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Abstract

Previous papers in the QMU Planck–Aether closure series established that the Planck system
emerges from the bridge between electron closure and Aether closure, and that gravitational
horizons correspond to rotational propagation boundaries satisfying:

Gma

c2 = λC .

The present paper develops the first geometrical field framework arising from the Quantum
Measurement Units (QMU) ledger.

Rather than beginning from metric curvature or coordinate geometry, the analysis begins
from rotational propagation structure governed by Ledger One:

Au · curl = Fq
2λC

2 = c2.

Within this interpretation, gravity emerges from gradients in rotational propagation density.
Increasing gravitational loading compresses propagation-phase geometry, producing propagation
delay, clock-rate variation, redshift, horizon formation, and closure trapping.

The paper introduces the concepts of propagation-density loading, closure flow, rotational
phase density, and chronovibrational compression as geometric field variables underlying gravita-
tional behavior.

A first-order QMU field structure is proposed in which gravitational acceleration emerges
from propagation-density gradients rather than from passive spacetime curvature.

The framework predicts:
• natural ultraviolet closure boundaries,
• scalar and longitudinal gravitational modes,
• rotational closure harmonics,
• RMFD magnetometer correlations,
• and propagation-density wave behavior.
The analysis argues that gravitational physics is fundamentally a propagation-geometry

problem rather than a coordinate-curvature problem.
Keywords: QMU, APM, gravitational field equations, propagation density, closure flow, rota-

tional geometry, Ledger One, chronovibration, scalar gravitational waves, loxodromic propagation

1 Introduction

The previous papers in the QMU Planck–Aether closure series established three central results.

First, the Planck system was shown to emerge from an electron–Aether bridge relation:

mP
2 = mema

2π
. (1)

Second, the Aether maximum mass was shown to satisfy the Schwarzschild–Compton closure
condition:

Gma

c2 = λC . (2)

Third, rotational propagation geometry was proposed as the physical mechanism underlying gravi-
tational closure through Ledger One:

Au · curl = Fq
2λC

2 = c2. (3)
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The present paper develops the next stage of the framework: a first-order geometrical field structure
arising directly from the QMU ledger.

Unlike conventional gravitational theory, the present analysis does not begin from spacetime metrics
or coordinate curvature tensors. Instead, it begins from rotational propagation structure and
propagation-density geometry.

Within this interpretation, gravity emerges from gradients in allowable propagation-phase density.

All field relations introduced in the present paper are first-order schematic forms intended to
identify the physically meaningful geometrical variables governing propagation-density structure and
closure flow. The objective is not premature tensor formalism, but the establishment of a physically
grounded propagation ontology from which future QMU field equations may emerge.

2 Propagation Geometry Rather than Coordinate Geometry

General relativity describes gravity through metric curvature Einstein [1916], Wald [1984]. The
QMU framework instead treats propagation geometry as primary.

Coordinates are secondary projection tools.

The physically meaningful structure is the propagation geometry itself.

Within APM:

• propagation is rotational,
• propagation is loxodromic,
• propagation occurs through quantized Aether geometry,
• and clock-rate variation reflects changes in propagation advancement rate.

The central geometrical variable therefore becomes propagation-phase density rather than coordinate
curvature.

3 Ledger One as the Propagation Closure Condition

The central propagation identity remains:

c = λCFq. (4)

The corresponding propagation-square relation is:

c2 = λC
2Fq

2. (5)

Within QMU, this becomes Ledger One:

Au · curl = c2. (6)

This use of Ledger One follows the QMU foundational ledger convention developed in prior
APM/QMU reference work, where Au represents the rotational Aether unit and curl represents
torsional rotational-density structure.
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This identity represents the maximum stable propagation condition of rotational geometry.

The quantity Au represents rotational propagation structure while curl represents rotational torsion
density.

Their product defines the stable propagation-square closure condition.

Ledger One therefore acts as a geometrical conservation condition governing allowable propagation
structure.

4 Rotational Propagation Density

The propagation-density field is defined as the local rotational phase density within allowable
propagation geometry:

Φg ∼ ∂θ

∂s
. (7)

Because rotational phase is dimensionless, the field naturally possesses inverse-length structure
corresponding to propagation-density loading.

Within QMU, the natural rotational-density operator is the torsional quantity:

Φg ∼ curl
λC

. (8)

Using Ledger One:
Au · curl = c2, (9)

the propagation-density field may also be written:

Φg ∼ c2

AuλC
. (10)

This relation shows that gravitational loading corresponds directly to reduced allowable rotational
propagation geometry.

