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Abstract

This paper presents the first-order formulation of QMU Gravitational Field Theory, a closure-
based description of gravitation founded on propagation-density curvature within conserved
closure flow. The theory introduces a gravitational field ledger consisting of closure density,
closure-flow current, propagation potential, rotational curl-stress, and chronovibrational rate.
These quantities form a self-consistent field structure governed by conservation laws, curvature
equations, and finite-speed propagation dynamics.

The Newtonian inverse-square field is derived as the spherical steady-state projection of
conserved closure flow. A generalized curvature equation produces a scalar gravitational wave
structure, while the weak-field Schwarzschild solution emerges from combined chronovibrational
and propagation-geometry effects within the Aether medium. In this interpretation, spacetime
curvature is not fundamental but arises as an observational projection of propagation-density
curvature.

The resulting framework provides a direct conceptual bridge between quantum mechanics
and gravitation. Quantum states are interpreted as stable microscopic closure eigenstructures,
while gravitational fields represent macroscopic propagation-density organization of the same
underlying medium. Gravity, electromagnetism, and quantum structure therefore appear as
different scale regimes of conserved propagation closure rather than independent ontological
sectors.

Experimental signatures are identified through clock-rate gradients, closure-flow observables,
scalar gravitational-wave modes, and resonant rotational measurements. The theory establishes a
coherent alternative gravitational framework that recovers Newtonian and weak-field relativistic
behavior while providing a natural path toward quantum—gravitational unification.

1 Introduction

The preceding papers established the geometrical and dynamical foundations of a closure-based
theory of gravitation Thomson III [2026b,c,a]. The first paper introduced propagation density, closure
flow, chronovibrational structure, and the inverse-square organization of gravitational behavior.
The second paper developed conservation laws, dynamical closure equations, and gravitational
propagation dynamics.

The present paper assembles these elements into the first-order formulation of QMU Gravitational
Field Theory. The central proposition is that gravity is the observable manifestation of propagation-
density curvature within conserved closure flow. Matter is interpreted as stable closure organization
within the Aether propagation medium, and gravitational behavior emerges from the spatial and
temporal reorganization of that medium around closure-density concentrations.

Within this framework, closure density, closure-flow current, propagation potential, rotational
curl-stress, and chronovibrational rate form the fundamental gravitational field ledger. Newtonian
gravitation, weak-field relativistic behavior, and gravitational-wave propagation arise as successive
observational projections of this underlying closure structure.

The weak-field projection also yields the post-Newtonian spatial-curvature parameter v = 1, showing
that the propagation-geometry correction recovers the standard first-order Schwarzschild light-
deflection structure.

This language requires careful interpretation. Propagation density refers to the local capacity
of the Aether propagation medium to sustain, transmit, and close physical action. Closure flow
refers to the conserved reorganization of propagation structure around stable centers of rotational
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and chronovibrational coherence. Curvature refers not first to a mathematical manifold, but to
the spatial variation of propagation density and closure-flow direction. The gravitational field is
therefore the macroscopic observational result of nonuniform propagation closure.

The earlier papers in this series established the dimensional and ontological foundations of this
interpretation. They showed that QMU provides a natural ledger for relating electromagnetic
propagation, Aether rotation, gravitational coupling, and Planck-scale limiting structure. The
identity

Ay -curl = F2\? = &2 (1)

anchors the theory by decomposing the electromagnetic propagation constant into Aether rotational
and torsional components. This identity will be referred to as the Aether rotational self-identity, or
Ledger One Thomson III [2025b, 2026a).

The present work extends this structure by asking a deeper question: if gravity is propagation-density
curvature within closure flow, what are the corresponding field equations? The answer requires
identifying the conserved quantity, the flow current, the curvature operator, the Newtonian limit,
and the quantum closure limit.

2 Physical Interpretation of Propagation-Density Curvature

The phrase propagation-density curvature within closure flow may be understood in ordinary
language before it is formalized mathematically. Matter is not treated as a passive object embedded
in empty space. Instead, matter is treated as stable closure structure within the Aether propagation
medium. A massive body represents a region where propagation is organized, compressed, and
rotationally stabilized. Surrounding propagation must then reorganize around that stable closure
center.

