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Abstract

This paper introduces the Torsion Filament Law within the framework of Quantum Measure-
ment Units (QMU) and the Aether Physics Model (APM). The law quantifies the number of
torsion filaments N(r) around supermassive objects as

1 [ mgr
N(T) B % Ac ]\4enc(7ﬂ)7

where m, is the Aether maximum mass, Ac the Compton wavelength, r the radial distance, and
Menc(r) the enclosed mass. This dimensionless expression derives from the gravitational-torsion
ledger, linking length density to the Aether torsion-energy scalar curl?A4,. The mean angular
spacing is A¢ = 2w /N(r), while helical angles arise from the EM—Aether coupling in the galactic
Lagrangian. We apply the law to the Galactic Center nonthermal radio filaments, matching
recent MeerKAT observations of approximately 933 filaments across the survey area, with focused
counts in the inner regions aligning with predictions. Predictions for M87* suggest detectable
filament populations in its radio lobes and jet, testable with future high-resolution observations
such as the ngVLA. The model interprets these filaments as Aether torsion channels, independent
of dense plasma, providing a unified ledger for filamentary structures near compact objects.
An appendix adapts the law for mainstream use in SI units and highlights its relation to the
Schwarzschild radius.

Keywords: QMU; APM; Aether; torsion filaments; supermassive objects; nonthermal radio
filaments; helical structures; Galactic Center; M87*; relativistic potential

1 Introduction

Institutional attribution follows the QADI reference identity Thomson III [2025a]. The Aether
Physics Model (APM) describes space as a quantized Aether of rotating units with intrinsic structure
A, and torsion curl Thomson ITI [2025b,c]. Quantum Measurement Units (QMU) assign fundamental
dimensions to length (leng = A\¢), mass (mass), frequency (freq = F;), and charge (chrg) Thomson
[2025a,b]. Aether units carry distributed electrostatic and magnetic charge, and their rotation and
torsion encode electromagnetic propagation and gravitational response.

Building on prior work recasting the Schwarzschild deflection in QMU as a gravitational-torsion
ledger Thomson III [2025¢], this paper derives a law predicting the number, spacing, and angular
properties of torsion filaments around supermassive objects. In this view, the relativistic potential of
a compact mass distribution is reinterpreted as a modulation of Aether torsion, with the curvature—
torsion geometry described entirely in QMU ledgers rather than in metric coefficients.

Observations reveal filamentary structures near galactic black holes, such as the nonthermal radio
filaments (NRFs) in the Milky Way’s Galactic Center (GC) Heywood et al. [2022] and helical features
in quasar jets and radio lobes. In the APM, these manifest as Aether torsion channels where units
align under strong torsion, illuminated by synchrotron emission from relativistic electrons threading
the channels. Unlike magnetohydrodynamic (MHD) models that tie filaments primarily to plasma
flows and local field amplification, the APM locates the organizing principle in the Aether itself,
with magnetic structure inherent via A, and curl.

The Torsion Filament Law proposed here takes as input the enclosed mass Mepc(r) and radius r,
and outputs three geometric observables:
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1. the filament count N(r) at radius r,
2. the mean angular spacing A¢(r) = 27 /N(r),
3. the typical helical pitch and inclination relative to the galactic plane.

We demonstrate consistency with GC data and formulate predictions for M87*, offering falsifiable
tests. This work extends companion studies on GC filaments Thomson IIT [2025¢] and black
hole parameters Thomson III [2025b], providing a quantifiable framework for torsion effects in
astrophysics.

Beyond matching existing observations, the Torsion Filament Law serves as a bridge between
QMU ledger identities and directly countable features on the sky. If confirmed, it would elevate
filament statistics—number, spacing, and helical geometry—to primary observables of the Aether,
complementary to more traditional intensity and polarization diagnostics.

2 APM Framework and QMU Ledger

The APM uses QMU with ledger identities linking constants, ensuring dimensional closure without
reliance on SI units in the main text. The torsion filament problem is framed in terms of length
density, Aether torsion, and discrete winding numbers around a compact object.

