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Abstract

This work presents a ledger-first synthesis of Singularity Mechanics Theory (SMT) Arnold
[2025, 2026] with the Aether Physics Model (APM) Thomson IIT [2025b], Thomson IIT and
Bourassa [2004]. SMT quantum-entanglement nodes are mapped directly onto APM Aether
units, deriving entanglement as chronovibrational phase alignment across magnetic-charge flux
linkages.

An explicit example—an EPR singlet pair—is developed in QMU notation Einstein et al.
[1935], Bell [1964], Clauser et al. [1969], demonstrating how non-local correlations emerge from
local Aether geometry without causality violation, consistent with experimentally observed Bell
correlations Aspect et al. [1982], Hensen et al. [2015]. The framework unifies superposition state
vectors, nodal entanglement energy, and quantum resonance frequency with APM constructs
including Gforce, chronovibration, and the Ledger One identity Thomson [2025d].

Testable predictions include chronoscopy delays in Bell tests, resonance signatures in high-
precision magnetic interferometry, gravity—entanglement coupling through resonance density, and
conservation of Aether torsion slots in pair processes. The synthesis establishes a resonance-driven
ontology of entanglement within a structured Aether substrate.

Keywords: QMU; APM; SMT; entanglement; chronovibration; Aether units; magnetic charge;
nodal resonance; EPR pair; ledger-first

1 Scope and Deliverables

This work delivers a ledger-first mapping between SMT nodes and APM Aether units, unified
QMU equations for S,,, E,, and f,, a concrete EPR-pair derivation, and experimentally testable
predictions Arnold [2026].

SMT provides the network tensor formalism; APM provides the geometric Aether substrate and
measurement ledger Thomson [2025¢|. The synthesis is therefore not a replacement of one language
by another, but a mapping of SMT node dynamics into the QMU geometry of Aether-unit closure
Thomson [2026e].

2 Symbols and Operational Definitions

Table 1: Ledger-first QMU symbol table for Aether-network entanglement

Symbol  Definition (QMU) Mapping

S, Superposition state vector ~ Phase-weighted loxodromic tensor
E, Nodal entanglement energy Magnetic-charge coupling energy
fr Resonance frequency Chronovibrational rate
A, Aether unit Rotational surface invariant

mag Magnetic charge Distributed magnetic-charge basis
D, Flux linkage Dimensionless torsional holonomy
Orm Torsional angle Phase generator

T Chronovibration coordinate Time-closure parameter
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Charge Convention. Magnetic charge is stored in QMU as a squared-charge ledger quantity
Thomson [2025b]. Two-body interactions therefore use one charge dimension from each participating

Aether unit, written as
mag mag
\Van "\ dm .

This preserves consistency with Coulomb-type interactions while retaining ledger completeness.

Flux-Linkage Convention. In this paper, ®,,, denotes a dimensionless torsional holonomy factor
associated with the loxodromic linkage between Aether units n and m. It is not the magnetic flux
unit ®¢, and it does not carry the dimensional residue of mflx. Instead, ®,,, is the geometric
winding-linked coupling factor entering the entanglement-energy scale. When the linkage is generated
entirely by loxodromic winding, it may be identified with the effective winding number:

(I)nm = nm:-

3 Ontological Foundations

APM defines space as a quantized Aether of rotating magnetic-field units with loxodromic structure
Thomson [2026g]. Forces arise from geometric relations of distributed magnetic charge. Time is a
bidirectional chronovibrational closure rather than an independent background parameter.

SMT models the universe as a network of entangled nodes governed by state vectors, nodal energy,
and resonance Arnold [2025]. In the present synthesis, each SMT node is identified with an APM
Aether unit, and SMT network connectivity is interpreted as loxodromic magnetic-charge linkage
among Aether units Thomson [2026b].

The synthesis is therefore direct:

SMT node <+— APM Aether unit.

