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1 INTRODUCTION 1

Abstract

The Aether Physics Model (APM) and Quantum Measurement Units (QMU) distinguish
physical measurement from mathematical relation. This paper establishes a canonical foundation
for that distinction. The physical primitive set is taken to be

Pphys = {me, ma, λC , Fq, e2, eemax
2},

where λC and Fq establish the quantum length and frequency scales, me and ma establish the
lower stable-matter and upper Aether-mass boundaries, and e2, eemax

2 establish the electrostatic
and electron magnetic-charge references. The previously used five-generator QMU algebra,

BQMU = {me, λC , Fq, e2, eemax
2},

is retained; ma is a physical cap parameter rather than an additional dimensional generator.
Dimensionless Aether geometry, including the 16π2 closure, is classified separately as an imported
structural invariant rather than an empirical dimensional scale. From these inputs follow
c = λCFq, the Aether unit, Aether magnetic charge, the Aether fine-structure parameter, Gforce,
and G. An absolute-scale no-go theorem is proved: with the five QMU generators and structural
geometry fixed, a continuous rescaling of ma preserves the established Aether-scale identities
while changing G. Consequently the absolute Aether mass scale cannot be selected by the existing
scale-invariant geometry alone and requires empirical anchoring. As a worked cross-framework
application, the calibrated Aether boundary is mapped into conventional Schwarzschild and
Hawking relations. This yields the exact bridge identities rs(ma) = 2λC , m2

P,h = mema for
the h-based Planck mass, Gforce = c4/G, kBTH(ma) = mec2/(16π2), and SH(ma)/kB = 8π2ηa.
These are explicitly classified as cross-framework closures rather than independent predictions of
G. The paper further distinguishes ontology, metrology, derivation, calibration closure, cross-
framework closure, and independent prediction so that future APM/QMU work can cite a single
dependency standard.

Keywords: Aether Physics Model; Quantum Measurement Units; empirical primitives; quantum
length; quantum frequency; mass boundaries; distributed charge; absolute-scale no-go theorem;
Gforce; gravitation; Schwarzschild compactness; Hawking temperature; black-hole thermodynamics;
Planck force

1 Introduction

A physical theory contains at least two logically distinct kinds of content. Physical measurement
establishes magnitudes realized in nature; mathematics expresses relations among those magnitudes
and permits consequences to be derived from them. APM/QMU adopts this distinction explicitly.
The purpose of the present paper is to identify the smallest canonical set of physical inputs used by
the current QMU ledger, separate those inputs from dimensionless structural results, and classify
the principal quantities used in subsequent particle, gravitational, and cosmological work.

The resulting hierarchy is intended as a common reference for future QADI publications. It also
resolves a recurrent question concerning the gravitational constant: whether the numerical value
of G must be generated from Aether geometry alone. The answer within the present APM/QMU
axioms is no. A continuous similarity freedom remains unless one absolute Aether-scale boundary is
supplied by physical measurement. This is not a failure of the ledger; it identifies the location at
which empirical physical information enters it.
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The canonical physical primitive set used here is a dependency basis for the native QMU theory.
It is not a claim that all of its members are statistically independent laboratory measurements
in an SI realization. A quantity may be primitive with respect to the native QMU dependency
hierarchy while its conventional numerical realization is obtained through other measured constants
and bridge relations.

The same provenance discipline is applied below to a deliberately external bridge calculation. Once
the Aether mass boundary has been calibrated through measured G, standard Schwarzschild and
Hawking relations can be translated into the QMU variables. The resulting identities are useful
because they expose nontrivial structural correspondences, but they are not relabeled as independent
APM predictions merely because they take a compact QMU form.

The institutional context and archival identity of QADI are given in the QADI community refer-
ence Thomson III [2025b]. The QMU dimensional framework, Aether structural formulation, 16π2

geometric result, and current force-sector relations are developed in companion QADI works Thom-
son III [2025c,d,a, 2026]. QMU remains ledger-first throughout this paper. SI quantities are confined
to Appendix A as metrological bridges.

2 Foundational Distinctions

Definition 2.1 (Empirical physical primitive). An empirical physical primitive is a physical
magnitude whose realized value is established by measurement or empirical inference and is not
numerically fixed by the lower-level QMU relations retained in the same derivation.