Weak gravitational fields correspond to relatively unconstrained propagation structure, while strong
gravitational fields correspond to compressed rotational propagation states approaching closure
boundaries.
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Propagation-Density Gradient and Closure Loading
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Figure 1: Propagation-density gradient. Increasing gravitational loading raises the rotational
phase-density field Φg, reducing allowable propagation freedom as the system approaches closure.

5 Closure Flow Geometry

The propagation-density field introduced above becomes physically meaningful when treated as a
flow of closure loading through available propagation geometry.

A mass concentration does not merely occupy space. It imposes a closure demand on the surrounding
rotational propagation structure. This demand redistributes through the available Aether geometry
as closure flow.

Let Fc denote the total closure flux through a surrounding propagation surface. For a spherically
symmetric mass concentration, the natural propagation surface is the sphere of radius r. The closure
flux may therefore be written schematically as:

Fc(r) = 4πr2Φg(r). (11)

If closure loading is conserved across surrounding propagation surfaces, then:

4πr2Φg(r) = CM , (12)

where CM represents the total closure demand associated with the central mass.

Solving for the propagation-density field gives:

Φg(r) = CM

4πr2 . (13)

Thus the inverse-square structure of gravitational behavior emerges from conservation of closure
flow through spherical propagation geometry.
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Closure-Flow Conservation Through Spherical Propagation Surfaces
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The inverse-square structure arises from conservation of
closure demand across spherical propagation surfaces.

Figure 2: Closure-flow conservation through spherical propagation surfaces. A central mass imposes
closure demand CM , which redistributes over area 4πr2, yielding Φg(r) ∝ r−2.

This result is not introduced as a numerical fitting rule. It follows from the geometrical redistribution
of closure loading through available Aether surface structure.

The closure-flow interpretation provides a physical foundation for gravitational attraction:

matter imposes closure demand, closure demand redistributes through propagation
geometry, and free bodies respond to gradients in the resulting propagation-density field.

The local closure-flow equation may therefore be written schematically as:

∇ · Jc = ρclosure, (14)

where Jc is the closure-flow vector and ρclosure is the local closure-loading density.

In first-order SI projection, ρclosure is proportional to local mass-energy density through the QMU
gravitational ledger, while its deeper interpretation is closure loading imposed on rotational propa-
gation geometry.

For static spherical systems, this reduces to the surface-flux relation above. For dynamic systems, Jc

may support propagation waves, longitudinal compression modes, and rotating closure structures.

This establishes closure flow as the bridge between local Aether geometry and macroscopic gravita-
tional behavior.



6 GRAVITATIONAL ACCELERATION AS PROPAGATION COMPRESSION 6

6 Gravitational Acceleration as Propagation Compression

The closure-flow relation developed above gives the radial propagation-density structure:

Φg(r) = CM

4πr2 . (15)

This inverse-square form arises from conservation of closure loading across spherical propagation
surfaces.

A free body placed in this field does not accelerate because an abstract force acts across empty
space. Instead, the body follows the local gradient of propagation availability. Motion occurs toward
the region of greater closure demand because the rotational propagation structure is directionally
compressed.

Thus gravitational acceleration is interpreted as propagation-density relaxation:

g ∼ −∇Φg. (16)

For radial spherical closure flow, the observable acceleration is aligned with the inward closure-
gradient direction:

g(r) = −g(r) r̂. (17)

In SI projection, the total closure demand of a central mass M is represented by the gravitational
parameter:

µG = GM. (18)

The acceleration magnitude therefore becomes:

g(r) = GM

r2 . (19)

Within QMU, this expression is not treated as the primitive law of gravity. It is the SI projection of
spherical closure-flow conservation.

Using the QMU identity:

G = λC
3Fq

2

ma
, (20)

the acceleration may be rewritten:

g(r) = λC
3Fq

2

ma

M

r2 . (21)

This form shows that gravitational acceleration depends on the ratio between the local mass
demand M and the Aether maximum closure mass ma, scaled by the QMU propagation acceleration
structure.

Since:
λCFq

2 (22)
is the natural QMU acceleration scale, the acceleration can be written:

g(r) =
(
λCFq

2
)(M

ma

)(
λC

2

r2

)
. (23)



7 CHRONOVIBRATIONAL COMPRESSION AND CLOCK RATES 7

This is the QMU closure-flow form of gravitational acceleration.

It shows that ordinary gravitational acceleration is a projected measure of:

• the QMU acceleration scale λCFq
2,

• the fractional closure demand M/ma,
• and the spherical dilution factor λC

2/r2.

Thus Newtonian gravity emerges as the macroscopic SI projection of rotational propagation com-
pression.

