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1 INTRODUCTION 1

Abstract

The first two papers of QMU Gravitational Field Theory established a closure-based descrip-
tion of gravitation and derived the corresponding ledger constants directly from Ledger One and
the propagation-force ledger. The resulting theory recovers the Newtonian inverse-square field,
the Schwarzschild radius, and first-order light deflection while replacing the point-mass ontology
with finite closure-density distributions associated with the ligamen circulatus.

The present paper investigates the strong-field limit of the closure system. Rather than
extending the coordinate description into an assumed interior spacetime region, the analysis
examines which quantities remain physically meaningful as the closure horizon condition is
approached.

The central result is the Closure Saturation Principle: geometric descriptions remain valid
only while closure relations remain operationally measurable. When the dimensionless closure
potential reaches the horizon condition

2|Ψc| = 1, (1)

coordinate-dependent quantities such as radius, volume, density, and interior geometric
structure cease to possess independent physical meaning. The surviving description consists
instead of closure invariants, propagation invariants, and ledger identities.

The gravitational singularity is therefore reinterpreted not as a point of infinite density but
as a finite closure state characterized by saturated invariant quantities. The Schwarzschild radius
becomes a closure-saturation boundary rather than the entrance to a physically defined interior
geometry.

This interpretation preserves exterior gravitational behavior while removing the requirement
for infinite curvature, infinite density, or unobservable interior states. Strong-field gravitation is
therefore described as the approach toward closure saturation rather than the formation of a
geometric singularity.

1 Introduction

The preceding papers established the scalar closure framework of QMU gravitation and derived the
dimensional constants required for Newtonian recovery Thomson III [2026a,b].

The gravitational field was expressed through the closure-density ledger

ρc, Jc, Ψc, Ωc, (2)

together with the closure conservation law

∂ρc

∂t
+ ∇ · Jc = 0, (3)

and the scalar closure equations

∇2Ψc = 4πρc, (4)

□cΨc = 4πρc. (5)
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The previous paper demonstrated that the closure constants are fixed by Ledger One and the
propagation-force ledger,

Au curl = Fq
2λC

2 = c2, (6)

and

Gforce = maλCFq
2. (7)

From these identities the projection constants become

Γc = c2, (8)

ηm = G

c2 = λC

ma
, (9)

and

κc = 4π. (10)

The resulting exterior closure potential of a spherical source is

Ψc(r) = −GM

c2r
, (11)

which reproduces the Newtonian potential

Φ(r) = −GM

r
. (12)

The Schwarzschild radius follows directly from the closure potential,

rs = 2GM

c2 , (13)

or equivalently,

rs = 2ηmM. (14)

At the Schwarzschild radius the dimensionless closure potential reaches

|Ψc| = 1
2 . (15)

This result led naturally to the horizon condition
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2|Ψc| = 1. (16)

The derivation of this condition raises a fundamental question.

What physical meaning should be assigned to the region beyond the closure horizon?

Conventional gravitational theories generally continue the coordinate description into an interior
region and assign geometric properties to that region. Such approaches frequently encounter
singularities, divergent densities, divergent curvatures, or coordinate pathologies that require
additional interpretation Schwarzschild [1916], Penrose [1965], Hawking and Ellis [1973].

The present work adopts a different principle.

Only quantities that can be expressed through operational closure relations are regarded as physically
meaningful. Geometry is therefore treated not as a primitive entity but as a projection of closure
structure.

Under this interpretation, the horizon condition does not necessarily mark the boundary of an
interior geometric domain. Instead, it may identify the limiting state at which closure reaches
saturation and geometric observables cease to possess independent physical meaning.

The purpose of the present paper is therefore not to construct a black hole interior. Rather, the goal
is to determine which QMU quantities remain invariant as closure saturation is approached and to
develop a consistent description of strong-field gravitation based entirely upon those invariants.

The analysis proceeds by introducing the Closure Saturation Principle, classifying the invariant
quantities of the gravitational ledger, and reinterpreting the singularity as a finite closure state
rather than an infinite geometric object.

