

9 Boundary and Inventory Estimators

Boundary ensemble. A practical estimator for Σ̂B using an array of N cells of projected area
Ai and effective participation factor βi ∈ (0, 1]:

Σ̂B ≈
N∑

i=1
βi

√
Ai. (12)

This keeps Σ̂B ledger-pure and directly measurable in QMU [3, 6].

Nuclear inventory. For a catalog of sources j with comoving volumes Vj and nuclear mass M∗,j ,

ρ∗ ≈
∑

j M∗,j∑
j Vj

. (13)

The inventory logic and its role in Aether stress follow [5].

10 Experimental Program

The prediction (7) is falsifiable because each factor (ξB, Σ̂B, â, χ, ηnuc, ρ∗, κ) corresponds to a physi-
cally tunable or observable degree of freedom in QMU [6]. We outline three experimental pathways
that isolate these factors with minimal cross-coupling.
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10.1 I. Casimir Boundary Metrology (Fix ξB, Σ̂B, â)

The Casimir channel predicts a geometric scaling

⟨ρ⟩C ∝ â−3,

as derived in the QMU boundary-curvature treatment [3]. Construct an array of parallel-plate or
coaxial boundary cells with graded separation

{ai}, âi = ai

λC
,

while holding surface topology constant to maintain fixed participation factors βi in

Σ̂B =
∑

i

βi

√
Ai.

Ledger extraction of ∆γC from the resonant response follows the impedance mapping in [6].

10.2 II. Chronovibration Resonator Coupling (Fix κ)

Construct a high-Q resonator engineered to maximize its sensitivity to Aether load:

γtot = γC + γN.

Coherence modulation is achieved by controlled ensemble alignment and de-alignment of the
boundary structure without altering ρ∗ or Σ̂B. Chronovibration invariance and coherence control
are discussed in [2].

Observable mapping. Frequency shift ∆f to ledger load via

∆γtot = 4Au

Fq
2 ∆⟨ρ⟩,

using the ledger response formalism [6].

10.3 III. Nuclear Conversion Inventory (Fix ρ∗ and ηnuc)

The nuclear channel contributes
⟨ρ⟩N = χ ηnuc ρ∗ Fq

2λC
2,

with retention and stress interpretation given in [5]. This may be probed by purely QMU inventory
methods as described in Sec. 9.

Summary of Experimental Logic

Each channel can be isolated and fit:

Casimir: {ξB, Σ̂B, â} −→ γC,

Nuclear: {χ, ηnuc, ρ∗} −→ γN,

Coherence: κ −→ Λ.

Together, these provide a closed and falsifiable ledger pathway from microscopic structure to
macroscopic cosmological curvature Λ [5, 6].

5



11 Predictive Benchmarks

Scaling with spacing. For fixed κ, ξB, Σ̂B, χ, ηnuc, ρ∗,

Λ(â) ∝ â−3 (Casimir-dominated regime),

in direct correspondence with the boundary-curvature scaling [3].

Coherence turn-on. Controlled increase of κ in a laboratory volume V yields a proportional
shift ∆Λ ∝ ∆κ with slope given by the bracket in (7), following the coherence–stress link [5].

12 Discussion

The ledger structure ensures that Casimir geometry and nuclear inventory enter Λ through the same
chronovibration bottleneck, with κ as the sole coherence control. The smallness of Λ is thus an
emergent property of large-scale decoherence rather than a finely tuned cancellation [2, 5]. Laboratory
devices that raise κ locally should yield reproducible, monotone ledger responses matching (7) [6].

Acknowledgments

The Quantum AetherDynamics Institute (QADI) is a private 501(c)(3) research institute developing
the Aether Physics Model (APM) and Quantum Measurement Units (QMU). Publications and data
are archived with DOIs in the AetherPhysics Zenodo community: zenodo.org/communities/aetherphysics.

Supplement A: Methods (Ledger–First)

This supplement records the minimal procedural framework needed to realize the three experimental
pathways in Sec. 10. All quantities are expressed in QMU and remain dimensionally closed under
the ledger identities:

Au curl = Fq
2λC

2, Gforce = λC Fq
2 ma,

as developed in [5, 6]. No translation to SI or mixed-unit instrumentation is required.

A.1 Boundary Array Fabrication and Calibration

The Casimir boundary arrays consist of N controlled-separation cells. Each cell has projected area
Ai and participation factor βi ∈ (0, 1], with

Σ̂B =
N∑

i=1
βi

√
Ai.

The boundary separation is written a = â λC so that the dimensionless spacing is directly observable
in QMU. The extraction of the â−3 law follows the ledger treatment in [3].
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A.2 Chronovibration Resonator Preparation

A resonance element with high phase stability detects changes in Aether load via frequency shifts,
with mapping

∆γtot = 4Au

Fq
2 ∆⟨ρ⟩,

as in the ledger response formalism [6]. Coherence control acts on phase geometry only [2].

A.3 Nuclear Inventory Estimation (QMU–Pure)

The nuclear channel contributes
⟨ρ⟩N = χ ηnuc ρ∗ Fq

2λC
2,

with stress interpretation in [5]. The inventory ρ∗ is obtained by comoving-volume weighting as in
Sec. 9.

A.4 Full Consistency Closure

The combined program achieves closure when

γC + γN
κ−→ Λ

matches Eq. (7) within propagated uncertainties [5, 6].
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