2.1 QMU Ledger Identities

Key relations include:

o Velocity Ledger:
c = Acky.

e Gravitational Constant:
A2
G = ———
me
where m, is the maximum mass allowed in a single Aether unit.

o Aether Self-Identity (Ledger One):
Ay curl = Fq2)\c2.

o Gravitational-Torsion Ledger:
2GA

)
Rgrav

curl’4, =

where A = M /r is the length density of the enclosed mass in QMU and Kgray is a dimensionless
calibration factor of order unity obtained from solar and GC tests.

o Mass-to—Charge Ratio:
o Me

(1]

>
€a 2 €emax 2

where e,2 is the Aether electrostatic charge, €emax> the maximum magnetic charge, and Z is a
universal dimensionless ratio fixed by the QMU ledger.
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These provide a closed system for deriving filament properties, with all quantities expressed in QMU
dimensions: mass, leng, freq, and chrg. The appearance of m, in both the gravitational constant
and the Torsion Filament Law ensures that the same Aether mass scale governs both the strength
of gravity and the discretization of torsion channels.

2.2 Ledger Summary

Ledger Summary for Torsion Filaments.
1. Aether rotational self-identity (Ledger One):

A, curl = Fq2)\02.

2. Gravitational-torsion ledger relating length density to torsion—energy:

curl’A, = QGA, A(r) = MLC(T)

Rgrav r

3. Torsion Filament Law (this paper):

1 Mg T 27
MO = oAbty A = NGy

Items (1) and (2) define the QMU background; item (3) is the proposed mapping from
length density to a discrete, observable filament count.

3 Ledger Closure Check

A canonical closure used for sanity checks is Ledger One, which corresponds explicitly to
Ay curl = qu)\cz.

Ledger One expresses the Aether rotational self-identity: any variation of curl in response to mass
loading must be compensated by a corresponding adjustment in the effective Aether configuration
such that A,curl remains equal to the chronovibrational propagation constant Fq2)\c2.

This closure serves two roles in the present work:

1. It guarantees that the torsion scalar curl?A,, used in the gravitational-torsion ledger is derived
from a self-consistent Aether configuration, not from an arbitrary scalar field.

2. It enforces that the Torsion Filament Law is ultimately constrained by the same propa-
gation identity that governs electromagnetic waves, thereby linking filament statistics to
chronovibration rather than to arbitrary plasma conditions.

Throughout the derivation, any proposed relation between N(r) and the underlying ledgers is
accepted only if Ledger One remains satisfied.
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4 Method and Derivation

The goal of this section is to motivate a dimensionless winding number N (r) from the gravitational-
torsion ledger and to relate it to observable filament counts around compact objects.

4.1 Length—Density Ledger

The gravitational length density at radius r is

Menc(r)
A =
() = =,
with QMU dimensions
A] = mass
leng

This quantity measures the compactness of the enclosed mass from the viewpoint of the Aether.
Unlike the usual Schwarzschild radius, which is a specific length, A(r) is a density ledger that can
be evaluated at any radius and for arbitrary mass distributions.

For a spherically symmetric configuration, Mep.(r) grows monotonically with r, and the local value
of A(r) encodes how strongly the Aether is deformed at that radius. In the thin—shell limit, A(r)
reduces to the mass of the shell divided by its radius, still retaining the same QMU dimensions.

4.2 Torsion—Energy Scalar

From the gravitational-torsion ledger Thomson III [2025¢],

2GA
curl’4, = ¢ . (1)
Rgrav
Substituting the QMU expression for G,
o )\C3Fq2
Mg
we obtain 5
2 Ac°F, Mene
curl’4, = ( C 4 ) ( (T)> . (2)
Rgrav mgq r
Using Ledger One,
A _ FOX
“ curl

Eq. (2) implies that curl(r) is proportional to the length density A(r), scaled by Ac/m, and by the
dimensionless factor 2/kgray. Thus the torsion strength increases with compactness and falls off
with the Aether mass scale.

At this stage, the gravitational-torsion ledger constrains how curl(r) responds to Mepc(r) and r,
but it does not uniquely fix how many discrete torsion channels form. To proceed, we introduce an
effective torsion curvature, a fundamental winding angle, and a geometric calibration factor.
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4.3 Torsion Curvature and Fundamental Winding Angle

We parameterize the effective torsion curvature k(r) (with dimensions leng™!) as

k(r) = C“;gr) : (3)

so that k(r) measures the inverse length scale associated with torsion, with the Compton wavelength
A¢ providing the natural QMU length.