4 Ledger One Identity in QMU

We adopt three geometry—first identities that close transport and conversion without medium
constants Thomson [2025a]:

1. Speed closure: ¢ = A\cFy,
2. Channel conversion: €2/eemax> = 87a,

3. Flux-square occupancy: ®%/q. = ®% /¢y = Au.
The familiar factor ¢? is recognized as the Ledger One identity Thomson [2025a]:
A, curl = Fq2 A2, (1)

where A, = 1672k¢ is the Aether unit and curl is the torsional curl unit Thomson [2025a]. In this
representation the light-deflection formula becomes an explicit matter—Aether coupling rather than
a kinematic curiosity.

QMU ledger: Within this ledger, the radian is treated as a genuine unit of Aether curl, and the
reciprocal permeability counts turns of a coil, so that inductance and vacuum permeability are
literally tallies of Aether torsion quanta.
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5 Node—Aether Mapping

Each SMT node n is identified with an Aether unit Thomson [2026i]. Phase structure arises from
torsional geometry between neighboring units:

8n) = 3 e nmlys).

The phase ¢; is generated by magnetic-charge flux linkage and is therefore a geometric phase rather
than an abstract probability phase Thomson [2026h].

The nodal energy is expressed as:

A A
E, = <Sn’-Hlocal’Sn> + Zjnm)\i’cu\/ngiag qﬁagq)nm.
m

Here the factor A, /Ac provides the Aether-unit energy scale, while the magnetic-charge coupling
uses one charge dimension from each unit. The factor ®,,, is dimensionless and represents torsional
holonomy, so the dimensional content of the interaction term is carried entirely by

For identical magnetic charge,

ma, ma, 2
dn g:qmg:eemax ,
this reduces to )
Aueemax
Eent = (I)nm~
Ac
Using
€emax
curl =
me)\C

and Ledger One,
Aycurl = F 22,

gives the QMU energy scale
Eent = meACQFqQCDnm-

The resonance frequency is written in ledger-complete form as:

<En> o
me)\c2Fq B

fr:

nm»

where
aq)nm

o o(FyT)

—_—
—
fumt

is a dimensionless chronovibrational response factor Thomson [2026c].

Thus, resonance is closed directly through me., Ac, Fj;, and magnetic-charge flux linkage.
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Entanglement as introduced in early quantum theory Schrodinger [1935] is therefore local within
the Aether structure. The relevant locality is locality in Aether coordinates—chronovibrational
closure 7 and loxodromic magnetic-charge linkage—mot mere Euclidean separation between the
measured particles.

Locality. Entanglement is local in Aether coordinates, specifically in the chronovibrational coordi-
nate 7 and the loxodromic linkage geometry. Apparent non-locality in spatial coordinates arises
from projecting this closure structure into linear time and Euclidean separation.

6 EPR Singlet Pair

Consider two electrons occupying Aether units n and m, connected by a persistent magnetic-charge
flux linkage Einstein et al. [1935].

1

Su=—=(I1)+*11)),

S

2

1 i
— _ o
Sm= 5 (11 =€?I1).
The phase ¢ is determined by torsional angle 6,,,. The paired state is therefore not merely a

statistical correlation but a shared torsional boundary condition across the Aether linkage.

The entanglement energy is stored in the magnetic-charge linkage:
Ay [ mas
Eent = ru qglag Q7mnag(1)nm‘
C

In this expression, ®,,, is the dimensionless torsional holonomy of the linkage Thomson [2026f]. It
is not the QMU mflx unit and therefore does not add an independent unit dimension to the energy
scale.

Chronovibrational closure enforces phase alignment through the shared 7-coordinate, yielding the
observed anti-correlation Bell [1964], Aspect et al. [1981]:

(o -aoy,-b)y=-a-b.
No superluminal transport occurs; the correlation is geometric. Measurement changes the local

expression of a shared closure state rather than sending a signal from one particle to the other
Mermin [1990].

The chronoscopy delay is QMU-native:

Equivalently,

Atchrono ~ .
C
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A torsional refinement gives:

1
Atc rono ™~ T+ enm 3
h F, O(Onm)

where ©(0,,,) is a dimensionless torsional factor.