The resulting reorganization is observed as gravity. A test body does not fall because an invisible
force reaches outward and pulls it. It falls because the propagation structure surrounding the massive
body is curved inward. The trajectory of the test body follows the local closure-flow gradient.

This interpretation is analogous to refraction in an optical medium. Light bends when the propagation
properties of the medium vary spatially. The bending is not caused by a transverse force acting on
the photon as an isolated projectile. It is caused by a change in propagation geometry. Similarly,
gravitational bending is interpreted as the result of variation in the propagation state of the Aether
medium.
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propagation-density curvature around a source
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closure-flow cuxcent J.

Figure 1: Closure-flow geometry around a spherical source. The central body is represented as
a stable closure-density concentration. The surrounding isosurfaces represent the propagation
potential W.(r), while the inward arrows represent the conserved radial closure-flow current J..

3 Fundamental QMU Gravitational Quantities

A rigorous field theory requires that every field quantity carry an explicit physical interpretation
and dimensional role. The following quantities are introduced as the minimal gravitational field
ledger for this stage of the QMU program.

3.1 Closure Density

We define a scalar closure density field
pe(x, 1) (2)

representing the local density of gravitationally relevant propagation closure. In the observational
projection, this quantity corresponds to ordinary mass density, but it is not ontologically identical to
mass density. Mass density is the SI-measured projection of a deeper closure-density organization.

Let the SI mass-density projection be
pm(X,1). (3)
Then the bridge relation is written in the general form

Pm = TlmPec;) (4)

where 7, is the projection coefficient converting QMU closure density into SI mass density. This
keeps the QMU ontology distinct from the measurement projection.
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3.2 Closure-Flow Current

We define a closure-flow current
JC(X7t) = PcVe, (5)

where v, is the local closure-flow velocity or propagation-current direction. The current J. represents
transport of closure density through the Aether propagation medium.

In the static radial limit, J. reduces to a radial flux field. In the dynamic case, it includes compression,
rarefaction, circulation, and wave transport.

3.3 Propagation Potential

We define a propagation potential
U.(x,t) (6)

whose gradient represents the local curvature of propagation density:
g.=—-VU,. (7)

The observed gravitational acceleration is interpreted as the Newtonian projection of this QMU
closure-gradient field. The projection condition is

g = Ng8c¢, (8)

where 7, converts the QMU closure-gradient field into SI acceleration. If g. is defined directly in SI
acceleration units, then 7y = 1. In a pure QMU treatment, however, 7, should remain explicit until
the ledger is fully closed.

3.4 Rotational Curl-Stress

A rotational curl-stress sector is introduced as
Q. =V xJ.. 9)

This term represents local rotational stress in the closure-flow field. It becomes essential for
gravitational-wave, frame-coupling, vortex, and scalar-mode analysis. Since J. is a closure-density
current, €2, measures circulation of closure transport rather than electromagnetic curl in the ordinary
Maxwellian sense.

3.5 QMU Dimensional Ledger

For internal consistency, the field quantities must satisfy a dimensional ledger. Let [L], [T], and
[M,] denote propagation length, propagation time, and closure content respectively. These may
later be mapped into QMU base quantities built from A¢, Fy, me, €2, €emax?, and A,,.



4 CLOSURE-FLOW CONSERVATION 5

The provisional dimensional assignments are

[pc] = [McL7?), (10)
[ve] = [LT™], (11)
[Je] = [ML7?T7Y, (12)
(] = [ML7°T7Y, (13)
(@] = [L*T77, (14)
[gc] = [LT?). (15)

These assignments recover the ordinary gravitational-potential and acceleration dimensions in the
Newtonian projection while preserving the distinct QMU interpretation of closure content.