A circular ring at radius r has circumference 27r. If the Aether torsion imprints a characteristic
helical twist with curvature k(r), then the total winding angle accumulated around the ring is

O(r) =~ n2mrk(r),

where 7 is a dimensionless geometric factor of order unity encoding details of how the torsion
eigenmodes tile the circle (e.g., whether the channels are strictly azimuthal, slightly inclined, or
braided).

Combining the torsion scaling implied by Eq. (1) with Eq. (3), one finds that any dimensionless
winding measure must be built from the ratio

Mg T

)\C’ Menc(r) .

We therefore define the fundamental total winding angle as

o(r) = /AC”A;*:(T) (4)

By construction, ©(r) is dimensionless. In QMU, it is the natural measure of the Aether’s mass—
length response to an enclosed mass distribution at radius r.

4.4 From Winding Angle to Filament Count

The number of distinct torsion channels N(r) is modeled as the number of full 27 turns in the total
winding angle,
o(r)
N = , )
(1) = 7o 5)
where 7y is a dimensionless calibration factor that absorbs both 1 and kg, from the gravitational-
torsion ledger. The interpretation is simple:

o O(r) is the total winding angle of the Aether torsion field at radius 7.

o N(r) counts how many whole turns (torsion channels) are realized when that angle is partitioned
into 27 sectors.

By comparing Eq. (4) and Eq. (5) with the earlier torsion scaling, one finds

2
Y = N/ —— Ygeom
Rgrav
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where Ygeom accounts for higher—order corrections from the detailed torsion eigenmodes and projection
effects.

GC data and previous solar light-deflection work Thomson III [2025¢] are consistent with Kgray ~ 1
and with a simple circular partitioning of the ring, for which

Ygeom ~ 1, n~ 1.

In that case, the calibration reduces to
v =1,

so that the Torsion Filament Law reads

N0 = o Kb ®

Equivalently, the law can be stated as: the fundamental total winding angle is

C—)(T) - \/ )‘C MZHC(T) ’

and the filament count is simply N(r) = ©(r)/(27). The factor of 1/2 is therefore not an arbitrary
calibration parameter; it is the conversion from the natural Aether winding angle to a count of full
turns (filaments).

The quantity inside the square root in Eq. (6) is dimensionless:

[ M T } _ massleng

=1
/\C Menc(r) ’

leng mass

so N(r) is dimensionless as required. The mean angular spacing between filaments at radius r is

then
2T

Ap(r) = N (7)

so that regions with higher N(r) host more closely spaced filaments.

5 Results

5.1 Application to the Galactic Center

Using enclosed mass profiles from stellar dynamics Sch'odel et al. [2014], Collaboration et al. [2024],
the GC region out to r ~ 200 pc encloses Mepnc(r) of order 108 solar masses when expressed in QMU
via mg,. Inserting these values into Eq. (6) yields

Ngc(r =~ 200pc) ~ 10°,

which is consistent with the MeerKAT survey cataloging 933 nonthermal radio filaments over the
innermost ~ 200 pc, with ~ 86% associated with extended structures Heywood et al. [2022]. The
law therefore captures the observed order of magnitude without needing detailed assumptions about
the plasma content.
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For inner annuli (e.g., 7 & 50 pc), the enclosed mass is smaller but the radius is also reduced, leading
to
Nge(r =~ 50pc) ~ 250—300,

consistent with the clustered harp—like morphologies observed near the central region, where filaments
appear in bundles and fans rather than as isolated structures.

The predicted mean spacing from Eq. (7) at 7 =~ 200 pc is

Adge ~ ~ 6x103rad ~ 0.36°,

T
103
in line with the angular separations inferred from filtered images of the GC NRFs, once projection
and selection effects are accounted for.

5.2 Metrology Note: GC Annulus Example

To illustrate how Eq. (6) is applied in practice, consider a representative GC annulus centered at
radius 7, with enclosed mass Mepc(7s) derived from stellar kinematics:

1. Choose r, as the geometric mean of an annulus, for example r, = \/rinTout for rin = 100 pc
and rqut = 150 pe.

2. Use a published mass profile to obtain Meyc(7+) in solar units, and convert this to QMU by
expressing the mass ratio Mene(r+)/myq.

