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1 MATTER–AETHER TENSOR EQUATION 1

Abstract

Most physicists encountering any mention of an Aether are inclined to reserve judgment
until clear, quantitative evidence is displayed. This article therefore begins with a concrete
equation—a Matter–Aether tensor equation—that connects the length density of physical matter
to the curl of the Quantum Aether in Quantum Measurement Units (QMU). The equation
is an adapted version of Schwarzschild’s exact solution for Einstein’s circular deflection angle,
rewritten in terms of the Aether unit Au and the torsional unit curl. In this representation,
the familiar factor c2 is recognized as the Ledger One identity Au curl = Fq

2 λC
2, so that the

light-deflection formula becomes an explicit matter–Aether coupling rather than a kinematic
curiosity. The tensor admits both a half–curl form and a curl-squared form with an Aether
curvature scalar KA = (curl/2)2, clarifying how length density, torsion, and Aether rotation
share a single ledger.

Within this framework, the radian is promoted from a “dimensionless” angle to a unit of
Aether curl, while the reciprocal permeability is counted in turns of a coil, so that inductance and
vacuum permeability become literal tallies of Aether torsion quanta. Recasting the Sun–Earth
Newton interaction in QMU shows that the same Gm/r combination that sets the deflection
angle also defines a small electrical complement: the gravitational interaction is written as
electric flux density times Aether rotation, leading to QMU surface tension and potential units.
This General Relativity potential, interpreted as an Aether density gradient, is negligible locally
but accumulates over large length densities and distances. The resulting picture keeps gravity
strictly Newtonian while interpreting Einstein curvature as Aether density gradients encoded in
curl and Au, with suggested tests involving eclipses, comet activity, and large-scale filamentary
structures.

1 Matter–Aether Tensor Equation

Institutional attribution follows the QADI reference identity Thomson III [2025]. Physicists often
wish to see a quantitative result before investing effort in a new conceptual framework. In the Aether
Physics Model (APM) formulated in Quantum Measurement Units (QMU), a key quantitative
starting point is a tensor equation relating the length density of matter to the curl of the Aether
fabric.

Consider a massive body such as the Sun, with mass m⊙ and characteristic radius r⊙. The
Matter–Aether tensor equation is written in the form

2Gm⊙
r⊙

= 8.493 × 10−6 curl
2 Au, (1)

where

• G is Newton’s gravitational constant,
• curl is the QMU curl unit, the torsional measure of Aether curvature,
• Au is the QMU Aether unit, the rotating magnetic field unit.

The left-hand side, 2Gm⊙/r⊙, is proportional to twice the length density of the massive body (mass
per length, scaled by G). The right-hand side is proportional to half of the Aether curl, with the
proportionality expressed through the Aether unit Au.

Equation (1) is an Aether-rewritten version of Schwarzschild’s exact solution for the circular
deflection angle of light grazing a spherical mass. It is directly related to the standard Einstein
deflection formula for straight-path trajectories passing near a massive object, but decomposed
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into explicit Aether rotational and torsional factors. Later sections show that this same tensor
can be recast in a curl-squared form with an Aether curvature scalar KA, and that the Gm/r
combination appearing here is the same ledger element that fixes the Sun–Earth force and its small
QMU electrical complement. In this way, the tensor provides both an entry point for mainstream
readers (through the familiar deflection magnitude) and a QMU-based bridge to Aether density
gradients and electrical potentials.

2 From Schwarzschild to Aether: c2 as Aether Curl

In the QMU framework, the curl unit curl and the Aether unit Au obey the Ledger One identity

Au · curl = Fq
2λC

2 = c2, (2)

where Fq is the quantum frequency and λC is the Compton wavelength of the electron. Thus,
the conventional appearance of c2 in many relativistic equations is not merely “the speed of light
squared” but a shorthand for the product of rotational and torsional Aether constants.

Substituting Au = c2/curl from (2) into (1) yields

2Gm⊙
r⊙

= 8.493 × 10−6 curl
2

c2

curl = 8.493 × 10−6 c2. (3)

Rearranging with the standard deflection-angle normalization gives

4Gm⊙
c2r⊙

= 8.493 × 10−6, (4)

which is the familiar Schwarzschild exact solution for the solar light-deflection angle in radians at
the solar limb. In this light, the presence of c2 in the deflection formula is not primarily a statement
about “light” as such, but about the Aether rotational–torsional ledger. The factor c2 encodes the
product Au · curl, so that Schwarzschild’s solution becomes a specific instance of Aether geometry
acting on trajectories.