Definition 2.2 (Structural invariant). A structural invariant is a dimensionless geometric, topolog-
ical, or organizational result adopted from the physical Aether model. It constrains relations among
physical quantities but is not itself an independently measured dimensional scale.

Definition 2.3 (Derived quantity). A derived quantity is one whose value or QMU expression
follows from the adopted empirical primitives and structural relations without introducing an
additional independent empirical magnitude.

Definition 2.4 (Calibration closure). A calibration closure is a mathematically valid reconstruction
of an observed quantity from a primitive whose numerical value was itself inferred from that same
observation. A calibration closure is not an independent prediction.

Definition 2.5 (Cross-framework closure). A cross-framework closure is an exact relation obtained
by combining APM/QMU quantities with a result imported from an external physical framework.
Its evidential status depends on the provenance of its inputs. When an APM quantity entering the
bridge was calibrated from the same empirical sector, the resulting identity is a consistency relation
or structural correspondence, not an independent prediction of that sector.

Definition 2.6 (Independent prediction). An independent prediction is a value or relation obtained
without using the target observable, or an algebraically equivalent representation of it, as an
empirical input.

These definitions separate physical ontology from numerical independence. A quantity may be
ontologically fundamental without being an independent numerical primitive. Conversely, a measured
boundary magnitude may be numerically primitive even when it participates in a larger derived
physical structure.
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3 Canonical Physical Primitive Set

The canonical physical primitive set adopted here is

Pphys = {me, ma, λC , Fq, e2, eemax
2}. (1)

The six entries have four distinct physical roles:

λC : quantum length scale, (2)
Fq : quantum frequency scale, (3)
me : lower stable-matter mass boundary of the APM/QMU realization family, (4)
ma : upper Aether-mass boundary, (5)
e2 : electrostatic distributed-charge reference, (6)

eemax
2 : electron magnetic square-charge reference. (7)

The term “primitive” in Eq. (1) refers to the physical dependency hierarchy, not to a claim that all
six quantities define independent dimensions or constitute statistically independent measurements.

3.1 The five-generator QMU algebra

The established QMU dimensional generator basis remains

BQMU = {me, λC , Fq, e2, eemax
2}. (8)

The upper Aether mass ma is not introduced as a sixth dimensional generator. It is an empirically
anchored physical cap parameter. This preserves the existing QMU algebra while making explicit
that the absolute Aether boundary supplies additional empirical information.

Remark 3.1. Equivalent mathematical bases are possible. For example, eemax
2 may be traded for

the dimensionless fine-structure ratio α, and ma may be traded for the dimensionless mass span
ηa = ma/me. The canonical basis in Eq. (1) is preferred because its entries correspond directly to
physical quantities rather than replacing physical endpoints by ratios.

4 Structural and Geometric Foundations

The empirical primitives are supplemented by structural APM results belonging to a separate logical
class. The complete Aether angular closure is

ΩA = 16π2. (9)

In the present paper Eq. (9) is an imported structural invariant, not a newly assumed empirical
primitive. Its dedicated geometric/topological derivation is given in Ref. Thomson III [2025d].
Because the closure is dimensionless, it constrains participation and normalization but does not by
itself select an absolute dimensional Aether scale.
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The half-spin and steradian angular structures supply factors such as 1/2 and 1/(4π). In the full
APM charge geometry these structures participate with polarity, orientation, and loxodromic closure
to produce the established 8π relation between electrostatic and magnetic square-charge. The 8π
factor should therefore not be read as the simple arithmetic product of 1/2 and 1/(4π); it is the
result of the complete charge-geometry construction developed in the companion force and topology
treatments Thomson III [2025d, 2026].

The Aether unit is represented in the QMU ledger by

Au = me λC
3Fq

2

eemax2 , (10)

and satisfies Ledger One,
Au curl = Fq

2 λC
2. (11)

Thus the Aether is ontologically fundamental in APM while the QMU magnitude Au is algebraically
derived from the generator basis. Ontological fundamentality therefore does not imply numerical
primitiveness.

5 Quantum Length and Quantum Frequency

The quantum length λC and quantum frequency Fq are retained as physical primitives. Their
product gives the Aether propagation relation

c = λCFq. (12)

The corresponding quantum period is
Tq = Fq

−1, (13)

while the QMU resonance and volume quantities are

rson = Fq
2, volm = λC

3. (14)

These relations illustrate the foundational distinction: the measured quantum scales are supplied
physically; the ledger determines the quantities constructed from them.