3. Evaluate
1 Mg Ts
N(ry) = — | ————,
(re) 27\ A Mnc ()

using the same QMU ledger values for m, and A¢ as in previous GC work Thomson IIT [2025¢].

4. Count filaments in the corresponding projected annulus in the MeerKAT GC map, using a
consistent definition (see Sec. 7), and compare Nops(7s) to N(74).

The residual
AN(ry) = Nops(rs) — N(r4)

and the crude statistic
AN (1)

N(rs)
provide a first, QMU-based significance measure for the agreement between the Torsion Filament
Law and GC filament counts, before more sophisticated error modeling is introduced.

Z(ry) =

5.3 Radial Trends and Length—Density Dependence

The Torsion Filament Law implies the scaling

r

N(r) « 7Menc(7') .

In regions where the mass profile is approximately power—law, Men(r) o< %, one obtains

N(r) x p-a)/2
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Figure 1: Angular filament density at two radii for a constant enclosed mass profile (illustrative
case a = 0). The inner radius r; has fewer torsion channels and wider spacing A¢, while the outer
radius o > 71 has more channels and narrower spacing A¢9, consistent with N(r) o< \/r when
Mene(r) is approximately constant.

For o =~ 1 (isothermal-like profiles), N(r) is nearly constant with radius, suggesting a roughly
uniform filament density in angle. For steeper profiles (aw > 1), N(r) decreases inward, predicting
fewer, more widely separated channels very close to the compact object. For flatter profiles (o < 1),
N(r) increases with radius, yielding a richer filament population at larger scales as illustrated in
Fig. 1.

These scalings provide a direct link between the mass distribution and the filament statistics,
allowing inverse inferences: a measured radial trend in N(r) can be interpreted as a constraint on
the underlying Mep.(r) profile, independent of plasma physics.

5.4 Predictions for M87*

For M87*, with central mass of order M ~ 6.5 x 10? solar masses, the enclosed mass at r ~ 100 pc
is essentially the black hole plus the central bulge contribution. In QMU units, this yields

Numszs«(r = 100pe) ~ 90,
while at r ~ 1kpc (jet and lobe scale),
NM87*(T ~ 1kpC) ~ 280.

These values are comparable to the filamentary structures seen in radio maps of the M87 lobes Hines
et al. [1989], Owen et al. [1989], as well as to the soft X-ray filaments detected by Chandra Forman
et al. [2005].
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The corresponding spacings are

27 o
Adnigr« (100 pe) ~ 30 = 47,

27 o
Apygrs(Lkpe) ~ 280 = 1.3°.

These angles set targets for future high-resolution imaging of the jet sheath and lobe structure: the
Torsion Filament Law predicts that fine—scale strands should appear at roughly these separations
when mapped in polarized intensity.

Object ‘ r ‘ Menc(r) (solar units) ‘ Predicted N(r)
Sgr A* (GC) | 200 pc ~ 108 ~ 103
MS8T* 100 pc ~ 6.5 x 10° ~ 90
MS87* 1kpc ~ 6.5 x 10° ~ 280

Table 1: Representative filament numbers for selected radii and enclosed masses, expressed in QMU
via the Aether mass scale m,. Values are indicative and emphasize the scaling of N(r) with r and
Mene(r).

6 Discussion

The Torsion Filament Law unifies filamentary behavior across scales by interpreting filaments as
Aether imprints rather than plasma—driven accidents. Because N (r) depends only on the QMU
length density ledger A(r) and the Aether mass scale mg, it is insensitive to local plasma density,
temperature, or composition. This distinguishes the APM picture from MHD models, where
filaments are often attributed to current sheets, shocks, or turbulence cascades.

Several qualitative features follow directly from the law:

o Inverse mass scaling: For fixed radius r, N(r) scales roughly as 1/+/Menc(r). More massive
central objects therefore support fewer torsion channels at the same radius, leading to more
widely spaced filaments. In the SI adaptation (Appendix), this inverse mass dependence
becomes a dependence on the ratio r/rs, where ry is the Schwarzschild radius: N(r) is
proportional to the square root of the distance from the compact object measured in units of
Ts.