7 Chronovibrational Compression and Clock Rates

Within the Aether Physics Model, clocks operate through physical propagation processes. Atomic
oscillation frequencies, electromagnetic transitions, and resonant phase cycles all depend upon local
propagation advancement rates within rotational Aether geometry.

Clock-rate variation therefore reflects changes in local propagation structure rather than movement
among separate time frames.

The propagation-density field:
Φg ∼ ∂θ

∂s
(24)

acts as a loading condition on local chronovibrational advancement.

Increasing propagation-density loading reduces allowable propagation freedom and slows local phase
advancement rates.

The local propagation frequency therefore becomes:

Fq
′ < Fq (25)

under increasing closure compression.

This reduction in local propagation advancement produces:

• gravitational redshift,
• clock-rate variation,
• propagation delay,
• and horizon freezing behavior.

Within this interpretation, observed relativistic clock behavior Pound and Rebka [1960], Hafele and
Keating [1972b,a], Ashby [2003] arises from altered propagation-density structure within the present
moment.

The present framework therefore rejects the interpretation that physical systems move among
distinct time frames. Instead, the physical propagation processes governing clocks advance at
different local rates due to varying closure-loading conditions.

The resulting chronovibrational compression may be represented schematically as:

Fq
′ = Fq (1 − χg) , (26)
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where χg represents local propagation-density loading.

This relation is schematic and intended to illustrate the physical interpretation rather than provide
a finalized relativistic frequency law.

Since local propagation frequencies determine atomic transition rates, all local physical processes
slow consistently under increased propagation compression.

The framework therefore preserves observed relativistic behavior while assigning a direct physical
mechanism to gravitational clock-rate variation.

Within strong closure regions:
χg → 1, (27)

causing local propagation advancement to approach closure-locking conditions.

Horizons consequently appear frozen to distant observers because propagation advancement from
the closure boundary becomes increasingly suppressed.

This interpretation replaces abstract coordinate-time behavior with physically compressed propaga-
tion advancement.

Chronovibrational Compression and Local Clock-Rate Variation

rM

near source
F ′
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reduced phase
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partial
recovery
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APM interpretation: clock-rate variation is a local change
in propagation advancement within the present moment.

F ′
q = Fq(1 − χg)

Figure 3: Chronovibrational compression as local clock-rate variation. Stronger closure loading
reduces phase advancement per local cycle, producing gravitational redshift and clock-rate changes.

8 Wave Structure and Propagation Modes

If gravity arises from propagation-density structure, then disturbances in propagation density must
naturally support wave behavior.

Within the QMU framework, gravitational waves are therefore interpreted as propagating distur-
bances in rotational phase density and closure-flow geometry.
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Unlike purely transverse metric interpretations, the propagation-based framework naturally permits
multiple propagation modes:

• transverse rotational modes,
• scalar compression modes,
• longitudinal propagation modes,
• torsional rotational modes,
• and closure-boundary harmonics.

The fundamental field quantity remains the propagation-density field:

Φg ∼ ∂θ

∂s
. (28)

Disturbances in this field produce propagating closure-density variations through rotational Aether
geometry.

The simplest first-order propagation equation may therefore be written schematically as:

∂2
t Φg − v2

Φ∇2Φg = C, (29)

where:

• Φg is the propagation-density field,
• vΦ is the propagation velocity of closure disturbances,
• and C represents closure-loading sources.

Propagation-Density Wave Modes

transverse
rotational shear

scalar
compression

longitudinal
closure loading

torsional
phase twisting

∂2
t Φg − v2

Φ∇2Φg = C
first-order schematic propagation-

density wave structure

Figure 4: Propagation-density wave modes. In the QMU closure-flow framework, gravitational
disturbances may include transverse rotational shear, scalar compression, longitudinal closure
loading, and torsional phase twisting.
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This relation is intentionally schematic and serves as a first-order propagation-density wave structure
rather than a finalized tensor equation.

Within this interpretation:

• transverse modes correspond to rotational shear propagation,
• scalar modes correspond to propagation-density compression,
• longitudinal modes correspond to directional closure loading,
• and torsional modes correspond to rotational phase twisting.

The framework therefore predicts a richer gravitational-wave structure than purely transverse
metric-wave models.

8.1 Scalar and Longitudinal Modes

The QMU framework naturally allows longitudinal propagation compression because closure loading
directly modifies allowable propagation density.

Longitudinal compression waves therefore arise as oscillatory closure-loading variations.

A schematic detector coupling relation remains:

sclw∗
d = 1

Fq
∂t∂xξ, (30)

where ξ represents longitudinal propagation displacement.

This relation represents detector-coupling geometry rather than a finalized field equation.