6 Lower and Upper Mass Boundaries

APM/QMU treats the electron mass and Aether mass cap as physically different endpoints:

me ≤ mx ≤ ma (15)

for states belonging to the stable QMU matter–Aether realization family to which the common
mass–magnetic-charge ledger applies.

The lower endpoint is

me = lower stable-matter mass boundary of this APM/QMU realization family, (16)
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and the upper endpoint is
ma = maximum Aether mass. (17)

Equation (15) is a physical boundary statement, not a theorem that every mathematically conceivable
or experimentally known excitation must lie in the interval. Its domain is specifically the APM/QMU
family for which the common mass–magnetic-charge ledger applies.

Define the total Aether-to-electron mass span

ηa ≡
ma

me
. (18)

The magnitude of ηa is not fixed by dimensionless Aether geometry alone. It is the dimensionless
representation of the empirically anchored upper mass boundary relative to the electron reference.

7 Charge Boundaries and Fine Structure

For a species x in the common QMU charge ledger,

e 2
x max = mxλC

2Fq cond. (19)

At the electron reference,
eemax

2 = meλC
2Fq cond. (20)

Taking the ratio eliminates the common substrate quantities:

e 2
x max

eemax2 = mx

me
. (21)

At the Aether endpoint,
ea

2 = ηa eemax
2. (22)

The distributed-charge fine-structure relation is

αx = e2

8πe 2
x max

. (23)

For the electron reference this becomes

α = e2

8πeemax2 , (24)

and for the Aether boundary,

αa = e2

8πea
2 . (25)
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Combining Eqs. (18), (22), (24), and (25) gives the exact boundary identity

ma

me
= ea

2

eemax2 = α

αa
= ηa. (26)

Thus the mass span, magnetic-charge span, and inverse fine-structure span are three representations
of the same boundary ratio.

8 Aether Mass, Gforce, and the Gravitational Constant

The Aether mass cap defines the QMU gravitational capacity through

Gforce = maλCFq
2. (27)

The corresponding gravitational constant is

G = λC
3Fq

2

ma
. (28)

Using Eq. (12),
G Gforce = c4. (29)

Equation (28) classifies G as derived in the canonical APM hierarchy. Its numerical magnitude
nevertheless inherits the empirical information carried by ma. Derivation from an empirical primitive
is not the same as derivation from dimensionless geometry alone.

8.1 Schwarzschild mass-to-radius representation of the Aether boundary

Define the mass-per-length scale
µS ≡

ma

λC
. (30)

Equation (28) gives

µS = λC
2Fq

2

G
= c2

G
. (31)

Hence
ma = λCµS . (32)

The quantity µS is a mass-to-length scale and is not itself a Schwarzschild radius. For a conventional
Schwarzschild black hole,

rs = 2GM

c2 , (33)

so that
M

rs
= c2

2G
= µS

2 . (34)
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Thus µS = c2/G is twice the conventional Schwarzschild mass-per-radius horizon threshold. The
APM relation

ma

λC
= µS

therefore places the Aether boundary directly on the same gravitational compactness scale while
retaining the APM normalization of the mass-to-length ratio.

The pair
ma ←→ µS

provides two QMU representations of the same upper Aether boundary. If µS is obtained from a
value already calculated using measured G, it is not an independent empirical determination of ma.
An observational determination of the corresponding mass-to-length scale that does not insert G
would constitute an independent metrological route.

9 Schwarzschild–Thermodynamic Closure of the Aether Boundary

This section turns the primitive ledger into a worked example of the provenance rules established
above. The calculation deliberately imports conventional Schwarzschild and Hawking relations. It
therefore does not constitute a native QMU derivation of black-hole thermodynamics, nor does it
convert the gravitational calibration of ma into an independent prediction of G. Instead, it asks
what exact cross-framework identities follow once the calibrated Aether boundary is inserted into
the conventional horizon formulae Bekenstein [1973], Hawking [1975].

Because QMU uses the unreduced electron Compton wavelength, the bridge relation is

λC = h

mec
. (35)

Here h and, below, ℏ occur only in the conventional bridge representation; they are not introduced
as native QMU units.