» Radial stratification: Provided the mass profile is not too steep, N(r) changes slowly with
radius, implying that filament statistics are relatively robust over broad radial ranges. Sharp
changes in N (r) would signal strong departures from simple mass profiles.

o Helical alignment: The EM-Aether coupling biases filaments toward particular helical
angles. Observed alignments (e.g., GC filaments nearly perpendicular to the galactic plane, or
twisted jets in quasars) emerge naturally as manifestations of global Aether flows and local
torsion eigenmodes.

The strong contrast between Sgr A* and M87* is particularly diagnostic. Around Sgr A*, the
law predicts of order 10 filaments at 7 ~ 200 pc, consistent with a dense “harp” of NRFs. For
MS8T7*, the same law predicts only ~ 90 channels at r» ~ 100 pc, even though the system is far more
energetic in conventional terms. In the SI form, this difference is understood as a consequence of
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the larger Schwarzschild radius rs of M87*: at a fixed physical radius r, one is closer to the horizon
in units of r/rs, so the total winding angle O(r) and hence N(r) are smaller. Standard MHD
intuition might instead suggest that a more powerful AGN should show more magnetic strands; the
Torsion Filament Law predicts fewer, thicker torsion channels around the more massive object. This
difference in trend provides a clear discriminant between Aether—torsion and purely plasma—driven
pictures.

The law is falsifiable. If high-resolution surveys of regions with well-constrained Megyc(r) profiles
systematically disagree with the predicted N(r) and A¢(r), the gravitational-torsion ledger or its
calibration must be revised. Conversely, agreement across diverse environments (GC, M87*, other
radio galaxies, and clusters) would support the interpretation of filaments as a universal Aether
phenomenon.

An interesting extension is to apply the same ledger logic to larger—scale cosmic filaments connecting
clusters and superclusters. There, the relevant Menc(r) and r correspond to megaparsec scales, and
N(r) may describe the number of preferred Aether channels in the cosmic web, with radio and
X-ray filaments tracing only those channels bright enough in emissivity.

7 Observational and Laboratory Tests

7.1 Definition of a Filament and Projection Effects

In practice, the Torsion Filament Law is applied to filaments identified in two—dimensional projected
images. To compare with Eq. (6), we adopt the following working definition:

A “filament” is a coherent, elongated nonthermal structure whose length exceeds its
width by a fixed threshold factor, and whose brightness and spectral index distinguish it
from the surrounding diffuse emission.

This definition is compatible with the categories used in GC surveys (isolated, harp-like, and
extended NRFs), and treats each coherent structure as one torsion channel, even if it exhibits
internal substructure.

Projection effects complicate the mapping between the three—dimensional ring at radius r and the
two—dimensional sky. Filaments at different depths along the line of sight can overlap, and some
channels may be too faint to detect. Thus the observed count Nyps(r) should be interpreted as an
effective projected azimuthal channel count. The calibration factor implicit in Eq. (4) and Eq. (5)
absorbs typical projection and selection effects for the systems used to set it (e.g., the GC). When
applying the law to other systems, one can either adopt the same conversion from O(r) to N(r) as
a universal constant or re—calibrate it using local data and then check for consistency with the GC
value.

7.2 Astrophysical Observables

Several observational strategies can test the Torsion Filament Law:

1. Radial filament counts in the GC. Divide the MeerKAT GC field into concentric annuli
and count filaments as a function of projected radius. Compare the observed Nyps(r) to the
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ledger prediction N (r) using independent Mep(r) profiles from stellar dynamics. A consistent
match across annuli, within reasonable uncertainties, would support the length—density ledger
interpretation.

2. Comparative studies across galactic nuclei. For a sample of nearby galaxies with known
central masses and mass profiles, measure filament counts and spacings in radio and X-ray
maps. Plot Nyps(r) against the QMU prediction from Eq. (6). A universal trend would
indicate that the Aether torsion response is governed primarily by mass geometry rather than
by environment—specific plasma conditions.

3. Helical pitch and polarization. In jets such as M87 and 3C273 Zavala and Taylor
[2005], infer helical pitch angles from resolved intensity and polarization maps. Compare the
distribution of helical angles with the torsion eigenmodes implied by curl(r) and by global
Aether flows. A preference for the predicted pitch angles, especially when correlated with
Mene(r), would further support the QMU description.

