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Abstract

Gravitational-wave detections provide a direct observational probe of large-scale dynamical
structure. Within the Aether Physics Model (APM), such signals may be interpreted as projected
disturbances of Aether-unit closure geometry. This work establishes a synthesis between the APM
and the QRFT Gravitational Wave Analyzer, which processes GWOSC strain data Vallisneri
et al. [2015], Gravitational Wave Open Science Center [2026] through entropy filtering, phase
coherence metrics, autocorrelation, and harmonic mapping.

A formal translation dictionary is developed linking QRFT observables to Quantum Mea-
surement Units (QMU), including closure excitation, magnetic-charge flux linkage, torsional
phase alignment, and resonance density. The principal result is a ledger-consistent mapping from
detector strain to QMU magnetic-flux amplitude,

mflxh = meλC
2

eemax2
dh

dt
.

Worked examples using gravitational-wave strain data illustrate how the QRFT–APM pipeline
may be applied without modifying the underlying QMU ledger.

Subsequent off-source comparisons indicate that mean phase coherence and resonance-density
measures alone are weak discriminators in LIGO strain data. Therefore, this paper is presented as
a QMU translation and methodology framework rather than a completed observational validation.
The results motivate a follow-up analysis centered on gated inter-detector phase acceleration as
the primary transverse-rotational observable.

1 Introduction

Gravitational-wave observations provide a direct measurement of large-scale dynamical structure.
In the Aether Physics Model (APM), these signals are interpreted not as curvature of an abstract
spacetime manifold, but as propagating distortions of closure within a volumetric–chronovibrational
substrate.

The QRFT Gravitational Wave Analyzer introduces a signal-processing framework that extracts
coherent harmonic structure from detector strain data using entropy filtering, phase coherence
estimation, autocorrelation, and spherical mapping on a base-60 coordinate grid.

The purpose of this paper is to establish a rigorous correspondence between QRFT observables
and APM/QMU quantities. The goal is not to claim final observational validation, but to define a
reproducible translation framework from detector strain to Aether closure variables. In this role, the
paper provides the ledger-consistent foundation needed for subsequent statistical tests of rotational
and coherence observables.

2 APM Closure Framework

The APM is governed by closure identities that define the equilibrium of mass, charge, and
chronovibrational structure.

Gravitational Closure:
maλCFq

2

Gforce = 1
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Electromagnetic Closure:
e2

8παa ea
2 = 1

These relations define:

• volumetric closure (mass sector),
• torsional closure (charge sector),
• chronovibrational propagation (frequency sector).

A gravitational wave is therefore interpreted as a propagating perturbation in closure phase and
torsional alignment across Aether units.

3 QRFT Analyzer Methodology

The QRFT Analyzer processes gravitational-wave strain data through:

• Fourier decomposition (FFT),
• Shannon entropy and spectral entropy filtering,
• phase coherence estimation,
• autocorrelation-based resonance detection,
• spherical mapping onto a 60× 60 (3,600-sector) grid.

The principal QRFT observables are phase coherence and resonance density. In the present work,
these observables are reparameterized so that the original adjustable quantities are replaced by fixed
APM/QMU quantities.

Phase Coherence:
φcoh = 1

N

∑
|cos(∆φ1) cos(∆φ2)|pcl

where pcl is the closure participation exponent.

Resonance Density:
ρent = 8π

3 max(AutoCorr) ⟨w(t)⟩ .

Here w(t) is the chronovibrational weighting function derived from strain-rate dynamics. These
quantities are treated as observational measures of coherence, resonance, and closure participation.

Chronovibrational Weighting:

w(t) = exp
(
−|∆tchrono,h(t)|

τeff

)

The physical QRFT chronovibrational reference scale is

τQRFT = 10−25 s.
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For numerical morphology plots, the effective diagnostic scale is computed from the event data as

τeff = max[τQRFT, median (|∆tchrono,h(t)|)] .

This preserves the fixed physical reference scale while preventing the exponential weighting from
becoming numerically inactive when the observed delay distribution lies above or below the reference
scale.

Entanglement Density:
ρent = 8π

3 max(AutoCorr) ⟨w(t)⟩ .

4 QMU Interpretation of QRFT Parameters

4.1 pcl (Closure Participation Exponent)

The exponent pcl determines the nonlinear weighting of phase alignment in the coherence measure.

Within the APM framework, this exponent corresponds to the number of independent torsional
closure projections contributing to the observable coherence:

pcl = Ncl

For the present QRFT formulation, which multiplies two phase projections,

cos(∆φ1) cos(∆φ2),

the natural value is:

pcl = Nlox = 2

Thus, pcl represents the order of closure participation rather than an arbitrary fitting parameter.