Within RMFD-style detector systems, longitudinal propagation-density oscillations may produce
correlated magnetic rotational perturbations.

8.2 Closure Harmonics

Closure boundaries may support trapped rotational harmonic modes analogous to resonant cavity
structures.

Horizons therefore become:

• propagation-boundary resonators,
• trapped closure-wave systems,
• and rotational harmonic structures.

These closure harmonics may contribute to:

• black-hole ringdown structure,
• horizon oscillation modes,
• scalar-wave signatures,
• and rotational magnetic perturbations.
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Closure Harmonic Cavity Structure at a Horizon Boundary

closure boundary / horizon surface

trapped loxodromic
standing modes

rotational closure
harmonics

A closure boundary may behave as a propagation cavity, support-
ing trapped rotational modes and harmonic horizon structure.

Figure 5: Closure harmonic cavity structure. A closure-locked horizon may support trapped
loxodromic standing modes, producing rotational harmonic behavior within the boundary surface.

8.3 Propagation Impedance

Regions of differing propagation density may possess differing closure impedance.

Wave reflections, standing modes, and propagation refraction may therefore arise naturally at
closure-density boundaries.

Strong closure gradients may behave analogously to propagation-index transitions within electro-
magnetic media.

This interpretation suggests that gravitational propagation behaves more like structured rotational
medium dynamics than purely empty-space geometry.

8.4 Chirality, Spin Torque, and Closure Loading

The present framework distinguishes between several rotational structures that should not be
prematurely identified as the same physical quantity.

In the APM chirality papers, chirality refers specifically to the winding direction of the ligamen
circulatus along the loxodromic propagation path. This is distinct from left–right spin torque
orientation.

Thus, loxodromic transport geometry, ligamen circulatus winding chirality, spin torque, magnetic
polarity, and gravitational closure loading may be related, but they should not be assumed to be
identical.
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For the present paper, gravitational closure is treated primarily as propagation-density loading:

Φg ∼ ∂θ

∂s
. (31)

Matter and antimatter may therefore differ in winding structure or phase orientation without
requiring an immediate assumption of gravitational repulsion.

The field equations should determine whether chirality contributes directly to closure loading,
modifies boundary conditions, or appears only in higher-order torsional effects.

9 Closure Boundaries and Horizon Formation

The Schwarzschild closure relation:
Gma

c2 = λC (32)

defines the propagation boundary at which outward propagation freedom collapses.

Within this interpretation:

• weak fields correspond to mild propagation-density gradients,
• strong fields correspond to severe propagation compression,
• and horizons correspond to closure-locked propagation states.

Black holes therefore become propagation-boundary structures rather than infinitely dense coordinate
singularities.

10 Toward a Full QMU Field Theory

The present paper does not attempt to construct a finalized tensor formulation of gravity.

Instead, the objective is to identify the physically meaningful geometrical structures from which a
future QMU field theory may emerge.

The framework developed here suggests that gravitational physics is fundamentally governed by
rotational propagation geometry and closure-flow structure rather than by passive coordinate
curvature alone.

Several foundational field objects now emerge naturally from the QMU ledger.

10.1 Propagation-Density Field

The primary gravitational field quantity is the rotational propagation-density field:

Φg ∼ ∂θ

∂s
. (33)

This field represents local propagation-phase loading within rotational Aether geometry.

Unlike conventional scalar potentials, Φg corresponds directly to allowable propagation structure.
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10.2 Closure-Flow Vector

Closure redistribution through propagation geometry is represented by the closure-flow vector:

Jc. (34)

This quantity describes directional propagation-density transport through the surrounding Aether
geometry.

The associated continuity structure:
∇ · Jc = ρclosure (35)

acts as the first-order conservation law of closure-flow geometry.

Closure-Flow Vector Geometry

ρclosure

control surface

Jc

closure-flow vector ∇ · Jc = ρclosure

The divergence of closure-flow geometry
identifies the local closure-loading source.

Figure 6: Closure-flow vector geometry. The vector field Jc represents directional redistribution of
closure demand through Aether propagation geometry.

10.3 Rotational Torsion Structure

Ledger One:
Au · curl = c2 (36)

suggests that rotational torsion density is fundamentally tied to allowable propagation structure.

The operator:
curl (37)

therefore becomes a physically meaningful torsional field quantity rather than merely a mathematical
vector operator.

This interpretation suggests that rotational torsion is intrinsic to propagation geometry itself.
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10.4 Chronovibrational Compression

Clock-rate variation emerges from altered propagation advancement rates caused by propagation-
density loading.

The framework therefore introduces chronovibrational compression as a physically measurable field
effect associated with gravitational propagation compression.