6.1 Explicit Form of the Torsional Factor from Loxodromic Winding

The torsional factor ©(6,,) can be derived from the loxodromic winding number connecting the
two Aether units.

Let Wy denote the effective loxodromic winding number of the linkage between units n and m.
The accumulated torsional phase is

O = 27Wom.
Only the residual phase modulo a complete cycle contributes to delayed closure. Integer windings

return the linkage to the same torsional phase class and therefore do not increase the chronovibrational
delay.

Define the fractional winding remainder by
{an} = Wam — LanJ

The minimal closed-cycle winding displacement is

Wi = min (Wb, 1 — {Wam}) .

Thus the minimal torsional phase displacement is

07, = 2w W,

Substituting this into the phase-closure condition,

QWFthchrono =27+ 6

nm?
gives

1

— (1 4+ Wam) -
(1 6Wo)

Atchrono =

Therefore the torsional factor is

(O(Wm) = 1+ min ({Wom}, 1 — {Wam}) |

Equivalently,
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Y

|O(Wom) = 1+ d(Wypn, Z)

where d(Wym, Z) is the distance from W, to the nearest integer winding class.

Since

0 < d(Wnm, Z) <

)

N

the chronovibrational delay is bounded:

1

— < At
F, —

< —.
chrono > 2Fq

This shows that only fractional loxodromic mismatch contributes to the additional response time.
Whole-number windings are topologically closed and do not add delay.

6.2 Equivalent Derivation from Flux Linkage
The same torsional factor may also be written in terms of the dimensionless flux-linkage holonomy

®,,n. It is the dimensionless winding-equivalent holonomy already defined by the linkage geometry
Thomson [2026j].

When the flux linkage is generated by loxodromic winding, the holonomy is

q)nm = nm:-

The fractional holonomy remainder is

{(I)nm} = Py — Lq)nmJ

The minimal closed-cycle flux-linkage displacement is

0Py, = min ({Ppim }, 1 — {Ppm }) -

The corresponding torsional factor is

(O(@p) = 1+ min ({Spn}, 1 = {Po}) |

Because ®,,,,, = W, for a loxodromic flux linkage, the winding-number and flux-linkage forms are
identical:

O(Ppm) = O(Wym).

Thus the chronovibrational delay may be written equivalently as
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1
Atchrono = F@(an)
q

or

1
Atchrono = F(H)((I)nm)
q
This identifies entanglement delay as a fractional holonomy effect: integer winding or integer flux-
linkage cycles close exactly, while fractional torsional mismatch produces the bounded correction to
the base chronovibrational cycle.

If a separate dimensional magnetic flux linkage is later introduced, it should be written with a
distinct symbol, such as @27 and converted to the dimensionless holonomy before entering the
entanglement-energy expression. The QMU mflx unit remains a physical magnetic flux unit and is

not used as the normalizing cycle in this paper.

6.3 EPR Singlet: Explicit Form of ¢,,, and Entanglement Energy

In APM, an EPR singlet corresponds to two Aether units whose spin states share a torsional
boundary condition through a dimensionless flux-linkage holonomy ®,,,,. The linkage does not
require exchange of a signal between the measured particles; it represents a common closure condition
in Aether coordinates.

For maximal singlet correlation, the linkage is assigned one full torsional holonomy class:

By = 1. (2)

The corresponding Aether-unit flux-cycle energy scale is

Ay Comax>
Ecycle = % cI’nm- (3)
C
Using
) Comax” @
curl =
MeAC
and Ledger One,
A,curl = FqQ)\C2, (5)
the scale becomes
Ecycle = 'rne)\C’QF‘q2 D (6)
Since FyAc = ¢, this may also be written as
Ecycle = m602 D (7)
For &,,,, =1,
Ecycle = m€C2. (8)

This identifies the Aether-unit flux-cycle energy scale with the electron rest-energy scale. It should
not be interpreted as the extractable entanglement energy of an ordinary prepared EPR state.
Rather, it is the QMU closure scale associated with a complete magnetic-charge holonomy cycle.
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6.4 Electron—Electron EPR Singlet

For the electron—electron singlet, both particles carry the same electron mass scale and the same
magnetic-charge magnitude. The distinction between the two members of the pair is not species
reversal, but opposite spin projection under a shared torsional boundary condition.