The coupling coefficient in the closure Poisson equation
V232U, = Kepe (16)

must therefore satisfy
[ke] = [L°MT77). (17)

This result is significant in QMU because the curvature source term carries frequency-squared
dimensions. The same dimensional character appears in the QMU resonance operator, rson = Fqg.
Thus gravitational curvature is not merely spatial bending; it is also a propagation-rate or resonance-
density condition of the Aether medium. This connects the closure-curvature equation directly to
Ledger One, where A, - curl = F,?A\c? = ¢ Thomson IIT [2025b, 2026a].

This is dimensionally analogous to Newton’s gravitational constant, but its ontological meaning
is different. Newton’s G is the SI projection of gravitational coupling between measured masses.
The QMU coefficient k. is the closure-density coupling between propagation curvature and closure
content.

The SI projection condition becomes
Kepe = ATG pp,. (18)

Substituting p,, = Nmpe gives
ke = ATGnpy,. (19)

Thus 7, is not optional bookkeeping; it is the bridge that determines how closure content is
measured as ordinary mass density.

4 Closure-Flow Conservation

The first field equation is the conservation law for closure density:

dpe
ot

+V-J. =0. (20)

This equation states that closure density is neither created nor destroyed within the propagation
medium. It may redistribute, compress, rarefy, rotate, and propagate, but the total closure content
is conserved.
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In a static spherical system, the time derivative vanishes:

0pe
=0. 21
5 — 0 (21)
Therefore,
V-J.=0. (22)

For a radial closure-flow current, conservation through a spherical surface requires

4mr?J.(r) = constant. (23)

Thus 1
J. —. 24
(r) o (24

This is the origin of the inverse-square gravitational projection. Newton’s inverse-square field is
therefore not fundamental; it is the spherical steady-state projection of conserved closure flow.

5 Newtonian Projection Limit

The ordinary Newtonian gravitational field is written

GM
)

g(r) = . r. (25)

In the QMU closure-flow interpretation, this field arises when the conserved radial closure flux is
projected into the motion of matter. We write

g(r)=-TJ.(r)t (26)

where I'. is a coupling coefficient converting closure-flow density into observable acceleration.
For spherical symmetry,

T 4mr?

where Cjs is the total closure content associated with source mass M. Matching the Newtonian
limit gives

Je(r) (27)

T.Cyr = 4G M. (28)

Thus mass is interpreted as a measurable source of closure-flow content.

6 Propagation-Density Curvature Equation

The propagation potential satisfies a Poisson-type relation in the static weak-field limit:
V20U, = 47Gpp,, (29)

where p,, is the ordinary mass density expressed as the observational projection of closure density.
This equation is the SI-compatible weak-field projection, not the final QMU ontology.
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In the QMU interpretation, the more fundamental closure relation is
VU, = KePe- (30)
The coefficient k. is the QMU gravitational closure coupling. Its SI projection must satisfy
Kepe — ATGppy,. (31)

This relation defines the bridge between mass density and closure density.

The curvature operator V2W¥, has dimensions
(V2] = [T77], (32)

which means the source term k.p. must also carry dimensions of inverse-time squared. This
is important because it shows that gravitational curvature is naturally a frequency-squared or
resonance-rate phenomenon in the QMU interpretation. The same dimensional character appears in
the QMU resonance operator rson = Fq2, suggesting that gravitational curvature should ultimately
be expressible as a deformation of propagation-rate density.

The Newtonian field follows by differentiating the potential:
gc = _V\I/c- (33)
For a pointlike or spherically symmetric closure source, integration of the Poisson relation gives

k.C
e(r) = —— 7, (34)

where C'ys is the total closure content of the source. Therefore

keChr
r.

gelr) = =" (3)
The SI Newtonian projection is recovered when
keCm

=GM. 36

gy (36)

This condition is the closure-content equivalent of gravitational mass. It states that measured
gravitational mass is not the primitive source; it is the SI projection of total closure content.

7 Schwarzschild Projection Limit

The preceding section established that gravitational curvature may be represented by a propagation
potential satisfying

ViU, = KePe- (37)
For a spherically symmetric source, the exterior solution is

U.(r)=— reCu

; (38)

drr
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where C)y is the total closure content associated with the source.