Unlike coordinate-time interpretations, chronovibrational compression remains entirely local and
physical.

10.5 Closure Boundaries

Horizons and strong gravitational regions emerge naturally as closure-boundary structures.

The Schwarzschild–Compton condition:

Gma

c2 = λC (38)

defines the onset of closure-locking behavior.

Within this interpretation:

• horizons are propagation boundaries,
• singularities represent SI projection breakdown,
• and black holes become trapped closure-wave structures.

10.6 Toward Dynamical Field Equations

The preceding sections suggest that future QMU field equations will likely involve:

• propagation-density evolution,
• closure-flow conservation,
• rotational torsion transport,
• chronovibrational loading,
• and harmonic closure-wave structure.

The resulting equations may resemble nonlinear propagation-flow systems more closely than conven-
tional metric tensor equations.

Rather than beginning from coordinate curvature, the QMU framework begins from physically
meaningful propagation geometry and derives observable gravitational behavior from closure-flow
structure.

10.7 The Role of SI Projection

Within QMU, SI gravitational equations are interpreted as projection relations emerging from deeper
propagation geometry.
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For example:
g(r) = GM

r2 (39)

is interpreted not as a primitive law but as the macroscopic SI projection of spherical closure-flow
conservation.

Similarly, relativistic clock-rate behavior becomes the observable projection of chronovibrational
compression.

This interpretation suggests that many conventional gravitational quantities may be projection
operators emerging from a smaller rotational propagation ledger.

10.8 Future Development

The present paper establishes only the first-order geometrical framework.

Future work may attempt:

• derivation of orbital dynamics from closure flow,
• propagation-density lensing,
• horizon harmonic analysis,
• closure-wave scattering,
• nonlinear propagation-density evolution,
• and fully developed QMU gravitational field equations.

The long-term objective is a gravitational theory derived from physical propagation structure rather
than abstract coordinate geometry alone.

11 Experimental and Observational Predictions

The framework produces several experimentally accessible predictions.

11.1 Scalar Gravitational Modes

Longitudinal and scalar gravitational-wave signatures should exist within propagation-density
geometry.

11.2 RMFD Correlations

Rotational magnetometer systems may detect correlated propagation-density perturbations.

11.3 Closure Harmonics

Horizons should support rotational harmonic structure associated with trapped propagation states.
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11.4 Ultraviolet Closure Boundaries

The Schwarzschild–Compton closure relation implies natural ultraviolet propagation cutoffs.

11.5 Propagation-Delay Structure

Clock-rate variation should correlate directly with propagation-density loading rather than with
coordinate-frame interpretation.

12 Scientific Implications

The QMU framework produces several major implications.

12.1 Gravity Becomes Propagation Geometry

Gravity emerges from propagation-density structure rather than from passive coordinate curvature.

12.2 Field Variables Become Geometrical

The fundamental field variables are rotational and structural rather than purely numerical.

12.3 The Planck Scale Remains Emergent

The Planck system remains a bridge layer between localized electron closure and maximum Aether
closure.

12.4 Closure Geometry Unifies Physics

Ledger One connects:

• propagation,
• electromagnetism,
• gravitational closure,
• and chronovibrational structure

within a unified rotational ledger.
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QMU to SI Projection Ladder

Rotational Aether Geometry

Closure Flow Jc

Propagation Density Φg

Spherical Dilution Φg(r) ∝ r−2

Newtonian Projection g = GM/r2

Relativistic SI Observables

QMU side:
physical propagation structure

SI side:
observable projection relations

projection interface

The field program begins with Aether propagation geometry and
derives familiar gravitational laws as macroscopic SI projections.

Figure 7: QMU to SI projection ladder. Newtonian and relativistic gravitational expressions are
treated as projected descriptions of deeper QMU propagation geometry and closure-flow structure.

13 Conclusion

A first-order QMU gravitational field framework has been proposed based on rotational propagation
density and closure-flow geometry.

The framework begins from physical propagation structure rather than from coordinate curvature.

The central field quantity:
Φg ∼ ∂θ

∂s
(40)

represents propagation-density loading within rotational geometry.

Gravitational acceleration emerges from propagation-density gradients:

g ∼ −∇Φg. (41)

Within this interpretation:

• gravity becomes rotational phase compression,
• clock-rate variation becomes chronovibrational slowdown,
• horizons become closure-locked propagation boundaries,
• and black holes become trapped propagation structures.

The analysis suggests that gravitational physics is fundamentally a problem of propagation geometry
and closure flow rather than coordinate curvature alone.
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The paper establishes the conceptual foundation for future derivation of fully developed QMU field
equations.
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