3 Dimensions of Radians and the Role of Curl

In conventional treatments, the radian is taken to be a dimensionless number, a ratio of arc length
to radius. In the Aether Physics Model, this is insufficient. The deflection angle in (4) is not
dimensionless; it is in units of curl/2 Thomson [2025b].

Interpreting (1) reveals that the Aether forms a black hole when the Aether fabric curl reaches a
critical value of order unity:

curl → 1 ⇒ Aether collapse / black hole limit.

Thus a radian corresponds to a unit increment of Aether curl. The radian is a genuine dimensional
unit in QMU, belonging to the torsional sector of the Aether ledger, and is conspicuously missing
from the base structure of conventional MKS/SI. Had its physical nature been recognized earlier,
electrodynamics and gravitation would likely have developed in a very different direction, with the
Aether never having been relegated to historical curiosity.
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The reciprocal of the curl unit is the QMU permeability unit perm, defined such that

perm = 1
curl = 4µ0 (5)

in terms of the conventional vacuum permeability µ0. In QMU, 2perm counts turns of a coil
Thomson [2025b]. The mainstream formula for inductance is better understood as an integer count
N of turns multiplying a permeability that itself is counted in turns. In the Aether-based ledger,
the coil geometry is literally a counting of Aether torsion quanta.

4 Distributed Charge and Limitations of Conventional Units

The "curl" unit curl arises naturally from a system of units based on distributed charge (charge
squared). In QMU the base charge units are e2 for electrostatic charge and eemax

2 for magnetic
charge; all electromagnetic quantities are built from these distributed charges. The curl is then
defined as

curl = eemax
2

meλC
, (6)

and the Aether unit as
Au = kC16π2, (7)

where kC is the conventional Coulomb constant, and me and λC are the electron mass and Compton
wavelength. The cgs system of units is inherently based on distributed charge, and in that setting
the curl and Aether units can be expressed as simple combinations of c and dimensionless factors.
Conventional MKS/SI, however, largely obscures the distributed charge structure in favor of a mixed
system with separate charge and current dimensions. This obscuration hides simple ledger relations
such as (2) and prevents straightforward definition of units for photons, light, friction, eddy currents,
and other processes that are naturally expressed in QMU. By contrast, QMU provides:

• a photon unit for single-photon energy–momentum,
• units for light propagation, friction, and eddy currents,
• simple Ohm’s-law-like relations for biological physics,
• and a direct bridge to quantum mechanics, since the base values and dimensions derive from

subatomic particle properties.

In this framework, the familiar E = mc2 for the electron at its orbital valence position is reinterpreted
as

enrg = me curl Au, (8)
the statement that the electron mass fills one full curl of the Aether within a quantum Aether unit.
In cgs-based ledgers this is seen in the simple relation curl = c2/16π2, but the core point is that me
couples directly to Aether curl and rotation, not to an abstract, stand-alone constant c.

5 Length Density and Aether Space Curvature

The deflection angle encoded in the Matter–Aether tensor equation (1) depends not only on the
total mass, but on the length density of that mass,

λmatter = m

r
, (9)
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as it appears in 2Gm/r. A key observation is that the curvature of space—quantified by curl—is
proportional to twice the length density of physical matter. This is not a gravitational potential in
the Newtonian sense, but a space-density gradient effect: the Aether fabric is stretched or pinched
according to how mass is distributed along directions in space. The fact that Einstein’s deflection
equation is based on twice the length density suggests that neutrons in particular play a central role
in altering the curl of the surrounding Aether. In the Aether Physics Model, neutrons are bound
states of electrons and protons whose distributed charges pinch the quantum spaces occupied by
subatomic particles. This pinching stretches the surrounding Aether fabric toward the physical
matter, increasing the local curl. The higher the neutron density—that is, the larger the mass
per length—the more curvature is imparted to the Aether. The space curvature calculated by the
Matter–Aether tensor equation is an addition to the Newtonian gravitational force and Kepler’s
orbital relations. It adjusts the path trajectories of objects passing near massive bodies (e.g., comets
near the Sun) and of objects in tight orbits (e.g., Mercury around the Sun). None of the conventional
General Relativity equations are gravity equations in the sense of directly giving gravitational force
from a single law; instead they give curvature, which must then be interpreted. From the APM
viewpoint, treating (1) as a stand-alone “gravity law” is a category error: it is a space-density
gradient equation for a single mass, not a two-body force law like Newton’s.