2 The Closure Saturation Principle

The development of QMU gravitation in the preceding papers relied upon a simple operational
premise: physically meaningful quantities are those that participate in measurable closure relations.

Closure density, closure flow, propagation potential, propagation gradients, and rotational closure
are all defined through observable relationships among the primitive QMU quantities. None of these
objects require the prior existence of an independently defined spacetime geometry.

This observation suggests a broader principle.

Closure Saturation Principle

A physical description remains meaningful only while closure relations remain operationally distin-
guishable. When closure reaches its limiting state, geometric descriptions lose independent physical
significance and the surviving description consists solely of closure invariants and ledger identities.

This principle does not prohibit mathematical continuation of a coordinate system. Instead, it
distinguishes between mathematical extension and physical interpretation.
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A coordinate chart may be extended indefinitely, but such an extension does not by itself establish
the existence of physically meaningful structure.

The purpose of the Closure Saturation Principle is therefore to identify the point at which geometric
variables cease to correspond to independent observables.

The horizon condition derived in the previous paper provides the first candidate for such a limit.

The dimensionless closure potential satisfies

Ψc(r) = −GM

c2r
. (17)

At the Schwarzschild radius,

rs = 2GM

c2 , (18)

the potential reaches

Ψc(rs) = −1
2 . (19)

Therefore

2|Ψc| = 1. (20)

The significance of this condition is that it is expressed entirely in terms of a dimensionless closure
invariant.

No density appears.

No pressure appears.

No material constitutive relation appears.

No coordinate singularity appears.

The horizon condition is therefore naturally interpreted as a closure condition rather than a material
condition.

This observation motivates the reinterpretation developed throughout the remainder of the paper.

3 Operational Meaning of the Closure Potential

The closure potential is dimensionless and therefore admits direct interpretation as a fractional
propagation-rate deviation.

In the weak-field limit,

Ψc = −GM

c2r
, (21)
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which is the same dimensionless parameter governing gravitational frequency shifts.

Accordingly, the magnitude of the weak-field fractional frequency shift is

∣∣∣∣∆ν

ν

∣∣∣∣ = |Ψc| (22)

to first order, with the sign depending on whether the comparison is made upward or downward in
the gravitational potential.

The closure potential therefore possesses direct operational meaning: it is measurable through
comparisons of propagation rates and clock frequencies rather than through coordinate distances
alone.

4 The Closure Horizon as an Operational Boundary

The Schwarzschild radius is commonly interpreted as the boundary of a strong-field gravitational
region.

Within the closure framework, however, the more fundamental quantity is the dimensionless potential
itself.

The closure horizon is therefore defined by

2|Ψc| = 1. (23)

This condition possesses several unusual properties.

First, it contains no explicit reference to a coordinate system.

Second, it contains no reference to the internal structure of the source.

Third, it contains no dependence upon a particular metric form.

Instead, the condition refers only to the closure state of the gravitational field.

The horizon therefore identifies a limiting value of the closure potential rather than a particular
geometrical construction.

To illustrate this distinction, consider the exterior solution

Ψc(r) = −ηmM

r
. (24)

As the radius decreases, the magnitude of the closure potential increases.

The horizon occurs when the dimensionless potential reaches one-half.

Nothing within the scalar closure equations requires the potential to continue increasing beyond
this value.

Nor do the closure equations require the existence of an interior coordinate region possessing
independently measurable properties.
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The horizon therefore marks the boundary of operational closure description.

Outside the horizon, geometric quantities may be distinguished and measured independently.

At the horizon, those distinctions collapse into the closure state itself.

The present interpretation does not claim that geometry ceases to exist. Rather, it proposes that
geometry ceases to provide additional physical information beyond that already encoded within the
closure invariants.

Consequently, the horizon is treated as a closure boundary rather than as an entrance into a
physically characterized interior domain.

5 Classification of Closure Invariants

The Closure Saturation Principle requires identifying which quantities remain meaningful indepen-
dently of any particular geometric description.

Within the QMU framework, these quantities naturally divide into three categories.