The Newtonian projection follows immediately from

keCur

8c = *V\ch = - A7 r,

(39)

recovering the inverse-square gravitational field.

However, Newtonian gravity alone predicts only half of the observed solar light-deflection angle. The
full Schwarzschild result requires both a propagation-rate effect and a spatial propagation-geometry
effect.

Within the QMU interpretation, this distinction acquires a direct physical meaning.

The propagation potential does not merely accelerate matter Thomson III [2026a], Einstein [1916],
Schwarzschild [1916]. It modifies the local propagation state of the Aether medium itself.

Consequently, two observable effects arise:

1. variation of local chronovibrational rates,
2. variation of local propagation geometry.

The first effect corresponds to gravitational clock-rate shifts. The second corresponds to spatial
curvature of propagation pathways.

Define a dimensionless closure potential

U
d. = = (40)
For weak fields,
|P.| < 1. (41)

The local chronovibrational rate then scales approximately as

ve(r)

Voo

~ 1+ O (r). (42)
Likewise, the local radial propagation scale acquires a first-order correction

0(r)

~1—®(r). (43)

The first relation alters propagation frequency. The second alters propagation geometry.

Together they produce the effective weak-field propagation metric

ds® = — (1 +2®,) 2dt* + (1 — 20,) ' dr® 4 12d02. (44)
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Substituting
GM
b, =——— 45
2, (45)
gives
2GM 2G M\ !
ds® = — (1 — G2 ) cdt® + (1 - G2 ) dr® + r?dQ2?, (46)
cor cer

which is precisely the weak-field Schwarzschild geometry.

In the QMU interpretation this metric is not fundamental. It is an observational projection of
propagation-density curvature within closure flow.

Spacetime curvature therefore emerges from changes in the propagation state of the Aether medium
rather than existing as an independent geometrical substrate.

For a null propagation path passing a spherical source with impact parameter b, the resulting

first-order deflection angle becomes

4GM
AG =2 4
0= (47)

which is the standard Schwarzschild light-deflection result.
The QMU significance of this result is substantial.
The Newtonian inverse-square field emerges from closure-flow conservation.

The additional factor required for the Schwarzschild deflection arises from propagation-geometry
curvature of the Aether medium itself.

Thus the complete weak-field gravitational behavior may be interpreted as the combined effect of
1. closure-density gradients,

2. chronovibrational rate variation,

3. propagation-geometry curvature.

The Schwarzschild solution therefore appears naturally as the weak-field projection limit of
propagation-density curvature within conserved closure flow.
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Figure 2: QMU interpretation of the Schwarzschild projection. The same propagation potential
V. produces both chronovibrational rate variation and spatial propagation-geometry variation.
Together these effects recover the full weak-field Schwarzschild light-deflection result.

7.1 Post-Newtonian Parameter Projection

The weak-field Schwarzschild projection may also be expressed in post-Newtonian language. In the
standard first-order form, the metric coefficients are written as

20
gt ~ — (1 + c2> ; (48)
2vP
rr — 1- %7 (49)
where v measures the amount of spatial curvature produced per unit gravitational potential.
In the QMU projection developed above, the dimensionless closure potential is
Ve
b, = 2 (50)
and the effective weak-field metric is
ds® = — (1 4+ 2®,) Adt? + (1 — 20.) " dr® + r2dQ>. (51)
Expanding the radial term to first order gives
(1—28,)" ' ~1+20,. (52)

For ®. = —GM/(c*r), this corresponds to the standard Schwarzschild weak-field result and yields
the post-Newtonian value

v =1 (53)
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Thus the QMU propagation-geometry correction supplies the same spatial curvature contribution
that produces the full Schwarzschild light deflection. The Newtonian closure-flow term supplies the
acceleration field, while the spatial propagation-geometry term supplies the additional curvature
required by first post-Newtonian tests.

7.2 Relation to Newtonian and Relativistic Trajectories

In the Newtonian description, planetary and test-particle motion is represented within an effectively
Euclidean spatial geometry. The gravitational field acts through an inverse-square acceleration that
curves otherwise straight inertial trajectories into Keplerian conic sections.