4.2 Derivation of the Closure Participation Exponent

The QRFT phase-coherence statistic is defined by

φcoh = 1
N

∑
|cos(∆φ1) cos(∆φ2)|pcl .

The two phase differences ∆φ1 and ∆φ2 represent independent projected phase channels. In the
APM interpretation, each projected phase channel corresponds to a torsional closure condition
across magnetic-charge flux linkage.

For one torsional closure projection, the observable alignment factor is
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C1 = |cos(∆φ1)| .

For a second independent torsional closure projection, the corresponding alignment factor is

C2 = |cos(∆φ2)| .

Complete projected closure requires both conditions to be satisfied simultaneously. Therefore the
combined closure amplitude is

Ccl = C1C2 = |cos(∆φ1) cos(∆φ2)| .

However, the QRFT coherence statistic is intended to weight closure participation, not merely
phase amplitude. In APM/QMU terms, participation is quadratic in projected torsional alignment
because closure requires both orientation and return-path consistency.

Equivalently, a projected closure mode contains an outgoing torsional phase relation and a return
torsional phase relation. These form a double-closure pair:

∆φout and ∆φreturn.

Thus the closure measure is proportional to the square of the combined projected alignment
amplitude:

Wcl = C2
cl.

Substituting the combined phase factor gives

Wcl = |cos(∆φ1) cos(∆φ2)|2 .

Comparing this with the QRFT form,

|cos(∆φ1) cos(∆φ2)|pcl ,

we obtain

pcl = 2

for the lowest complete Aether closure mode.

Aether-Structure Interpretation.

The value pcl = 2 is not an empirical fitting exponent. It follows from the double requirement of
projected closure:

closure = torsional alignment× return-path consistency.
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In Aether-unit geometry this corresponds to the two-sided loxodromic structure of closure transport.
A single phase projection measures alignment, but a complete closure event requires the reciprocal
projection that returns the phase relation to the closed Aether-unit cycle.

Therefore,

pcl = Nlox = 2

where Nlox is the number of participating loxodromic closure branches in the lowest complete
projected mode.

4.3 δ (Isotropic Closure Factor)

To maintain dimensional and geometric consistency:

δ = 8π

3

This corresponds to the isotropic closure factor derived from Aether-unit geometry and appears as
the volumetric weighting factor in spherical closure.

4.4 ∆tchrono,h (Chronovibrational Decoherence Scale)

The QRFT exponential suppression term is interpreted as a function of chronovibrational delay:

w(t) = exp
(
−|∆tchrono,h(t)|

τeff

)
where

∆tchrono,h = 1
Fq

2
dh

dt
.

Using Fq = c/λC , this may also be written as

∆tchrono,h = λC
2

c2
dh

dt
.

The fixed physical reference scale is

τQRFT = 10−25 s,

while numerical morphology plots use

τeff = max[τQRFT, median (|∆tchrono,h(t)|)] .
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Thus, QRFT “decoherence” is identified with finite Aether response time rather than abstract
damping.

5 GW190521 Analysis in QMU

GW190521 provides a high-mass merger example suitable for illustrating the QRFT–APM translation
pipeline Abbott et al. [2020]. The analysis is used here as a worked example of the strain-to-QMU
mapping, not as a standalone validation of the closure model.

5.1 Strain Interpretation

Detector strain h(t) is dimensionless:

h(t) = ∆L

L

Within APM, this corresponds to fractional deformation of Aether-unit geometry.

5.2 Torsional Mapping

Magnetic flux linkage:

Φnm ∼ mflx

Torsional angle:

θnm ∼
mflx

eemax2

Figure 1: Cross-detector closure coherence φcoh(t) computed using the fixed closure participation
exponent pcl = 2 for GW190521 (left) and GW170817 (right). The coherence is derived through the
QMU chain h(t)→ dh/dt→ χh → mflxh, with mflxh = (meλC

2/eemax
2)(dh/dt). The chronovibra-

tional delay ∆tchrono,h = (1/Fq
2)(dh/dt) remains small relative to τQRFT, so w(t) ≈ 1 and coherence

is dominated by torsional phase alignment. GW190521 illustrates localized coherence structure,
while GW170817 illustrates a more distributed coherence pattern. These morphology plots are
diagnostic examples rather than validation of the closure model.
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6 Comparative Coherence Morphology

The reparameterized QRFT–APM pipeline was applied to both GW190521 and GW170817 using
the fixed closure exponent

pcl = 2.

The purpose of the comparison is not to re-fit parameters, but to determine whether distinct event
classes produce distinct coherence morphologies under the same closure rule.