5.1 Propagation Invariants

Propagation invariants describe the fundamental propagation structure of the Aether medium.

The most important example is the photon velocity,

c = FqλC . (25)

Ledger One provides a second invariant form,

Au curl = Fq
2λC

2 = c2. (26)

This identity remains valid regardless of the strength of the gravitational field.

Neither the closure horizon nor any assumed singularity modifies the relationship.

The propagation ledger therefore survives independently of geometric description.

5.2 Closure Invariants

Closure invariants characterize the state of gravitational closure itself.

These include

Ψc, ρc, Jc, Ωc. (27)

The scalar potential is especially important because the horizon condition is expressed directly
through
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|Ψc|. (28)

Unlike coordinate radius, closure potential possesses immediate physical interpretation within the
field equations.

Consequently, closure potential is taken to be more fundamental than the coordinate description
through which it may be represented.

5.3 Ledger Invariants

The third category consists of quantities that remain fixed by the fundamental QMU ledger structure.

The propagation-force ledger is

Gforce = maλCFq
2. (29)

The corresponding gravitational identity is

G = c4

Gforce . (30)

Likewise,

ηm = c2

Gforce = λC

ma
. (31)

These relations remain finite and well-defined independently of any coordinate representation.

They therefore qualify as genuine closure invariants.

The importance of this classification is that every quantity appearing within the gravitational ledger
survives the horizon condition without requiring divergence.

This strongly suggests that the horizon represents a saturation of description rather than a breakdown
of the underlying closure ledger.

6 Ledger One Beyond Geometry

The most fundamental invariant identified thus far is Ledger One,

Au curl = Fq
2λC

2 = c2. (32)

The identity relates rotational Aether structure directly to the propagation constant of nature.

Importantly, the relation contains no dependence upon coordinate radius, metric curvature, matter
density, or geometric topology.
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Ledger One therefore possesses a stronger status than any particular gravitational solution.

A Schwarzschild geometry may change.

A coordinate representation may change.

A horizon construction may change.

Ledger One remains unchanged.

This observation motivates an inversion of the usual geometrical interpretation.

Rather than viewing invariant quantities as consequences of geometry, geometry may be regarded
as a projection of deeper closure relations.

Under this interpretation, the fundamental content of the theory is not the metric itself but the
invariant ledger that constrains every possible metric representation.

The horizon condition therefore does not threaten the validity of the theory.

Instead, it reveals the point at which geometric representation converges toward the invariant ledger
from which it originated.

As closure saturation is approached, the gravitational description becomes progressively less geometric
and progressively more invariant.

The natural next step is therefore to determine whether closure saturation imposes a finite upper
bound on the dimensionless closure potential itself.

7 Closure Saturation and the Horizon Bound

The Closure Saturation Principle suggests that the horizon condition

2|Ψc| = 1 (33)

should not be interpreted merely as a geometric boundary.

Instead, it may represent a limiting closure state.

The scalar closure equations determine the evolution of the potential through

∇2Ψc = 4πρc, (34)

and

□cΨc = 4πρc. (35)

Neither equation requires the potential to diverge.

Likewise, neither equation requires any closure variable to become infinite.

The horizon condition therefore introduces the possibility that the closure potential possesses a
natural saturation bound.
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Motivated by the horizon relation, we introduce the Closure Saturation Hypothesis:

|Ψc| ≤ 1
2 . (36)

This hypothesis states that closure potential remains finite for all physically realizable configurations.

The Schwarzschild radius then corresponds to the limiting state

|Ψc| = 1
2 . (37)

The horizon becomes the maximum attainable closure potential rather than the boundary of a
divergent interior region.

The immediate consequence is that all closure quantities remain finite.

The propagation projection

Φ = c2Ψc (38)

remains finite.

The closure gradient

gc = −∇Ψc (39)

remains finite for finite closure distributions whose spatial derivatives remain bounded at the
saturation boundary.

Likewise, all quantities constructed from finite closure variables remain finite.

The closure ledger therefore admits a strong-field limit without requiring divergence.