General Relativity retains the Newtonian inverse-square limit but introduces an additional geomet-
rical contribution arising from spatial curvature. In weak gravitational fields this correction is small,
yet it produces measurable effects including the full solar light-deflection angle and the anomalous
perihelion precession of Mercury.

Within the present QMU framework, the Newtonian component emerges from closure-flow conserva-
tion, while the relativistic correction emerges from propagation-geometry curvature of the Aether
medium. The Schwarzschild projection therefore appears as the combined effect of closure-density
gradients and propagation-state geometry rather than as curvature imposed upon an independent
spacetime manifold.

8 Rotational Curl-Stress Extension

Gravity is not purely radial in the general case. Rotating bodies, gravitational waves, plasma
structures, and galactic-scale systems require a rotational sector. The curl-stress field

Q. =V xJ. (54)
measures rotational closure circulation.

The generalized field equation therefore includes both divergence and curl components:

V- g = —KepPe, (55)
09,
ngc——at. (56)

The first equation gives the compressive or scalar gravitational sector. The second introduces
rotational closure dynamics and allows gravitational induction effects analogous to electromagnetic
induction, but expressed in propagation-density geometry rather than charge-current transport.

This suggests that the complete rotational sector may require a native QMU curl operator, torsion
tensor, Clifford multivector formulation, or other ledger-based operator structure rather than
ordinary three-dimensional Gibbs vector calculus alone.

9 Chronovibrational Propagation-Rate Sector

Clock rates are interpreted as local chronovibrational rates within the present moment. In regions
of stronger closure density, local chronovibrational processes shift because the propagation medium
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is more compressed. Define a local chronovibrational rate field
Ve(x,1). (57)
The fractional clock-rate gradient is then related to the propagation potential by
Vv, VAU

~ —

. (58)

Ve c2

In weak fields, this corresponds to the familiar gravitational clock-rate behavior, but the interpretation
is different. Time does not flow into separate frames. Rather, clock processes change rate within
the present moment because their local propagation closure conditions differ.

10 Toward the Full QMU Gravitational Field Equation

The preceding sectors can be assembled into a generalized QMU gravitational field structure:

gc[\PCaJmQCaVC] = ICC[pCvJC)QC]‘ (59)
Here G, represents the geometric propagation-curvature operator, while /. represents the closure-
source operator.

A minimal scalar dynamic equation is obtained by adding finite propagation to the static curvature
equation:
0¥ = Kepe, (60)

where the QMU propagation d’Alembertian is

1 92

2 _——
O.=V2 - 55 (61)

This is the scalar closure-wave extension of the static propagation-density curvature equation.
It predicts that changes in closure density propagate at the electromagnetic propagation speed
¢ = FyAc unless a later QMU correction identifies a distinct scalar-mode propagation coefficient.

A first-order curl-stress coupling may be written
‘:’C\IIC + Xc Rc(nc) = KcpPe- (62)

The operator R, must convert rotational closure stress into a scalar curvature contribution with
dimensions [T~2]. A minimal admissible choice is

Re(Q) =V - Q, (63)

but this term vanishes identically if Q. = V x J. is treated as an ordinary smooth vector field.
Therefore, a nonzero scalar coupling requires one of three conditions:

1. singular or topological closure defects,
2. boundary discontinuities in the closure-flow field,
3. or a higher-order QMU operator in which €2. is not merely the ordinary vector curl of J..



10 TOWARD THE FULL QMU GRAVITATIONAL FIELD EQUATION 13

This distinction is important. The curl-stress sector should not be inserted into the scalar equation
unless the topology or operator structure permits a nonzero scalar projection.

The rigorous candidate scalar equation is therefore
OV = Kepe (64)

for smooth closure-flow regions, with additional rotational and topological terms reserved for domains
containing circulation defects, anisotropic media, or boundary-driven closure stresses.

