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The Aether Physics Model (APM) posits that galactic black holes form when the Aether’s
curl reaches a critical value, curlref = 𝑒emax2/(𝑚𝑒𝜆C), corresponding to a maximum
length density of 𝑚𝑎/𝜆C. This condition sets the event horizon radius at 𝑟APM

𝑠 =

2 𝑓eff 𝑟GR
𝑠 , where 𝑟GR

𝑠 is the General Relativity Schwarzschild radius and 𝑓eff is a
dimensionless factor encoding the neutron-to-unbound-matter ratio. For stable matter,
𝑓eff = 1, predicting a radius twice that of GR. However, unbound galactic matter adjusts
𝑓eff . Event Horizon Telescope data for M87* and Sgr A* are consistent with 𝑓eff ≈ 0.50
and 0.48, respectively, aligning APM predictions with observations. The model is
anchored by a universal mass-to-magnetic-charge ratio Ξ = 𝑚𝑒/𝑒emax2 ≈ 7.242 ×
10−10 s2cm−3 and other QMU ledger identities, providing a falsifiable framework for
compact object physics.
Le Modèle de Physique de l’Éther (APM) postule que les trous noirs galactiques se
forment lorsque le rotationnel de l’Éther (curl) atteint une valeur critique, curlref =

𝑒emax2/(𝑚𝑒𝜆C), correspondant à une densité de longueur maximale 𝑚𝑎/𝜆C. Cette
condition fixe le rayon de l’horizon à 𝑟APM

𝑠 = 2 𝑓eff 𝑟GR
𝑠 , où 𝑟GR

𝑠 est le rayon de
Schwarzschild de la relativité générale et 𝑓eff un facteur sans dimension qui encode le
rapport neutrons/matière non liée. Pour de la matière stable, 𝑓eff = 1 — ce qui prédit un
rayon double de celui de la RG —, tandis que la matière galactique non liée ajuste 𝑓eff .
Les données du Télescope de l’Horizon des Événements (EHT) pour M87* et Sgr A*
sont compatibles avec 𝑓eff ≈ 0.50 et 0.48, respectivement, ce qui aligne les prédictions de
l’APM avec les observations. Le modèle s’appuie sur un rapport universel masse/charge
magnétique Ξ = 𝑚𝑒/𝑒emax2 ≈ 7.242 × 10−10 s2 cm−3 ainsi que sur d’autres identités
de registre QMU, fournissant un cadre réfutable pour la physique des objets compacts.

Keywords— Aether Physics Model; galactic black holes; event horizon radius; curl reference; length density; Quantum
Measurement Units; Gaussian cgs; polarization helicity; EHT observations; scalar-tensor coupling.
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1 Introduction

The Aether Physics Model (APM) proposes a quantized Aether
medium composed of structured vacuum domains that carry
distributed magnetic-charge capacity [1]. In this framework,
galactic black holes form when the Aether’s curl, defined
as curl(𝑟) = 𝑒𝑔

2/(𝑚𝑔𝑟), reaches a critical reference value,
curlref = 𝑒emax

2/(𝑚𝑒𝜆C). This occurs at a maximum length
density of 𝑚𝑎/𝜆C, where the weak-field deflection angle is
approximately 1 radian.

A key parameter is the effective mass factor, 𝑓eff , which
quantifies the compression of Aether units due to the neutron-
to-unbound-matter ratio. Unbound matter (free electrons and
protons) corresponds to a baseline, while neutron formation
is theorized to compress two Aether units into one, effectively
”pinching” space. For stable matter with a balanced ratio,
𝑓eff ≈ 1. However, diffuse galactic matter like hydrogen gas
or electron clouds alters this ratio, adjusting 𝑓eff .

The model is built on a universal mass-to-magnetic-charge
ratio: Ξ = 𝑚𝑎/𝑒𝑎2 = 𝑚𝑒/𝑒emax

2 = 𝑚𝑔/𝑒𝑔2 ≈ 7.242 ×
10−10 s2cm−3. This provides a coherent ledger for predicting

black hole parameters, testable via Event Horizon Telescope
(EHT) observations. The APM is presented here as a classical
effective field theory suitable for journals open to alternative
gravitational models.

2 APM Framework and QMU Ledger
The APM uses Quantum Measurement Units (QMU), with
fundamental dimensions leng, mass, freq, and chrg. The
ledger is closed by a set of identities linking key constants.