This interpretation differs fundamentally from descriptions in which the gravitational field becomes
singular at finite radius.

Instead, the closure field approaches a maximum physically meaningful state.

The horizon is thus interpreted as a closure saturation boundary.

The closure field equations do not cease to exist at the saturation boundary. Rather, the mapping
between the mathematical solution and independent geometric observables ceases to be operationally
unique.

Thus the saturation principle restricts interpretation rather than the validity of the differential
equations themselves.

8 Reinterpretation of the Singularity

The conventional singularity arises through continued extrapolation of the point-source solution
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Ψc(r) = −GM

c2r
. (40)

Formally,

r → 0 (41)

implies

|Ψc| → ∞. (42)

However, this divergence follows from two assumptions.

First, the source is represented as an exact mathematical point.

Second, the exterior solution is assumed valid arbitrarily close to that point.

Neither assumption follows from the closure ledger itself.

The preceding paper replaced the point source with a finite closure distribution associated with the
ligamen circulatus.

Consequently,

ρc(0) < ∞ (43)

and the corresponding interior solution need not contain the point-source divergence.

The singularity therefore ceases to be a required prediction of the theory.

Within the present framework, the singularity is reinterpreted through closure saturation.

Instead of

r = 0, (44)

the limiting state is characterized by

|Ψc| = 1
2 . (45)

The singularity becomes a closure condition rather than a geometric location.

This distinction is important.

A geometric singularity corresponds to divergence of coordinates or curvature.

A closure singularity corresponds to saturation of an invariant quantity.

The former requires infinities.

The latter remains finite.
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Accordingly, the strong-field limit is described by finite closure invariants rather than divergent
geometric variables.

9 Finite Closure States and the Ligamen Circulatus

The finite-source interpretation introduced previously now acquires additional significance.

Matter is represented by a localized closure-density distribution,

ρc = ρc(r), (46)

rather than by a delta-function source.

The characteristic size of the source is denoted

Rlig. (47)

Outside the source,

ρc = 0, (48)

and the exterior field satisfies

∇2Ψc = 0. (49)

Consequently,

Ψc(r) = −ηmM

r
(50)

remains valid as an exterior approximation.

The existence of a finite closure radius does not modify the exterior inverse-square field.

It modifies only the interior interpretation.

The source remains finite.

The closure density remains finite.

The total closure content remains finite.

Nothing within the closure ledger requires collapse to a mathematical point.

A sufficiently compact object may therefore satisfy

Rlig < rs, (51)

while retaining finite closure structure.
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The horizon condition and the existence of finite source structure are not mutually exclusive.

The horizon constrains the closure field.

The ligamen circulatus describes the closure source.

The two concepts address different aspects of the same system.

This separation allows the theory to preserve the successful exterior predictions of strong-field
gravitation while avoiding singular source configurations.

The finiteness of the ligamen circulatus is an independent APM postulate and is not derived from
the saturation principle itself.

The role of saturation is not to establish finite source structure but to determine the operational
boundary beyond which geometric distinctions cease to possess independent meaning.

10 Strong-Field Closure Objects

The preceding discussion motivates a distinction between ordinary matter and saturated closure
states.

Ordinary matter occupies a regime in which

|Ψc| <
1
2 . (52)

Strong-field closure objects approach the limiting condition

|Ψc| → 1
2 . (53)

The defining characteristic of such objects is therefore not infinite density but proximity to closure
saturation.

The observable exterior field remains Schwarzschild-like.

The Newtonian limit remains unchanged.

The light-deflection structure remains unchanged.

The closure horizon remains unchanged.

What changes is the interpretation of the interior state.

Instead of describing an inaccessible geometric region possessing unknown physical properties, the
theory describes a finite closure state whose observable behavior is fully determined by the exterior
ledger.

The closure horizon therefore marks the point beyond which additional geometric specification
contributes no independent observable content.

Strong-field objects become characterized primarily through closure invariants rather than through
hypothetical interior coordinates.
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This viewpoint shifts the emphasis of gravitational theory away from unobservable interior construc-
tions and toward quantities that remain operationally meaningful throughout the entire closure
ledger.