The corresponding vector closure equations are

0pe
En +V-J.=0, (65)
gc = —V\I/m (66)
V-ge= —RepPe, (67)
U, = Kepe. (68)

These equations form the minimal scalar QMU gravitational field system. The complete theory
must extend this system into a tensor, multivector, or QMU-operator field object that includes
rotational closure stress without violating ordinary vector identities.

Pe transport
‘ closure density

sources

e ‘

closure-flow current

8c

v,
closure-gradient field

propagation potential

observable projection

v

Q

rotational curl-stress chronovibrational rate

Figure 3: Minimal QMU gravitational field ledger. Closure density p., closure-flow current J,
propagation potential W., closure-gradient field g, rotational curl-stress 2., and chronovibrational
rate v, form the first-order gravitational field structure.
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11  Quantum—Gravitational Unity Limit

electromagnetic gravitation
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. rotational closure-density
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one underlying Aether propagation structure

Figure 4: Quantum mechanics, electromagnetism, and gravitation as scale regimes of one propagation
medium. Quantum states correspond to microscopic closure eigenstructure, electromagnetism to
rotational propagation transport, and gravity to macroscopic propagation-density curvature.

The theory now reaches its most important interpretive consequence. If quantum mechanics
describes stable microscopic closure eigenstates and gravity describes macroscopic propagation-
density curvature, then both are scale regimes of the same Aether propagation structure.

Quantum states are allowed closure geometries. Gravitational fields are large-scale closure-density
gradients. Electromagnetic fields are rotational propagation transports within the same medium.
These are not separate substances. They are different observational projections of conserved
propagation closure.

The unification of gravity and quantum mechanics therefore does not require imposing quantum
rules onto gravity from outside the theory. Instead, gravitational behavior must be derived as the
collective large-scale limit of the same closure principles that produce quantum discreteness.

12 Experimental Handles

The QMU gravitational field theory suggests several possible experimental handles:

Precision clock-rate gradients near controlled mass-density configurations.
Correlated magnetometer arrays for detecting scalar gravitational-wave closure modes.
Resonant RMFD-array readouts for local closure-flow modulation.

W=

High-sensitivity optical interferometry testing propagation-density curvature in rotating or

magnetically structured systems.

5. Reanalysis of gravitational anomalies in terms of closure-flow conservation rather than force
perturbation.

6. QMU operator searches for dimensional identities linking gravitational coupling to electromag-

netic propagation constants.
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‘ QMU gravitational field theory ‘

scalar gravitational-wave modes

clock-rate gradients RMFD / magnetometer arrays
0.V,

v, shifts closure-flow signatures

\ | /

experimental discrimination
from standard projections

Figure 5: Experimental handles for QMU gravitational field theory. The most direct tests involve
clock-rate gradients, RMFD or magnetometer closure-flow correlations, and scalar gravitational-wave
signatures associated with the dynamic propagation-density equation.

13 Conclusion

This paper presents the first-order formulation of QMU Gravitational Field Theory. Gravity is
interpreted as propagation-density curvature within conserved closure flow, and the resulting field
structure is expressed through a gravitational ledger consisting of closure density, closure-flow
current, propagation potential, rotational curl-stress, and chronovibrational rate.

The most important consequence is the proposed unity of quantum mechanics and gravity. Quan-
tum mechanics describes stable microscopic closure eigenstates. Gravity describes macroscopic
propagation-density curvature. Electromagnetism describes rotational propagation transport. These
are different scale regimes of one underlying Aether propagation structure.

The theory presented here completes the foundational stage of the QMU gravitational program. A
coherent field structure now exists that recovers Newtonian gravitation, weak-field Schwarzschild
behavior, and finite-speed gravitational propagation while maintaining a unified closure ontology.
The next phase of development is the closure of the remaining field constants, extension of the
rotational sector, and the construction of strong-field and multibody solutions. These efforts will
determine whether propagation-density curvature within conserved closure flow can serve as a
complete description of gravitational phenomena across quantum, astrophysical, and cosmological
scales.

The weak-field projection further identifies the QMU propagation-geometry correction with the
post-Newtonian value v = 1, indicating that the theory recovers the first-order spatial-curvature
contribution required for classical light-deflection tests.
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