6 Gravity and Electrical Constants in QMU

The most important consequence of the Matter–Aether tensor equation is the explicit coupling
between the mechanical aspect of existence (length density of matter) and the electrical aspect
(Aether curl and rotation). Newton’s gravitational law for the Sun–Earth system may be rewritten
in SI/MKS as

G
m⊙m⊕

au2 = 3.543 × 1022 newtons. (10)

When expressed in QMU the equation becomes

G
m⊙m⊕

au2 = 1.05 × 1024 efxd Au, (11)

where

• m⊙ is the solar mass,
• m⊕ is the terrestrial mass,
• au is the astronomical unit,
• efxd is the QMU unit of electric flux density.

Thus the gravitational interaction between Sun and Earth is expressed as a product of electric flux
density and the Aether rotational constant. At one astronomical unit the corresponding Aether
surface tension is

1.05 × 1024 efxd Au

au = 17.03 sten, (12)

where sten is the QMU unit of surface tension. The ratio of surface tension to electric flux density
defines a QMU potential unit potn:

17.03 sten
1.05 × 1024 efxd = 1.622 × 10−23 potn. (13)
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The QMU potential potn is related to the conventional voltage through a charge conversion factor
Thomson [2025a]

ccf = eemax
2

e
, (14)

where

• e is the elementary electrostatic charge,
• eemax

2 is the electron magnetic charge.

Multiplying (13) by ccf yields an extremely small conventional potential, on the order expected
for a General-Relativity-type space-density correction in interplanetary space. The key point is
that the “gravitational” potential appearing in these relations is simultaneously an Aether-based
electrical potential in QMU. In summary:

• the gravitational force is expressed in terms of electric flux density and Aether rotation,
• surface tension of the Aether at planetary distances is a well-defined QMU quantity,
• the resulting potential is small but nonzero and can, in principle, be compared with electrical

measurements.

7 Curl-Squared Form of the Matter–Aether Tensor

Equation (1) was written to make the factor of half–curl explicit,

2Gm⊙
r⊙

= 8.493 × 10−6 curl
2 Au, (15)

so that the numerical coefficient on the right-hand side can be directly identified with the observed
solar light-deflection angle in radians. In this form, the equation reads: twice the length density of
the Sun, scaled by G, is matched by a small fraction of the Aether curl, scaled by the Aether unit
Au. For the geometry of the Aether, however, it is often more natural to work with the curl-squared
quantity. Multiplying both sides of the equation by curl/2 gives(2Gm⊙

r⊙

) curl
2 = 8.493 × 10−6

(curl
2

)2
Au. (16)

Defining the Aether curvature scalar

KA ≡
(curl

2

)2
, (17)

equation (16) can be written as(2Gm⊙
r⊙

) curl
2 = 8.493 × 10−6 KA Au. (18)

This is the curl-squared form of the Matter–Aether tensor. The left-hand side is a product of twice
the length density, 2Gm⊙/r⊙, with a half–curl factor curl/2; it represents how strongly the mass
distribution attempts to twist the surrounding Aether. The right-hand side is a product of the
Aether curvature scalar KA with the Aether rotational constant Au; it represents how much curved,
rotating Aether is actually present. In this ledger:
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• KA measures the intrinsic curvature of the Aether fabric in units of (curl/2)2.
• Au measures the rotational stiffness of the Aether—the rotating magnetic field content per

unit of curl.
• The coefficient 8.493 × 10−6 encodes the particular Sun–grazing geometry: it is the small

fraction of a full curl-squared required to reproduce the observed deflection at the solar limb.

From the APM perspective, equation (18) plays a role analogous to the curvature–stress relation of
General Relativity. Instead of “curvature = constant × stress–energy tensor,” the Aether ledger
says:

(length density × torsion) = (Aether curvature × Aether rotation).

The left-hand side is entirely mechanical: it depends only on G, the mass m⊙, and the characteristic
length r⊙, with one factor of curl inserted as a torsional probe. The right-hand side is entirely
Aetheric: it depends on how much of the Aether’s intrinsic curl-squared KA is excited, and how
that curvature is weighted by the Aether unit Au. The black-hole limit discussed above is naturally
expressed in this curl-squared language. When the Aether fabric is driven to a full curl, curl → 1,
one has KA → 1/4 in the half–curl convention, and equation (18) says that the mechanical length
density has pumped the Aether curvature up to its saturation value. Beyond this point the Aether
can no longer supply additional curl; the geometry locks into an Aether-collapse configuration, which
appears observationally as a black hole. Finally, the Newton-form gravitational force expression
earlier in the paper provides a practical anchor for mainstream readers: it shows that the same Gm/r
combination that reproduces the Sun–Earth force in newtons also sets the scale of KA required in
equation (18). The newton-based expression fixes the overall magnitude, while the curl-squared
form reveals the underlying Aether ledger: a precise, QMU-based statement of how mass-induced
length density is balanced by Aether curvature and rotation.