The resulting picture is one of finite strong-field closure states approaching saturation rather than
singular geometric objects approaching infinity.

11 Closure Monism and the Emergence of Physical Distinctions

The Closure Saturation Principle suggests a deeper interpretation of the relationship between source,
field, and geometry.

In conventional descriptions these concepts are treated as distinct entities. Matter acts as a source.
Fields propagate through space. Geometry provides the arena in which both are defined.

Within the closure framework, however, these distinctions arise only after closure structure has been
resolved into observable relations.

The primitive quantities of the theory are not geometric coordinates but closure invariants,

Ψc, ρc, Jc, Ωc, (54)

together with the ledger identities that connect them.

Observable structure therefore emerges through differentiation of the closure state rather than
through the existence of independently fundamental geometric objects.

This motivates the concept of closure monism.

Closure Monism

The ledger structure suggests a restricted form of closure monism within the gravitational sector.
Distinctions such as source and field, interior and exterior, matter and geometry emerge only when
closure gradients permit those distinctions to be operationally resolved.

Ordinary weak-field systems naturally admit such distinctions.

The closure density may be identified separately from the surrounding field.

The source radius may be distinguished from the external environment.

Spatial gradients permit local measurements of propagation potential.

As closure saturation is approached, these distinctions progressively lose independence.

The horizon therefore represents not merely a gravitational boundary but the limit at which physical
differentiation itself becomes incomplete.

Within this interpretation, the strong-field limit is not the formation of an infinitely complex interior
geometry. It is the progressive reduction of distinguishable structure toward an invariant closure
state.
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12 The Singularity as an Invariant State

The previous sections replaced the geometric singularity with a finite closure-saturation condition.

The reinterpretation may now be stated more precisely.

The traditional singularity is described by the formal limit

r → 0, (55)

together with divergent quantities associated with that limit.

In the closure description, the physically meaningful quantity is not the coordinate radius but the
closure potential itself.

The limiting state is therefore

|Ψc| = 1
2 . (56)

The singularity is redefined as the closure state in which the horizon condition is exactly saturated.

This state is characterized by finite invariant quantities.

The propagation ledger remains valid,

c = FqλC , (57)

and Ledger One remains valid,

Au curl = c2. (58)

Likewise, the propagation-force ledger remains valid,

Gforce = maλCFq
2. (59)

The singular state therefore preserves the entire closure ledger.

What disappears is not physical law but the independent significance of geometric variables used to
parameterize that law.

The singularity thus becomes an invariant closure state rather than a region of divergent physics.

This interpretation removes the need to assign infinite density, infinite curvature, or infinite energy
to the strong-field limit.

The limiting state remains finite because it is defined through finite closure invariants.
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13 Observable Consequences of Closure Saturation

The reinterpretation proposed here produces several phenomenological consequences.

First, all exterior weak-field predictions remain unchanged.

The Newtonian inverse-square field,

g = −GM

r2 r̂, (60)

continues to follow from the exterior closure solution.

Likewise, the Schwarzschild radius remains

rs = 2GM

c2 , (61)

and the first-order light-deflection result Einstein [1916], Dyson et al. [1920], Will [2014] remains

∆θ = 4GM

c2b
. (62)

Therefore all presently recovered weak-field predictions remain unchanged.

Second, no observable quantity is required to diverge at finite radius.

The closure potential remains bounded,

|Ψc| ≤ 1
2 , (63)

and all derived quantities remain finite.

Third, compact objects may possess horizon behavior without requiring point singularities.

The observable distinction between competing strong-field models is therefore expected to arise
primarily through near-horizon structure, collapse dynamics, or rotational closure effects rather
than through the exterior Schwarzschild field itself.

Fourth, the horizon condition becomes experimentally meaningful because it is expressed directly
through a dimensionless closure invariant.

Future strong-field observations may therefore be interpreted in terms of proximity to closure
saturation rather than solely through coordinate-based geometric descriptions.