6.1 GW190521: Localized Coherence Shock

GW190521 is a high-mass binary black-hole merger. In the QRFT–APM interpretation, such an
event produces a compact, high-rate deformation of Aether closure. The expected morphology is
therefore localized in time:

high mass→ short duration→ localized closure shock.

The observed cross-detector coherence appears as sparse, high-contrast bursts near the merger
window. This is consistent with a short-duration torsional excitation followed by rapid return-path
relaxation.

6.2 GW170817: Distributed Harmonic Resonance

GW170817 is a lower-mass binary neutron-star event with longer inspiral duration. In the QRFT–
APM interpretation, such an event produces weaker instantaneous closure deformation but longer-
duration torsional participation:

lower mass→ longer duration→ distributed closure resonance.

The observed cross-detector coherence appears as a dense, extended band of coherence activity over
the selected pre-merger interval. This is consistent with distributed closure excitation rather than a
single compact shock.

6.3 Morphology Summary

Table 1: Comparative QRFT–APM coherence morphology
Feature GW190521 GW170817
Event class High-mass black-hole merger Binary neutron-star merger
Expected closure response Localized closure shock Distributed harmonic resonance
Temporal morphology Short, sparse bursts Extended coherence band
Interpretation Rapid torsional rebound Sustained closure participation
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These examples illustrate how different event classes may produce different coherence morphologies
under the same fixed closure rule. However, morphology alone does not constitute validation of
the loxodromic closure model. Validation requires comparison against off-source windows and
application across multiple events using the same fixed-parameter pipeline.

6.4 Chronovibrational Delay Estimate

Using the strain-normalized closure excitation,

χh = 1
Fq

dh

dt
,

the chronovibrational delay is:

∆tchrono,h = χh

Fq
= 1

Fq
2

dh

dt
.

Using mflxh = mflx χh, this may also be written as:

∆tchrono,h = mflxh

mflx Fq
.

6.5 Interpretation

In the QRFT–APM interpretation, high-mass mergers are expected to produce larger strain-rate ex-
cursions and therefore larger projected values of χh and mflxh. The corresponding chronovibrational
delay,

∆tchrono,h = 1
Fq

2
dh

dt
,

is an internal closure-response proxy, not a detector arrival-time delay.

7 Reparameterization of the QRFT Pipeline in QMU

The QRFT analysis pipeline is reformulated so that all weighting and coherence measures are
expressed in Quantum Measurement Units (QMU) and Aether closure quantities. Free parameters
are eliminated and replaced by structurally derived quantities.

7.1 Deterministic Parameter Mapping

The QRFT parameters are replaced as follows:

pcl = 2 ∆tchrono,h = 1
Fq

2
dh

dt
δ = 8π

3
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The exponential weighting becomes:

w(t) = exp
(
−|∆tchrono,h(t)|

τeff

)

with

τeff = max
[
10−25 s, median (|∆tchrono,h(t)|)

]
.

The fixed value 10−25 s remains the physical QRFT reference scale. The median term is not a fitted
parameter; it is a data-derived diagnostic normalization used to keep the exponential weighting
active across different gravitational-wave event classes.

7.2 Pipeline Definition

Given detector strain h(t) sampled at rate fs, the QMU-consistent pipeline is:

Step 1: Preprocessing

• Bandpass filter: 30–500 Hz
• Windowing around event: ±0.5 s
• Normalize strain if required for numerical stability

Step 2: Time Derivative

Compute the strain rate:

dh

dt
≈ h(t + ∆t)− h(t−∆t)

2∆t

with ∆t = 1/fs.

Step 3: Chronovibrational Delay

∆tchrono,h(t) = 1
Fq

2
dh

dt

This produces a time-resolved closure-delay field.

Step 4: Exponential Weighting

Compute the effective analysis scale:

τeff = max[τQRFT, median (|∆tchrono,h(t)|)] ,

then compute
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w(t) = exp
(
−|∆tchrono,h(t)|

τeff

)
.

This suppresses contributions with large closure delay while preserving numerical sensitivity across
different event classes.

Step 5: Phase Extraction

Compute instantaneous phase φ(t) via analytic signal construction (e.g., Hilbert transform).

Form phase differences between detector pairs:

∆φij(t) = φi(t−∆tij)− φj(t)

where ∆tij are measured detector delays.

Step 6: Coherence Measure

φcoh(t) = |cos(∆φ1(t)) cos(∆φ2(t))|2

Step 7: Weighted Coherence

φQMU
coh (t) = w(t) φcoh(t)

Step 8: Aggregation

Compute event-level coherence:

φ̄coh = 1
N

∑
t

φQMU
coh (t)

and spatial clustering using QRFT spherical mapping.