9.1 Aether cap and Schwarzschild radius

For a conventional Schwarzschild mass M ,

rs(M) = 2GM

c2 . (36)

Applying this external relation at M = ma and using Eq. (32),

rs(ma) = 2Gma

c2 (37)

= 2λC . (38)

Hence
rs(ma) = 2λC . (39)

This is the radius form of the mass-to-length relation already encoded in µS = c2/G. Its status is a
cross-framework closure: ma carries the gravitational calibration, while the factor of two is supplied
by the conventional Schwarzschild horizon relation.
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9.2 Electron–Aether geometric mean and the h-based Planck bridge

Combining Eq. (28) with Eq. (35) gives

mame = λCc2

G
me (40)

= hc

G
. (41)

Define the h-based Planck bridge mass

mP,h ≡

√︄
hc

G
. (42)

Then
m2

P,h = mema, mP,h =
√

mema. (43)

The conventional Planck mass is

mP ≡

√︄
ℏc

G
, (44)

so that h = 2πℏ gives
mP,h =

√
2π mP , mame = 2πm2

P . (45)

Thus the electron and Aether mass boundaries are geometrically centered on an h-based Planck
bridge scale. The factor 2π is not an additional fitted constant; it is the exact consequence of using
the unreduced Compton wavelength in QMU while the conventional Planck mass is defined with ℏ.

9.3 Gforce and the conventional Planck-force scale

Using Fq = c/λC , Eq. (27) becomes

Gforce = maλC

(︃
c

λC

)︃2
= mac2

λC
. (46)

Substitution of ma/λC = c2/G then gives

Gforce = c4

G
. (47)

The conventional Planck-force scale is
FP ≡

c4

G
, (48)

therefore
Gforce = FP (49)

numerically and dimensionally. This equality is a bridge identity, not an identification of ontology.
In conventional Planck-unit language FP is a constructed scale; in APM, Gforce is assigned an
independent physical role in the Aether ontology.
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9.4 Hawking temperature and the 16π2 closure

The conventional Hawking temperature of a Schwarzschild black hole is Hawking [1975]

kBTH(M) = ℏc3

8πGM
. (50)

At the Aether mass boundary,

kBTH(ma) = ℏc3

8πGma
. (51)

Because Eq. (28) implies Gma = λCc2,

kBTH(ma) = ℏc

8πλC
. (52)

The unreduced Compton bridge, Eq. (35), gives

ℏc

λC
= mec

2

2π
. (53)

Therefore

kBTH(ma) = mec
2

16π2 = mec
2

ΩA
. (54)

Equivalently,
mec

2

kBTH(ma) = ΩA = 16π2. (55)

This is an exact cross-framework closure. The APM structural invariant ΩA = 16π2 is not inserted
into the Hawking formula. The same factor appears after combining the conventional 8π Hawking
normalization with the 2π relation between h and ℏ, together with the APM gravitational boundary
relation. The result therefore identifies a structural correspondence worth tracking, while its present
evidential status remains that of a closure rather than an independent gravitational prediction.

Using the SI bridge values in Appendix A, Eq. (54) corresponds to

TH(ma) ≃ 3.755× 107 K. (56)

The numerical temperature inherits the measured constants used to instantiate the bridge.

9.5 Bekenstein–Hawking entropy at the Aether cap

For a Schwarzschild horizon, the conventional Bekenstein–Hawking entropy is Bekenstein [1973],
Hawking [1975]

SH

kB
= AH

4ℓ2
P

, AH = 4πr2
s , ℓ2

P = ℏG

c3 . (57)

Using rs(ma) = 2λC ,
SH(ma)

kB
= 4πλC

2

ℓ2
P

. (58)
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Substitution of λC = 2πℏ/(mec) and ηa = ma/me, together with mame = 2πℏc/G, reduces the
entropy to

SH(ma)
kB

= 8π2ηa = ΩA

2 ηa. (59)

Combining Eqs. (54) and (59) gives

TH(ma)SH(ma) = 1
2mac2, (60)

which is the standard Schwarzschild thermodynamic identity expressed through the APM boundary
variables.

9.6 Logical status of the thermodynamic identities

The compact closure obtained in this section is

rs(ma) = 2λC ,

m2
P,h = mema,

Gforce = c4

G
= FP ,

kBTH(ma) = mec
2

ΩA
,

SH(ma)
kB

= ΩA

2 ηa, ΩA = 16π2.