2.1 QMU Ledger Identities
The framework is defined by the following relations:

• Velocity Ledger: 𝑐 = 𝜆C𝐹q

• Gravitational Constant: 𝐺 =
𝜆C

3𝐹q
2

𝑚𝑎

• Mass-to-Charge Ratio: 𝑚𝑎

𝑒𝑎
2 =

𝑚𝑒

𝑒emax2 =
𝑚𝑔

𝑒𝑔
2 ≡ Ξ

• Reference Curl: curlref =
𝑒emax

2

𝑚𝑒𝜆C

• Aether Dynamics (cgs): 𝑐2 = 𝐴ucurlref

• Galactic coupling factor: 𝑞gal = 𝑚𝑔 𝜆C
3𝐹q
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The constant 𝐴u normalizes the Aether field’s kinetic term and
is dimensionless in Gaussian-cgs units, where 𝐴u = 16𝜋2. In
this system, the Aether conductance, Cd, which links angular
momentum to magnetic charge capacity via 𝑒emax

2 = ℎ × Cd,
is given by Cd = 𝑐/(16𝜋2). The curl unit carries the angle
ledger, with its numerical value expressed in radians.
Units note: Identities written as 𝑐2 = 𝐴𝑢 curlref and Cd =

𝑐/(16𝜋2) are cgs statements; in SI/MKS, 𝐴𝑢 is dimensional
and these forms must not be transplanted verbatim.

2.2 Key Constants (cgs)
• Compton wavelength: 𝜆C = 2.426 × 10−10 cm.
• Quantum frequency: 𝐹𝑞 = 1.236 × 1020 s−1.
• Aether maximum mass: 𝑚𝑎 = 3.268 × 1018 g.
• Electron mass: 𝑚𝑒 = 9.109 × 10−28 g.
• Electron magnetic charge: 𝑒emax

2 = 1.258×10−18 cm3gs−2.
• Reference curl: curlref ≈ 5.691 × 1018 cm2s−2.

3 Galactic Aether Lagrangian
The scalar field Φ ≡ Φ represents the galactic length density
[Φ] = mass leng−1. In QMU/cgs the covariant Lagrangian
density is

L =
1

16𝜋𝐺
𝑅 + 𝜅 𝐺 Φ2𝑅 − 1

4𝐴u
𝐹𝜇𝜈𝐹

𝜇𝜈

+ 1
2
𝑔𝜇𝜈𝜕𝜇Φ 𝜕𝜈Φ − 1

2
𝑚2

Φ Φ2

+ 𝛼 𝐴u 𝐴𝜇𝐴
𝜇 Φ2 + 𝛽

8𝜋
𝑞gal Φ 𝐹𝜇𝜈𝐹

𝜇𝜈

(1)

with 𝐹𝜇𝜈 = 𝜕𝜇𝐴𝜈 − 𝜕𝜈𝐴𝜇 and the action 𝑆 =
∫
𝑑4𝑥

√−𝑔L.

4 Field Equations and Aether Imprint
Applying the Euler-Lagrange equations to the metric, scalar
field, and Aether field yields a set of coupled equations. The
new terms 𝜅𝐺Φ2𝑅, 𝛼𝐴u𝐴𝜇𝐴

𝜇Φ2, and 𝛽𝑞galΦ𝐹𝜇𝜈𝐹
𝜇𝜈 intro-

duce scalar-tensor and EM-Aether couplings.
While these terms are negligible in weak-field environ-

ments like the Solar System (making PPN parameters GR-
like), they produce an “Aether imprint” near compact objects
with high Φ. This imprint predicts unique signatures, such
as polarization rotation and helical jet collimation, that are
distinct from pure GR.

5 Derivation of the Event Horizon
The standard GR light deflection formula is 𝜃 =

4𝐺𝑚𝑔

𝑏𝑐2 . In
the APM, the effective speed of light is set by the Aether
properties. Using the cgs identity 𝑐2 = 𝐴ucurlref , the for-
mula becomes 𝜃 =

4𝐺𝑚𝑔

𝑏𝐴ucurlref
. Operationally, diffuse, unbound

environments (e.g., H I clouds, electron halos) yield a poros-
ity baseline 𝑓eff ≃ 1

2 , while fully bound, neutron-compressed
environments approach 𝑓eff ≃ 1.