7.3 Derived QMU Quantities

Using the previously established mapping:

mflxh = meλC
2

eemax2
dh

dt
,

the pipeline simultaneously produces:

• Magnetic-charge flux amplitude mflxh(t)
• Torsional angle proxy θh(t) ∼ 1

Fq

dh
dt

• Chronovibrational delay ∆tchrono,h(t)

Thus, a single computation yields both observational coherence and Aether-structure variables.
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7.4 Local Projection versus Cross-Detector Closure

A single-detector phase quantity,

Pi(t) = |cos φi(t)|2 wi(t),

is a local phase-projection proxy. It is useful for visualizing internal torsional oscillation in one
strain channel, but it is not by itself a closure-coherence measurement.

Closure coherence requires comparison between detector channels after arrival-time alignment. For
a detector pair (i, j),

∆φij(t) = φi(t−∆tij)− φj(t),

and the cross-detector closure measure is

Cij(t) = wij(t) |cos(∆φij(t))|2 .

For two independent projected phase channels, the full double-projection measure is

Ccl(t) = w(t) |cos(∆φ1(t)) cos(∆φ2(t))|2 .

Only cross-detector coherence is used for event validation. Single-detector projections are diagnostic
only.

7.5 Determinism and Reproducibility

The reparameterized pipeline has no fitted coherence exponent or empirical damping exponent:

• pcl fixed by closure geometry
• δ fixed by isotropic closure
• τQRFT fixed as the physical reference scale
• τeff computed from the observed delay distribution only for numerical diagnostic visibility

Therefore,

h(t) −→ φQMU
coh (t)

is a deterministic mapping.

7.6 Testable Consequence

Any gravitational-wave dataset processed through this pipeline should be evaluated using the same
fixed constants:

pcl = 2, δ = 8π

3 , τQRFT = 10−25 s.
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The coherence channel is supported only if event-window coherence exceeds off-source coherence in a
statistically stable manner across multiple events. If event-window coherence is not distinguishable
from off-source controls, then the coherence statistic should be interpreted as a structural projection
rather than a validated detection channel.

This distinction is important because interferometric strain data may couple more strongly to
transverse rotational dynamics than to scalar closure coherence.

7.7 Algorithmic Summary

Input:
strain time series h_i(t) for each detector i
sampling rate fs
detector delay estimates Delta_t_ij
fixed constants:

p_cl = 2
delta = 8*pi/3
tau_QRFT = 1e-25 s
F_q = c / lambda_C

For each detector i:

1. Bandpass filter h_i(t) over 30--500 Hz

2. Select event window:
t_event - T_before <= t <= t_event + T_after

3. Compute strain derivative:
dhdt_i(t) = [h_i(t+dt) - h_i(t-dt)] / (2*dt)
where dt = 1/fs

4. Compute chronovibrational delay:
Delta_t_chrono_i(t) = dhdt_i(t) / F_q^2

5. Compute effective diagnostic scale:
tau_eff_i =

max(
tau_QRFT,
median(abs(Delta_t_chrono_i(t)))

)

6. Compute QMU weighting:
w_i(t) =

exp[-abs(Delta_t_chrono_i(t)) / tau_eff_i]

7. Compute magnetic-flux proxy:
mflx_h_i(t) =
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(m_e * lambda_C^2 / e_emax^2) * dhdt_i(t)

8. Extract instantaneous phase:
phi_i(t) = phase(HilbertTransform[h_i(t)])

For each detector pair (i,j):

9. Apply detector-delay alignment using interpolation,
not circular sample rolling:

h_j_aligned(t) = interpolate[h_j(t + Delta_t_ij)]
phi_j_aligned(t) =

phase(HilbertTransform[h_j_aligned(t)])

10. Compute phase difference:
Delta_phi_ij(t) = phi_i(t) - phi_j_aligned(t)

11. Compute pair coherence:
C_ij(t) =

mean(w_i(t), w_j(t))
*
abs(cos(Delta_phi_ij(t)))^p_cl

For double-projection closure:

12. Choose two independent phase-difference channels:
Delta_phi_1(t), Delta_phi_2(t)

13. Compute closure coherence:
C_cl(t) =

w_QMU(t)
*
abs(

cos(Delta_phi_1(t)) *
cos(Delta_phi_2(t))

)^p_cl

14. Aggregate event coherence:
C_event = mean[C_cl(t)]

15. Compute autocorrelation peak:
A_peak = max(AutoCorrelation[C_cl(t)])

16. Compute entanglement-density proxy:
rho_ent =

delta * A_peak * mean(w_QMU(t))

17. Map C_cl(t) onto QRFT 60 x 60 spherical sectors
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Output:
C_ij(t)
C_cl(t)
C_event
rho_ent
mflx_h_i(t)
Delta_t_chrono_i(t)
tau_eff_i
QRFT sector-clustering map

Validation:
Compare event-window C_event against off-source windows.
Confirm increased coherence after detector-delay alignment.
Confirm clustering without changing p_cl or delta.
Report tau_eff as a diagnostic scale, not a fitted parameter.