(61)

No new adjustable parameter enters these relations. Nevertheless, their provenance must remain
explicit:

APM/QMU calibrated Aether boundary
+ external Schwarzschild–Hawking relations

=⇒ exact cross-framework closure
(62)

The closure is therefore useful as a structural test and as a map between QMU and standard
gravitational thermodynamics. It does not evade the absolute-scale no-go theorem proved next.

10 Absolute-Scale No-Go Theorem

We now formalize why the upper Aether boundary must enter empirically under the present ledger.

Theorem 10.1 (APM absolute-scale no-go theorem). Fix the five QMU generators

{me, λC , Fq, e2, eemax
2}

and the dimensionless structural Aether geometry. The established Aether-scale relations do not
uniquely determine ma, ea

2, αa, Gforce, or G. They admit a continuous one-parameter similarity
family.
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Proof. Let ζ > 0 be arbitrary and define

ma
′ = ζma. (63)

Because Eq. (22) is linear in the Aether mass boundary,

ea
2′ = ζea

2. (64)

Equation (25) then requires
α′

a = αa

ζ
. (65)

From Eq. (27),
Gforce′ = ζGforce, (66)

while Eq. (28) gives
G′ = G

ζ
. (67)

The electron-scale generators, Au, Ledger One, and the dimensionless structural geometry remain
unchanged. The unified charge relation is preserved because

8πα′
aea

2′ = 8π

(︃
αa

ζ

)︃ (︂
ζea

2
)︂

= 8παaea
2 = e2.

The gravitational duality is likewise preserved:

G′Gforce′ =
(︃

G

ζ

)︃
(ζGforce) = GGforce = c4.

Therefore every ζ > 0 generates another solution satisfying the same fixed lower-level QMU relations.
No member of this family is selected without an additional absolute Aether-scale condition. Hence
the existing fixed geometry and five-generator ledger do not uniquely determine ma, and consequently
do not uniquely determine G.

Corollary 10.2 (One missing Aether-scale datum). Once any one of

ma, ea
2, αa, Gforce, G

is fixed empirically, the remaining quantities are mutually determined by the established ledger.

Remark 10.3. The theorem is a no-go statement about the present APM/QMU axioms. It does
not prove that no future physical law could determine the upper boundary. A new law would have
to break the ζ-similarity by introducing genuinely independent physical information rather than
algebraically repackaging the existing identities.

11 Why Fixed Aether Geometry Does Not Set the Absolute Scale

The no-go theorem is consistent with the reciprocal toroidal geometry used in APM particle
descriptions. For

4π2Rxrx = λC
2, (68)
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the transformation
Rx ↦→ ηRx, rx ↦→

rx

η
(69)

preserves the fixed area for arbitrary η > 0. Hence fixed area constrains a product but not an
absolute aspect ratio.

With the fine-structure representation

Rx = λC

2παx
, rx = λCαx

2π
, (70)

one obtains
Rx

rx
= α−2

x . (71)

Thus dimensionless closure geometry establishes lawful reciprocal deformation, but a finite endpoint
requires a physical boundary condition. In the canonical foundation adopted here, the electron and
Aether mass boundaries supply the physical endpoints rather than being generated by the reciprocal
area identity.

12 Dependency Ledger

Table 1 gives the canonical classification for the principal quantities needed by later APM/QMU
work.

13 Metrology, Calibration, and Prediction

The dependency ledger requires explicit provenance whenever a numerical result is reported.

13.1 Gravitational route

If the measured gravitational constant Gobs is used to establish

ma
(grav) = λC

3Fq
2

Gobs
, (72)

then reconstructing

G = λC
3Fq

2

ma
(grav)

is a calibration closure. It verifies ledger consistency but is not an independent prediction of G.

Likewise, if

µ
(grav)
S = c2

Gobs
(73)

is used in
ma = λCµ

(grav)
S ,

the same gravitational datum has merely been represented differently.
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13.2 Charge route

If the observed fine-structure constant is used to establish

eemax
2 = e2

8παobs
, (74)

then reconstructing α from the same eemax
2 is likewise a calibration closure. An independent

magnetic-charge measurement would instead provide a distinct metrological route.