The standard singlet form is

1
) = 7 (I Dnl D =1 Ll Thm) - (9)

This is the standard Bell-CHSH singlet form Bell [1964], Clauser et al. [1969].

In the APM interpretation, the minus sign is encoded as a relative torsional phase:

eifnm = 1, Gnm =7 (mod 2m). (10)

Thus the electron—electron singlet is represented by two same-species Aether units satisfying

mag mag

qn = = qm = eemax27 (11)

with opposite projected spin states and a shared torsional boundary condition.

The linkage energy scale is therefore

-y A
Bl = TV o Ve B, (12

or

(e7e™) Aueemax2 219
Ecycle = T Dy = MeACF™ Py (13)

For the maximally correlated singlet class,

Dy =1, (14)
so the full-cycle closure scale is
ES o) = mec. (15)

The observable Bell correlation is not the release of this full-cycle energy. It is the projection of the
shared torsional phase condition into the detector basis:

E(a,b)=—a-b. (16)
Thus the electron—electron EPR pair uses the same QMU closure scale as the single-electron Aether

unit, while the measured singlet correlation is carried by phase and holonomy rather than by
emission of the rest-energy scale.
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6.5 Electron—Positron Pair-Process Scale

An electron—positron pair should be treated separately from the electron—electron EPR singlet. In
the electron—positron case, the particles occupy opposite charge projections and may be associated
with species-reversed torsional channels.

For a full pair-process holonomy cycle,

Do—or =1, (17)
the same QMU cycle scale gives
-t
Efge | =mec” (18)

A complete pair process contains two rest-energy contributions, one for the electron and one for the
positron:

Epair = 2mec?. (19)
Numerically,
mec? =~ 0.511 MeV, (20)
SO
Epair =~ 1.022 MeV. (21)

This subsection identifies the pair-production or annihilation energy scale. It is not the same
object as the electron—electron EPR singlet correlation, which is a shared phase-boundary condition
between two same-species particles.

7 Testable Predictions

1. Chronoscopy in Bell tests. Entangled systems should exhibit a characteristic correlation-

adjustment timescale
Atchrono ~ Fq7

with measurable deviations determined by torsional geometry ©(6,,,,,). Experiments should
therefore search for phase lag associated with chronovibrational closure rather than signal
propagation Shalm et al. [2015].
Because Fj, = ¢/A¢, the direct closure interval 1/F, is far below ordinary electronic timing
scales. Near-term tests should therefore look for indirect signatures: phase-coherence limits,
interferometric residuals, attosecond or zeptosecond optical proxies, and resonance shifts
associated with magnetic-charge flux linkage.

2. Resonance signatures in magnetic interferometry. High-precision magnetic interferome-
try should reveal anomalous phase structure when magnetic-charge flux linkages are coherently
aligned. The resonance condition is governed by

me}\chq =nm

fr:

where

is dimensionless.
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3. Gravity—entanglement coupling through resonance density. Macroscopic entangled
ensembles should exhibit deviations in local gravitational coupling proportional to a dimen-
sionless resonance-density factor pyes Thomson [2026d]. A first-order scaling may be written
as

Ag

~ €ent Pres;

where €yt is the fractional entanglement participation of the ensemble. This prediction is
expected to be small unless coherent resonance density is macroscopically enhanced.
4. Conservation of Aether torsion slots. EPR-pair creation and annihilation must conserve

total Aether torsion slots, extending ledger conservation to entanglement processes Thomson
[2025d].