8 Multi-Event Validation Framework

The value
pcl = 2

is treated as a fixed structural parameter derived from double-loxodromic Aether closure. It is not
re-fitted on an event-by-event basis.

Validation therefore requires applying the same coherence statistic to multiple gravitational-wave
events with different source classes, masses, durations, and signal morphologies.

8.1 Fixed-Parameter Test

For each event, the QRFT coherence statistic is evaluated as

φcoh = 1
N

∑
|cos(∆φ1) cos(∆φ2)|2 .

The prediction is that true gravitational-wave events should exhibit coherent clustering after
detector-delay alignment, while off-source noise windows should not.

8.2 Application to GW170817

GW170817 provides a useful contrast to GW190521 because it is a lower-mass, longer-duration
binary neutron-star event Abbott et al. [2017]. If the APM interpretation is correct, the same
closure exponent should still identify coherent phase structure, but the clustering profile should
differ from high-mass black-hole mergers.

For GW170817, the expected behavior is:

φaligned
coh > φunaligned

coh
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with coherence distributed over a longer time interval than in GW190521.

In APM terms, this corresponds to weaker instantaneous torsional excitation but longer-duration
closure participation.

8.3 Event-Class Prediction

High-mass black-hole mergers such as GW190521 are expected to produce compact, high-amplitude
coherence clusters:

high mass→ short duration→ strong localized closure excitation.

Lower-mass neutron-star mergers such as GW170817 are expected to produce extended, lower-
amplitude coherence structures:

lower mass→ longer duration→ distributed closure excitation.

Thus the validation is not merely whether coherence exists, but whether the morphology of coherence
clustering tracks the physical source class.

8.4 Validation Criteria

The fixed value pcl = 2 is supported if the following conditions hold across events:

1. Aligned detector pairs show increased phase coherence relative to unaligned data.
2. Coherence clusters appear near the event window and not equivalently in off-source windows.
3. The clustering morphology differs systematically by event class.
4. The same exponent pcl = 2 works without event-specific tuning.
5. The inferred chronovibrational delay remains many orders of magnitude below detector arrival

delays.

If these conditions hold for both high-mass events such as GW190521 and lower-mass events such as
GW170817, then pcl = 2 gains support as a structural closure exponent rather than a fitted QRFT
parameter.

9 Predictions and Falsification Criteria

The QRFT–APM framework predicts that a valid closure-coherence observable should satisfy the
following conditions:

1. Event-window coherence should exceed off-source coherence under the same fixed pipeline.
2. Detector-delay alignment should improve phase coherence relative to unaligned data.
3. Coherence morphology should differ systematically by event class without tuning pcl or δ.
4. The QMU strain-to-flux chain should remain numerically stable across events.
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Failure of the first three conditions does not falsify the QMU strain-to-flux mapping, but it does
indicate that mean coherence is not the dominant observable in LIGO strain data. In that case, the
appropriate follow-up is to test transverse-rotational quantities such as gated inter-detector phase
acceleration.

10 GW190521 Multi-Detector Analysis

The GW190521 event provides a high-mass merger case suitable for testing the QRFT–APM
synthesis. Strain data from the H1, L1, and V1 detectors were processed using a consistent pipeline:

• Sampling rate: 16384 Hz
• Event GPS: 1242442967.4
• Bandpass: 30–500 Hz
• Event window: ±0.5 s

The strain signal h(t) is dimensionless:
h(t) = ∆L

L

Within the APM framework, this represents a fractional deformation of Aether-unit geometry.

The peak strain amplitudes were:

max |h(t)|H1 = 2.22× 10−21

max |h(t)|L1 = 5.92× 10−22

max |h(t)|V1 = 3.11× 10−22

These values establish the relative detector response:

H1 > L1 > V1

consistent with antenna geometry and directional sensitivity.

11 Strain-to-Flux Mapping in QMU

Gravitational-wave strain is defined as a dimensionless fractional deformation:

h(t) = ∆L

L

Thus, its time derivative carries units of inverse time:

dh

dt
∼ s−1
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Within the APM/QMU framework, the fundamental frequency scale is given by:

Fq = c

λC

This defines the natural chronovibrational rate of the Aether substrate. A dimensionless closure-rate
amplitude is therefore obtained by normalizing the strain derivative:

χh = 1
Fq

dh

dt

The quantity χh represents the fractional chronovibrational excitation of the Aether unit induced
by the gravitational-wave signal.