Externally observable quantities remain associated with the approach to the saturation boundary.
Gravitational redshift, light bending, and orbital motion are therefore interpreted as measurements
of increasing closure potential rather than as direct probes of an interior region. The closure horizon
may encode exterior observational behavior without requiring assignment of independent density,
pressure, or volume to a hidden interior.
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14 Closure Saturation and Gravitational Collapse

The closure framework suggests a modified interpretation of gravitational collapse.

Ordinary collapse corresponds to increasing closure concentration within a localized region.

As the source contracts, the exterior potential approaches

|Ψc| = 1
2 . (64)

Within conventional singular models, continued collapse drives the system toward divergent density.

Within the closure picture, continued collapse instead drives the system toward saturation of the
closure invariant.

The endpoint of collapse is therefore not necessarily infinite density.

Rather, the endpoint corresponds to a closure state in which additional compression no longer
generates independently measurable geometric structure.

The closure horizon marks the onset of that regime.

Collapse may continue in a mathematical sense, but the resulting interior description contributes no
additional operationally meaningful information beyond the saturated closure state itself.

The strong-field endpoint is therefore characterized by closure saturation rather than geometric
divergence.

The possibility that closure saturation determines the number of distinguishable horizon states is
reserved for future work.

15 Operational Justification of the Saturation Bound

The bound
|Ψc| ≤ 1

2 (65)

is introduced as a closure-domain condition rather than as a new force law.

The exterior scalar solution
Ψc(r) = −GM

c2r
(66)

is valid only while the variables used to define it remain operationally separable. These variables
include source radius, exterior field gradient, propagation potential, and coordinate distance from
the closure center.

At
2|Ψc| = 1, (67)

the exterior solution reaches the Schwarzschild closure condition. Beyond this point the same
exterior variables no longer provide independent physical observables. Continuing the algebraic
expression toward r = 0 therefore extends a projection formula outside its physical domain.
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Thus the saturation bound is not imposed to alter the exterior field. It identifies the domain over
which the exterior closure projection retains physical meaning. The field equations remain valid
up to the boundary, while the interpretation beyond the boundary is transferred from coordinate
geometry to invariant closure structure.

16 Toward the Rotational Closure Sector

The analysis presented thus far concerns only the scalar closure structure.

The rotational sector remains incompletely developed.

The fundamental rotational variable introduced previously is

Ωc = ∇ × Jc. (68)

This quantity represents rotational closure stress, but its complete dynamical role has not yet been
established.

Several questions remain open.

Can rotational closure modify the saturation bound?

Can rotational closure support stable strong-field configurations?

Can rotational closure generate additional horizon structure beyond the scalar approximation?

Can rotational closure provide the missing stress-energy analogue required for compact binary
evolution and gravitational-wave emission?

These questions cannot be answered within the scalar ledger alone.

They require development of a true rotational closure operator capable of describing torsional closure
dynamics, topological defects, and rotational propagation structure.

The present paper therefore establishes only the scalar strong-field framework.

The next stage of QMU gravitation must determine how rotational closure interacts with saturation
states and whether additional invariant structures emerge from that interaction.

Such developments are expected to provide the bridge between the scalar closure theory derived
thus far and a complete strong-field closure dynamics.

17 Discussion

The principal result of the present work is the identification of a strong-field interpretation that
remains entirely within the closure ledger established by QMU gravitation.

The closure horizon condition,

2|Ψc| = 1, (69)
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defines a finite invariant limit rather than a geometric divergence.

This interpretation preserves all weak-field recoveries already obtained in previous papers while
removing the necessity of assigning infinite physical quantities to compact gravitational objects.

The resulting picture differs conceptually from conventional singularity descriptions.

The strong-field endpoint is not interpreted as a region possessing unbounded density, curvature, or
energy. Instead it represents the saturation of closure differentiation.

Observable distinctions between source, field, and geometry become progressively less meaningful as
closure saturation is approached.

The closure state itself remains finite and fully characterized by ledger invariants.

This interpretation naturally accommodates the finite-source ontology of the ligamen circulatus.

Matter is represented as a finite closure configuration rather than a mathematical point.