7.1 Experimental Test: Longitudinal Scalar-Wave Resonance

APM introduces a QMU-native quantification framework for longitudinal (scalar) wave transport
Thomson [2026a]. The scalar-wave primitive is:

F,
sclw = ﬁ , (22)

with pulse-domain bookkeeping via S := §2/9t0w.

Prediction: High-precision magnetic interferometry should reveal anomalous phase structure when
magnetic-charge flux linkages are coherently aligned. Resonance condition:

E, — _ 0Pnm
o (B _

me A FE, T T A(F,T)

(23)

Proposed setup: SQUID-detected APM resonance

1. Source: Type-II SPDC 810 nm photon pairs. Fiber to Alice/Bob in Bell geometry.

2. Modulator: 1cm? metamaterial with loxodromic geometry in Bob’s path. Rotation varies
torsional angle 0,.,, modulating ®,,,.

3. Detector: Dual dc-SQUIDs, 1fT/v/Hz, near fiber paths. APM predicts ®,,,, couples to
magnetic charge, producing dc phase shift A®ggurp o< Epm.

4. Signature: Rotate metamaterial 0 — 27. APM predicts sinusoidal modulation of Bell-
coincidence rate correlated with SQUID dc offset. Conventional quantum optics does not
require such a dc magnetic offset as part of the Bell-correlation prediction.

Falsification: No 50 correlation after 10° events would rule out this proposed SQUID-detectable
coupling channel at the stated fT sensitivity and experimental geometry. This tests the scalar-wave
primitive Eq. 22 without requiring 1/F, ~ 1072 s timing.

8 Conclusions

Entanglement emerges as resonant geometry within Aether structure. Apparent non-locality reduces
to local chronovibrational phase alignment in Aether coordinates. Superposition reflects structured
loxodromic occupancy, while pair correlation reflects a shared torsional boundary condition.



A BRIDGE TO THE STANDARD SINGLET AND CHSH FORM 11

Aether-Unit Linkage (®y.,)

Loxodromic Modulator

Rotation
810nm Photon Source ( S

N
Alice channel Bob channel

Alice AD | Bob

dc-SQUID Detector

Figure 1: Proposed SQUID-detected Bell-resonance geometry. The dashed arc represents the shared
Aether-coordinate linkage ®,,,, between the measurement nodes, while the loxodromic modulator
varies the torsional angle 6,,,, in Bob’s path. In the APM prediction, Bell-coincidence modulation is
accompanied by a correlated de-SQUID offset; conventional quantum optics does not require such a
dc magnetic offset tied to Bell modulation.

The characteristic Aether-unit flux-cycle scale appearing in the entanglement linkage reduces to
me)\cQFq2 = mQCQ,

while the measured EPR correlation is carried by phase and holonomy rather than by release of this
full-cycle energy.

The synthesis provides a unified, ledger-complete description of entanglement and establishes a
pathway for experimental validation through chronoscopy, magnetic interferometry, and resonance-
density measurements.

A Bridge to the Standard Singlet and CHSH Form

The APM-SMT construction reproduces the standard singlet state by interpreting the relative
minus sign as a torsional phase condition. The ordinary singlet state is

1
v )=E(\T>n\i>m—|¢>nlﬁm)-

In the APM-SMT interpretation, the minus sign is encoded by a relative torsional phase

eiPrm = _1, Onm =7 (mod 27).

Thus the singlet condition corresponds to an anti-aligned torsional boundary condition between the
linked Aether units.
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For measurement axes a and b, the correlation is

E(a,b) = (o, a0, -b)=—a-b.

This gives the usual CHSH combination Clauser et al. [1969]
S = E(a,b) + E(a,b’) + E(a’,b) — E(a’,b’),
with the quantum bound Cirel’son [1980]

5] < 2v2.

In this paper, the CHSH correlation is interpreted as the projection of a shared torsional boundary
condition into spatially separated detector settings. This places the interpretation within the
historical EPR-Bohr debate over completeness and measurement description Einstein et al. [1935].
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