To connect this excitation to magnetic-charge flux, we introduce the QMU unit of magnetic flux:

mflx = meλC
2Fq

eemax2

The strain-derived magnetic-flux amplitude is then defined as:

mflxh = mflx · χh

Substituting χh gives:

mflxh = meλC
2

eemax2
dh

dt

Result.

mflxh = meλC
2

eemax2
dh

dt

This expression provides a ledger-consistent mapping from detector strain to a QMU magnetic-flux
amplitude.

Derived Quantities.

The corresponding torsional angle proxy is:

θh ∼ χh = 1
Fq

dh

dt

and the associated chronovibrational delay is:

∆tchrono,h = θh

Fq
= 1

Fq
2

dh

dt
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Interpretation.

The mapping establishes a direct sequence:

h(t) → dh

dt
→ χh → mflxh

where:

• h(t) measures geometric deformation,
• dh

dt measures deformation rate,
• χh measures normalized closure excitation,
• mflxh measures the corresponding magnetic-charge flux amplitude.

This formulation replaces earlier area-based proxies and provides a QMU-consistent bridge between
gravitational-wave strain and Aether torsional dynamics.
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Figure 2: QMU diagnostic chain for GW190521 showing the mapping from detector strain to
Aether closure variables. The sequence h(t)→ dh/dt→ χh → mflxh → φcoh(t) is explicitly resolved,
where χh = 1

Fq

dh
dt and mflxh = meλC

2

eemax2
dh
dt . The chronovibrational delay ∆tchrono,h = 1

Fq
2

dh
dt produces

negligible suppression (w(t) ≈ 1), confirming that observed coherence is governed primarily by
torsional phase alignment rather than delay weighting. This figure demonstrates the deterministic
mapping from observational strain to magnetic-charge flux linkage and closure coherence.

12 Inverse Flux-to-Strain Mapping

The preceding section established the forward mapping from strain to QMU magnetic-flux amplitude.
We now construct the inverse mapping, demonstrating that the correspondence is bidirectional and
therefore suitable for predictive modeling.

mflxh = mflx · χh

with
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χh = 1
Fq

dh

dt

and

mflx = meλC
2Fq

eemax2 .

The inverse mapping begins by solving for the normalized closure excitation:

χh = mflxh

mflx .

Since

χh = 1
Fq

dh

dt
,

we obtain

dh

dt
= Fq

mflxh

mflx .

Substituting the QMU expression for mflx gives:

dh

dt
= Fq

(
mflxh

meλC
2Fq/eemax2

)

and therefore:

dh

dt
= eemax

2

meλC
2 mflxh

This is the inverse strain-rate prediction from QMU magnetic-flux amplitude.

Integrating over time gives the predicted strain waveform:

h(t) = h(t0) + eemax
2

meλC
2

∫ t

t0
mflxh(t′) dt′.

For a zero-mean gravitational-wave signal, the integration constant may be chosen such that

⟨h(t)⟩ = 0.

Thus the predictive waveform relation becomes:
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h(t) = eemax
2

meλC
2

∫
mflxh(t) dt

with the understanding that the mean baseline is removed after integration.

Harmonic Form.

If the magnetic-flux excitation is modeled as a sinusoidal closure mode,

mflxh(t) = mflx0 sin(ωt + ϕ),

then

h(t) = − eemax
2

meλC
2

mflx0
ω

cos(ωt + ϕ).

Equivalently, the strain amplitude is

h0 = eemax
2

meλC
2

mflx0
ω

or, using ω = 2πf ,

h0 = eemax
2

2πf meλC
2 mflx0.

Interpretation.

This inverse mapping shows that a time-varying magnetic-charge flux amplitude generates observable
strain through its rate-integrated torsional closure effect.

The full bidirectional bridge is therefore:

h(t)→ dh

dt
→ χh → mflxh

and

mflxh →
dh

dt
→ h(t).

In words, detector strain measures the integrated history of magnetic-charge flux excitation in the
Aether closure field.

Predictive Use.
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Given a proposed APM closure-mode function mflxh(t), the observable gravitational-wave strain is
predicted by:

hAPM(t) = eemax
2

meλC
2

∫
mflxh(t) dt.

This provides the required pathway for generating testable APM gravitational-wave templates.

13 Multi-Detector Time Delay Structure

Detector arrival delays were computed using normalized cross-correlation within the event window.

∆tH1−L1 = −1.038 ms
∆tH1−V1 = −0.916 ms
∆tL1−V1 = 5.249 ms

These delays correspond to geometric propagation across the Earth and define the classical arrival-
time structure.

Within the APM framework, these must be distinguished from internal phase evolution:

∆tdetector ̸= ∆tchrono

where ∆tchrono represents chronovibrational delay.