We introduce the effective mass factor 𝑓eff to account for
the compression of Aether units by bound matter (Fig. 1).
The event horizon 𝑟APM

𝑠 is defined as the radius where the
deflection angle 𝜃 = 1 radian:

1 =
4𝐺𝑚𝑔 𝑓eff

𝑟APM
𝑠 𝐴ucurlref

(2)

Rearranging gives the APM event horizon radius:

𝑟APM
𝑠 =

4𝐺𝑚𝑔 𝑓eff

𝐴ucurlref
(3)

Since the GR Schwarzschild radius is 𝑟GR
𝑠 =

2𝐺𝑚𝑔

𝑐2 , and 𝑐2 =

𝐴ucurlref in cgs, we find a direct relation:

𝑟APM
𝑠 = 2 𝑓eff 𝑟GR

𝑠 (4)

For an environment dominated by unbound matter, 𝑓eff → 0.5
and 𝑟APM

𝑠 → 𝑟GR
𝑠 . For stable, fully bound matter, 𝑓eff → 1

and 𝑟APM
𝑠 → 2 𝑟GR

𝑠 .

6 Observational Tests
The model is tested against EHT shadow diameter measure-
ments for M87* and Sgr A*. The shadow diameter is taken
to be 5.2 𝑟𝑠 .

6.1 M87*
M87* has a mass 𝑚𝑔 = (6.5 ± 0.7) × 109𝑀⊙ and a measured
shadow diameter of 40 ± 3.6 𝜇as [2]. Table I compares the
predictions. The APM result with a calibrated 𝑓eff = 0.50
is consistent with both GR and observation. The parameter-
free 𝑓eff = 1 case overshoots significantly, providing a clear
falsification target.

6.2 Sgr A*
Sgr A* has a mass 𝑚𝑔 = (4.152 ± 0.014) × 106𝑀⊙ and a
measured shadow diameter of 52±5.2 𝜇as [3]. Table II shows
the comparison. A calibrated 𝑓eff = 0.48 brings the APM
prediction into alignment with observation, suggesting an en-
vironment rich in unbound matter. The 𝑓eff = 1 case is again
falsifiable.

7 Conclusion
The Aether Physics Model provides a self-consistent frame-
work for describing galactic black holes within the QMU
ledger. Its key prediction, 𝑟APM

𝑠 = 2 𝑓eff 𝑟GR
𝑠 , links the event

horizon scale to the local matter composition via the 𝑓eff fac-
tor. This allows the model to reproduce GR-like shadow sizes
for M87* and Sgr A* with physically motivated values of
𝑓eff ≈ 0.5, reflecting environments with significant unbound
matter.

The model remains distinct from GR by predicting unique
”Aether imprints” (e.g., polarization helicity) near compact
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objects and offers a clear, falsifiable baseline prediction with
𝑓eff = 1. The explicit ledger identities and the clear distinc-
tion between QMU, cgs, and SI units strengthen the model’s
coherence and testability.
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List of Figure Captions
Fig. 1 — Neutron compression schematic. Two loxodromic
seats (Aether units) merge into one tubular-cardioid cell during
neutron formation, halving the occupied ledger volume per
baryon and raising the effective length density Φ.

Fig. 2 — Helical flow and polarization alignment. Mass-
strings trace loxodromes; the EM–Aether coupling∝ 𝛽 𝑞gal Φ 𝐹𝜇𝜈𝐹

𝜇𝜈

aligns polarization vectors with the induced helicity.
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Table I: M87* comparison. Radii are in cm; angles in 𝜇as. Shadow
diameter taken as 5.2 𝑟𝑠 .

GR APM (cal.
𝑓eff = 0.50)

APM
( 𝑓eff = 1)

𝑟𝑠 (cm) 1.93 × 1015 1.93 × 1015 3.86 × 1015

Shadow (cm) 1.00 × 1016 1.00 × 1016 2.01 × 1016

𝜃 (𝜇as) 39.8 ± 3.6 39.8 ± 3.6 79.6 ± 7.2
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Table II: Sgr A* comparison. Radii are in cm; angles in 𝜇as.
Shadow diameter taken as 5.2 𝑟𝑠 .

GR APM (cal.
𝑓eff = 0.48)

APM
( 𝑓eff = 1)

𝑟𝑠 (cm) 1.23 × 1012 1.19 × 1012 2.48 × 1012

Shadow (cm) 6.41 × 1012 6.18 × 1012 1.29 × 1013

𝜃 (𝜇as) 51.6 ± 5.2 49.7 ± 5.0 103.5 ± 10.4
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Figure 1: Neutron compression schematic. Two loxodromic seats
(Aether units) merge into one tubular-cardioid cell during neutron
formation, halving the occupied ledger volume per baryon and raising
the effective length density Φ.
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Figure 2: Helical flow and polarization alignment. Mass-strings
trace loxodromes; the EM–Aether coupling ∝ 𝛽 𝑞gal Φ 𝐹𝜇𝜈𝐹

𝜇𝜈

aligns polarization vectors with the induced helicity.
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