7.3 Laboratory Analogues

While astrophysical filaments are macroscopic Aether phenomena, certain qualitative aspects of the
Torsion Filament Law can be explored in controlled laboratory settings:

« Rotating magnetic Aether analogues. Construct rotating magnetic field configurations
(e.g., multi-phase stators or torsion tubes) where the effective Aether torsion is modulated by
controlled mass distributions or boundary conditions. Measure the formation and spacing of
discrete flux channels and compare with the N(r) scaling in QMU, using dimensionless ratios
that mirror mgr/(AcMenc)-

e Spin—caloritronic lattices. In spin—caloritronic materials with strong magnetoelastic
coupling, impose controlled mass loading (e.g., via patterned inclusions) and monitor the
emergence of filament—like spin channels. Although these systems are not literal Aether units,
their ledger—like response to mass distributions can be analyzed with the same QMU ratios,
suggesting possible metrological tests of the Aether torsion concept.

o Analogue gravity experiments. Use analogue gravity setups (e.g., in superfluids or optical
media) to simulate length—density—dependent channel formation. Map the number and spacing
of preferred propagation channels as a function of effective potential, and compare with the
square-root scaling of N(r).

In all cases, the guiding principle is to construct dimensionless combinations that mirror the QMU
ledger mgr/(AcMenc(r)), and to test whether the number of emergent channels follows the same
square-root law.

8 Conclusion and Outlook

The Torsion Filament Law derived in this paper provides a simple yet powerful relation between
the enclosed mass around a compact object and the number of torsion filaments in the surrounding

Acther:
1 Mg T
N = — [—.
(r) 27\ A& Mene (1)
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Expressed entirely in QMU, the law emerges from the gravitational-torsion ledger and the Aether
self-identity, without reference to SI units in the main text. Its success in reproducing the order
of magnitude of filament counts in the GC, and its plausible predictions for M87*, suggest that
filament statistics may be a direct observable of Aether torsion.

Several directions for further work are immediate:

e Incorporating non—spherical mass distributions and anisotropic Aether flows into the ledger to
refine N (r) for barred galaxies, mergers, and disturbed systems.

e Coupling the Torsion Filament Law to chronovibrational clocks, exploring whether timing
observables (e.g., pulsar dispersion or time—delay anisotropies) correlate with filament statistics.

e Embedding the law into full numerical simulations of the Aether Lagrangian, producing
synthetic radio and X-ray maps to compare directly with observations.

Ultimately, the Torsion Filament Law turns the visual complexity of astrophysical filaments into a
quantitative probe of the Aether. If supported by data, it will not merely explain the existence of
nonthermal filaments, but will elevate them to primary tools for measuring the mass geometry and
torsion state of the Universe in QMU.
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A Adaptation for Mainstream Physicists in SI Units

For use in SI, the law adapts to

1 c2r

N0 = o\ G

where c is the speed of light and G the gravitational constant. Input Mepc(r) in kilograms and r in
meters; the output N(r) is dimensionless. The spacing is A¢ = 360°/N(r).

This form approximates the QMU expression by using the mainstream relation
mg _ C
e T G

so that

Mg T 027‘

ACMenc(T) -~ GMenC(r) .
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A.1 Schwarzschild Radius Interpretation

Mainstream general relativity defines the Schwarzschild radius for an enclosed mass Menc(7) as

2G Mene(T)

rs(r) = 2

Inserting this into the SI adaptation of the Torsion Filament Law yields

so that

N0 = o

In this form, the law admits a simple geometric interpretation: the total winding angle of the Aether

torsion field at radius r is
2r

ro(r)’

and the filament count is N(r) = ©(r)/(2m). The number of torsion filaments is therefore directly
proportional to the square root of the radial distance measured in units of the Schwarzschild radius.
Deep in the gravitational well (small r relative to ), the total winding angle is small and only a
few, tightly wound filaments are present. As one moves outward, the winding angle and hence N(r)
grow like \/r/rs, producing more numerous, more widely separated channels.

o(r) =

For more massive compact objects, rs is larger. At a fixed physical radius r (e.g., 100 pc), a system
with larger rg has smaller r/ry and thus a smaller total winding angle and filament count. This
restates the inverse mass scaling of the QMU law in mainstream Schwarzschild terms and highlights
the different prediction from naive MHD expectations, which might instead anticipate more filaments
around more energetic systems.
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