Consequently the appearance of singular behavior is understood as a limitation of the point-source
approximation rather than as a property of physical reality.

The horizon condition remains physically significant because it is derived from the dimensionless
closure potential,

Ψc = −GM

c2r
, (70)

which was obtained directly from the closure constants derived in the preceding paper.

Thus the horizon is not introduced independently of the gravitational field equations. It follows
naturally from the scalar closure structure itself.

The present work also clarifies the distinction between completion of the scalar sector and completion
of the gravitational theory.

The scalar closure field establishes conservation, propagation, Newtonian recovery, horizon structure,
and closure saturation.

However, rotational closure dynamics remain largely undeveloped.

The variable

Ωc = ∇ × Jc (71)

has been introduced but not yet elevated to a complete dynamical operator.

Likewise, no closure stress-energy tensor has yet been derived.

Consequently the present theory should be regarded as a completed scalar closure framework rather
than a fully completed gravitational theory.

Nevertheless, the scalar sector already provides a coherent and internally closed description of
weak-field gravitation together with a non-singular interpretation of strong-field saturation.

The weak-field identification of the closure potential with fractional frequency shift motivates its
operational interpretation.
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Whether this correspondence remains exact at saturation requires the full rotational closure theory.

18 Future Program of QMU Gravitation

The next stage of development follows directly from the limitations identified above.

The first objective is construction of a rotational closure operator.

The quantity

Ωc = ∇ × Jc (72)

must be generalized into a true rotational closure field capable of describing torsion, rotational
defects, and topological closure structure.

Such a theory would provide the missing link between scalar closure propagation and rotational
closure dynamics.

The second objective is derivation of a closure stress-energy analog.

The conserved quantities

ρc, Jc, Ψc, Ωc (73)

must be assembled into a unified conservation framework capable of describing energy transport,
momentum transport, and radiative closure flow.

This development is necessary for quantitative treatment of compact binary evolution and gravitational-
wave emission.

The third objective is extension of the weak-field approximation to the full post-Newtonian regime.

The propagation-geometry corrections introduced previously should be expanded systematically so
that the corresponding post-Newtonian parameters emerge directly from the closure ledger.

Such a derivation would provide a direct observational bridge between QMU gravitation and existing
experimental tests.

Finally, rotational closure dynamics and closure saturation must be combined into a unified strong-
field framework.

Only then can the theory determine whether stable saturated closure states, rotationally supported
compact objects, or additional horizon structures arise naturally from the complete ledger.

The present paper therefore marks the completion of the scalar closure foundation and the beginning
of rotational gravitational dynamics.
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19 Conclusion

This paper developed a strong-field interpretation of QMU gravitation based upon the Closure
Saturation Principle.

The central proposal is that the horizon condition

2|Ψc| = 1 (74)

represents a finite invariant closure state rather than the onset of a physical singularity.

The closure potential remains bounded,

|Ψc| ≤ 1
2 , (75)

and the gravitational ledger remains fully defined by finite invariant quantities.

The resulting interpretation preserves the exterior Schwarzschild projection,

rs = 2GM

c2 , (76)

while removing the requirement for divergent interior quantities.

The strong-field endpoint is therefore characterized by closure saturation rather than geometric
divergence.

Within this framework, the singularity is reinterpreted as an invariant closure state whose defining
properties are the preservation of Ledger One,

Au curl = c2, (77)

the propagation-force ledger,

Gforce = maλCFq
2, (78)

and the derived gravitational identity,

G = c4

Gforce . (79)

The finite closure ontology supplied by the ligamen circulatus provides a natural physical source
while retaining the successful weak-field predictions of the theory.

Consequently the present framework separates horizon formation from singularity formation and
permits compact gravitational objects to be described through finite closure structure.

The scalar closure sector may therefore be regarded as substantially complete.
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The remaining task is development of the rotational closure sector and its associated conservation
laws.

Those developments are expected to determine how rotational closure interacts with saturation states
and whether a fully unified gravitational ledger emerges from the combined scalar and rotational
dynamics.
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