14 Phase Coherence and Alignment

Phase alignment between detector signals was evaluated using normalized cosine similarity. For the
GW190521 worked example, unaligned phase coherence values are approximately

φcoh ≈ 0.64,

while cross-correlation alignment gives

φaligned
coh ≈ 0.65 (H1-L1).

The modest increase indicates that detector signals share some phase structure once propagation
delay is removed. However, the small magnitude of the increase also shows that mean coherence is
not, by itself, a strong discriminator.

Within the QRFT–APM synthesis,

φcoh ←→ cos(θnm),

so the coherence statistic is best interpreted as a bounded projection of torsional alignment. It is
structurally meaningful, but statistical validation requires comparison against off-source windows.
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15 Chronovibrational Delay Proxy

Using the flux proxy, a first-order chronovibrational response scale is defined by

∆tchrono,h = mflxh

eemax2Fq
.

Equivalently, using

mflxh = meλC
2

eemax2
dh

dt
,

the same diagnostic scale is expressed as

∆tchrono,h = 1
Fq

2
dh

dt
.

This quantity is not a detector arrival delay. It is an internal QMU closure-response proxy
derived from strain-rate dynamics. It must therefore be distinguished from classical inter-detector
propagation delays:

∆tdetector ̸= ∆tchrono,h.

The small magnitude of ∆tchrono,h relative to detector timing delays indicates that the exponential
weighting term is generally inactive for LIGO strain data, so observed coherence is governed primarily
by phase alignment rather than delay suppression.

16 Subsequent Off-Source Statistical Check

After construction of the QRFT–APM translation pipeline, the coherence statistic was tested against
multiple off-source windows using the same fixed-parameter procedure. These checks indicate that
event-window mean coherence and resonance-density values are not consistently separated from
nearby off-source controls.

This result should not be interpreted as a failure of the QMU strain-to-flux mapping. Rather, it
indicates that the scalar coherence channel,

Cij(t) = wij(t) |cos(∆φij(t))|2 ,

is a weak discriminator in interferometric strain data.

The stronger candidate observable identified during follow-up testing is the gated inter-detector
phase acceleration,

ϕ̈ij(t) = d2

dt2 ∆ϕij(t),

and its QMU-normalized rotational invariant,

Rij = 1
Fq

4

〈
ϕ̈ 2

ij

〉
gated

.

This rotational observable is not developed fully in the present paper. It is reserved for a separate
follow-up study focused on transverse Aether excitation.
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17 Technical Limitations

The present analysis is subject to the following constraints:

• The strain-to-flux mapping is ledger-consistent, but mflxh remains a derived proxy rather than
a directly measured magnetic-charge flux.

• Mean phase coherence and resonance-density statistics show weak separation from off-source
controls in the current implementation.

• The chronovibrational delay ∆tchrono,h is an internal closure-response proxy, not an interfer-
ometer arrival-time delay.

• Detector noise, bandpass selection, Hilbert phase extraction, and windowing influence phase
and coherence estimates.

• Low-amplitude regions can produce unstable phase behavior, requiring gating or alternative
phase-stability criteria.

• The V1 detector results may be less reliable in selected events due to lower signal-to-noise in
the chosen band. A potential advantage of the rotational-invariant formulation,

Rij = 1
Fq

4

〈
ϕ̈ 2

ij

〉
gated

,

is that it is constructed from phase-acceleration rather than amplitude, and may therefore
reduce sensitivity to detector-specific amplitude baselines. This possibility is not tested in the
present work and is deferred to the follow-up rotational analysis.

• Gravitational-wave strain data represent a projected interferometric measurement and do not
directly capture the full Aether-state configuration.

Accordingly, this work should be read as a deterministic QMU translation framework and coherence-
channel study. Full observational validation requires multi-event off-source statistics and additional
observables beyond mean coherence.

18 Next Steps

The present study motivates the following developments:

1. Apply the fixed QRFT–APM strain-to-flux mapping across a larger catalog of confirmed
gravitational-wave events.

2. Use multiple off-source windows for each event to establish empirical baseline distributions.
3. Separate scalar coherence observables from transverse-rotational observables.
4. Develop gated phase-acceleration statistics to reduce low-amplitude Hilbert phase artifacts.
5. Define and test the QMU-normalized rotational invariant

Rij = 1
Fq

4

〈
ϕ̈ 2

ij

〉
gated

.

6. Compare rotational-invariant behavior against detector-pair geometry, event duration, signal-
to-noise ratio, and source projection.
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7. Integrate validated observables with QRFT spherical harmonic mapping only after statistical
separation from off-source controls has been established.

These steps will determine which QRFT observables provide statistically robust probes of Aether
closure dynamics and which remain structural or diagnostic projections.