8 Relevance of the Electrical Form of General Relativity

If the General Relativity component of the QMU potential is physically real, then the space-density
gradient potential should couple to the electric and magnetic fields of massive bodies in the same
way that General Relativity curvature couples to their "gravitational" fields. The electrical equations
presented here would then constitute tiny, but conceptually important, adjustments to conventional
electric and magnetic force laws over large distances. Several contexts become immediately relevant:

1. Orbital alignments and eclipses. Under certain orbital configurations, the space-density
gradient potential may be magnified, potentially enabling catastrophic electrical discharges
between bodies, particularly during eclipses when field geometries are temporarily aligned.
Coordinated observations during partial solar eclipses have shown disturbances in atmospheric
electric fields (AEF) and ionospheric plasma drifts, with AEF changes on the order of a few
V/m Momcilovic et al. [2025]. Numerical models of the equatorial electrojet during total
eclipses indicate ionospheric disturbances consistent with small potential gradients Le et al.
[2025]. Bioelectrical synchronization in trees, with signals aligning hours before the eclipse,
suggests broader environmental responses to these fields Garcia et al. [2025].

2. Cometary behavior. As comets move toward and away from the Sun, both their length-
density environment and Aether surface tension change. The QMU potential gradient may
contribute to the electrical behavior of comets, such as the onset of comae and tails and the
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timing of discharges relative to perihelion. Rosetta mission data from Comet 67P/Churyumov-
Gerasimenko revealed short-lived outbursts near perihelion, with extremely low-frequency
waves in the diamagnetic cavity indicating plasma activity potentially driven by electric
potentials Huang et al. [2018], Agency [2015]. While no direct discharges were observed, the
color changes and firework-like displays suggest energy releases compatible with small gradient
accumulations Agency [2016].

3. Astrophysical structures. For very large length-density structures such as galaxies, galactic
bars, and cosmic filaments, the Matter–Aether tensor equation implies a non-negligible Aether
surface tension and potential over megaparsec scales. These may influence the morphology of
filaments, jets, and large-scale currents. Observations of Galactic Center filaments show strong
magnetic fields (≈ 1.4 × 10−10 T) and synchrotron emission, with electric currents inferred
in cosmic plasmas De Angelis [2025], Yusef-Zadeh et al. [2022]. Measured interplanetary
potentials, such as 0.55 V changes over 322 miles from NASA’s Endurance mission, provide a
baseline for scaling to larger structures Aeronautics and Administration [2024].

In addition to these qualitative considerations, the QMU framework suggests specific experimental
and observational tests:

• high-precision measurements of light deflection and time-delay near the Sun and neutron-rich
stars, interpreted through curl and Au,

• spacecraft-based measurements of potential gradients along heliocentric trajectories, analyzed
in QMU units efxd, sten, and potn. For example, predict heliospheric potentials ≈ 10−18 V
baseline, accumulating to ≈ 10−15 V/m in filaments, driving observable currents via syn-
chrotron or Faraday rotation Mozer [2025], Russell and Whipple [1961],

• correlation studies between comet activity and predicted Aether surface-tension profiles along
cometary orbits, testable with data from missions like Rosetta showing outbursts scaling with
perihelion proximity.

If confirmed, the General Relativity potential interpreted in QMU would place gravitational and
electromagnetic phenomena on a common Aether ledger, unifying them as different expressions of
Aether density and curl.

9 Conclusions

The Matter–Aether tensor equation

2Gm⊙
r⊙

= 8.493 × 10−6 curl
2 Au, (19)

demonstrates a quantitative bridge between the length density of physical matter and the curl of
the quantum Aether. Rewriting Schwarzschild’s exact solution in terms of Au and curl reveals
that the ubiquitous factor c2 is an Aether ledger identity, not merely the square of a speed. In
this picture, the radian is a dimensional unit of curl/2, twice permeability counts coil turns, and
the gravitational constant G is tensorially linked to the Aether magnetic constant Au. Expressing
Newtonian gravitational interactions in QMU shows that gravitational force has an electrical
complement: the Sun–Earth force can be written in terms of electric flux density and Aether surface
tension, leading to a small but definite QMU potential. This potential provides an electrical form
of General Relativity, with implications for eclipses, comets, galactic structures, and cosmological
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filaments. Taken together, these results support an interpretation in which gravity is strictly
Newtonian, but Einstein’s “curvature of space” is reinterpreted as an Aether density gradient
governed by curl and Au. The Matter–Aether tensor equation is then a concise ledger statement
linking mass distribution to Aether geometry, opening a pathway to testable Aether-based corrections
to long-range electromagnetic and gravitational phenomena.
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