19 Interpretive Scope

QRFT observables provide projections of Aether closure dynamics rather than direct measurements
of the full Aether-state configuration.

The closure participation exponent pcl = 2 is structurally fixed by the double-projection coherence
formulation. This gives the coherence statistic a clear QMU interpretation, but it does not guarantee
that mean coherence is the most sensitive LIGO observable.

The present results indicate a distinction between two channels:

1. a scalar closure-coherence channel, represented by Cij(t),
2. a transverse-rotational channel, represented by derivatives of inter-detector phase such as

ϕ̈ij(t).

The present paper establishes the first channel and shows its limitations. A separate rotational-
invariant analysis is required to test the second channel.

20 Conclusion

This work establishes a deterministic QRFT–APM translation framework for mapping gravitational-
wave strain data into QMU quantities. The principal result is the ledger-consistent chain

h(t)→ dh

dt
→ χh → mflxh,

with
mflxh = meλC

2

eemax2
dh

dt
.

The coherence statistic with fixed closure exponent pcl = 2 provides a structurally defined projection
of torsional alignment, but subsequent off-source comparisons indicate that mean coherence and
resonance-density measures alone are weak discriminators for LIGO strain data.

Accordingly, the present paper should be understood as a QMU translation and methodology paper
rather than a completed observational validation. It establishes the ledger-consistent bridge between
strain, closure excitation, magnetic-charge flux linkage, and phase coherence. A follow-up analysis
will focus on gated inter-detector phase acceleration as the primary transverse-rotational observable.

This result motivates the companion study of the QMU-normalized rotational invariant Rij , where
inter-detector phase acceleration is treated as the primary observable of transverse Aether excitation.



REFERENCES 26

Acknowledgments

The Quantum AetherDynamics Institute (QADI) is a private 501(c)(3) research institute devel-
oping the Aether Physics Model (APM) and Quantum Measurement Units (QMU) Thomson III
[2025]. Publications and data are archived with DOIs in the AetherPhysics Zenodo community:
zenodo.org/communities/aetherphysics.

References

B. P. Abbott et al. GW170817: Observation of gravitational waves from a binary neutron star
inspiral. Physical Review Letters, 119(16):161101, 2017. doi: 10.1103/PhysRevLett.119.161101.

R. Abbott et al. GW190521: A binary black hole merger with a total mass of 150 M⊙. Physical
Review Letters, 125(10):101102, 2020. doi: 10.1103/PhysRevLett.125.101102.

Gravitational Wave Open Science Center. Acknowledgement. GWOSC, 2026. URL https:
//gwosc.org/acknowledgement/. Accessed 2026-05-03.

David W. Thomson III. Quantum aetherdynamics institute (qadi): Community doi overview and
citation guide. Zenodo, 2025. URL https://doi.org/10.5281/zenodo.17479314.

Michele Vallisneri, Jonah Kanner, Roy Williams, Alan Weinstein, and Branson Stephens. The LIGO
open science center. In Journal of Physics: Conference Series, volume 610, page 012021, 2015.
doi: 10.1088/1742-6596/610/1/012021.

https://zenodo.org/communities/aetherphysics
https://gwosc.org/acknowledgement/
https://gwosc.org/acknowledgement/
https://doi.org/10.5281/zenodo.17479314

	Introduction
	APM Closure Framework
	QRFT Analyzer Methodology
	QMU Interpretation of QRFT Parameters
	pcl (Closure Participation Exponent)
	Derivation of the Closure Participation Exponent
	delta (Isotropic Closure Factor)
	Delta t (Chronovibrational Decoherence Scale)

	GW190521 Analysis in QMU
	Strain Interpretation
	Torsional Mapping

	Comparative Coherence Morphology
	GW190521: Localized Coherence Shock
	GW170817: Distributed Harmonic Resonance
	Morphology Summary
	Chronovibrational Delay Estimate
	Interpretation

	Reparameterization of the QRFT Pipeline in QMU
	Deterministic Parameter Mapping
	Pipeline Definition
	Derived QMU Quantities
	Local Projection versus Cross-Detector Closure
	Determinism and Reproducibility
	Testable Consequence
	Algorithmic Summary

	Multi-Event Validation Framework
	Fixed-Parameter Test
	Application to GW170817
	Event-Class Prediction
	Validation Criteria

	Predictions and Falsification Criteria
	GW190521 Multi-Detector Analysis
	Strain-to-Flux Mapping in QMU
	Inverse Flux-to-Strain Mapping
	Multi-Detector Time Delay Structure
	Phase Coherence and Alignment
	Chronovibrational Delay Proxy
	Subsequent Off-Source Statistical Check
	Technical Limitations
	Next Steps
	Interpretive Scope
	Conclusion