13.3 Required labeling in future work

Future APM/QMU calculations should identify numerical results using at least the following
provenance classes:

1. empirical primitive — measured or empirically inferred physical input;
2. imported structural invariant — dimensionless APM geometry or organization established

in a cited companion derivation;
3. derived identity — exact consequence of the adopted ledger;
4. calibration closure — reconstruction using an empirically calibrated input carrying the

same information;
5. cross-framework closure — exact correspondence obtained by combining APM/QMU

relations with an explicitly imported external theory, with the provenance of all calibrated
inputs retained;

6. independent prediction — consequence obtained without the target observable as input;
7. conjecture — proposed physical law not yet established by the ledger or experiment.

This provenance discipline prevents algebraic equivalence from being mistaken for empirical inde-
pendence.

14 Implications for Gravity and Cosmology

The foundation established here permits gravitational and cosmological work to proceed without
repeatedly attempting to derive the absolute Aether scale from dimensionless geometry.

The gravitational chain is

ma −→ Gforce = maλCFq
2 −→ G = λC

3Fq
2

ma
, (75)

with
GGforce = c4. (76)

The charge chain is
ηa = ma

me
−→ ea

2 = ηaeemax
2 −→ αa = α

ηa
. (77)
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Consequently any later cosmological expression containing ma, ea
2, αa, Gforce, or G inherits the

empirical upper-boundary information unless the paper supplies an independently tested law that
determines that boundary. This inheritance should be stated rather than obscured.

The role of mathematics is then precise. Structural geometry and QMU algebra determine the
lawful transformations and dependencies among physical quantities. Measurement establishes the
realized boundary magnitudes to which those relations apply.

15 Discussion

The primitive audit produces a compact foundation rather than an expanding list of fundamental
constants. Five quantities retain their established role as QMU dimensional generators:

{me, λC , Fq, e2, eemax
2}.

One additional physical boundary datum,
ma,

is required to fix the absolute Aether scale. The latter is an empirically anchored cap parameter,
not a sixth dimensional generator.

The dimensionless closure 16π2 belongs to a different category: it is an imported structural invariant
established in the dedicated APM geometric/topological treatment, not an additional empirical
dimensional primitive. Its role is to constrain geometric participation and normalization rather than
to select the absolute Aether scale.

This distinction resolves the status of G. Within APM/QMU, G need not be elevated to an
ontological primitive. It is derived from λC , Fq, ma. However, when ma is empirically established
through a measurement of G, the resulting numerical reconstruction is a calibration closure rather
than an independent prediction. The same logic applies to charge quantities inferred through α.

The absolute-scale no-go theorem explains why repeated searches for a numerical value of G from
16π2, fixed toroidal area, or other scale-invariant geometry cannot succeed under the present axioms.
Such structures constrain ratios and closure; they do not select the free Aether-scale parameter. A
future constitutive law could change this conclusion only if it adds genuinely independent physical
content that breaks the demonstrated similarity.

The Schwarzschild–thermodynamic calculation provides a concrete demonstration of why this
distinction matters. Once the Aether boundary is calibrated, no further fitted parameter is
needed to obtain rs(ma) = 2λC , m2

P,h = mema, Gforce = c4/G, kBTH(ma) = mec
2/ΩA, and

SH(ma)/kB = (ΩA/2)ηa. These relations expose an exact correspondence between the APM
boundary hierarchy and conventional Schwarzschild thermodynamics, including a second appearance
of the structural factor 16π2. Their force as evidence, however, must not be overstated: they are
cross-framework closures built on an empirically anchored gravitational boundary, not independent
predictions of G.

The mass endpoints provide a particularly useful physical organization. The electron establishes
the lower stable-matter boundary for the APM/QMU realization family considered here, while
the Aether mass cap establishes the maximum Aether mass. Their ratio simultaneously fixes the
corresponding magnetic-charge and fine-structure spans. This boundary structure can therefore
serve as a common reference for subsequent particle, gravity, and cosmology papers.
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16 Conclusion

APM/QMU is founded on measured physical reality plus structural relations, not on the premise
that mathematics must generate every physical magnitude from dimensionless geometry. The
canonical physical primitive set is

Pphys = {me, ma, λC , Fq, e2, eemax
2},

while the canonical QMU algebraic generator set remains

BQMU = {me, λC , Fq, e2, eemax
2}.

The distinction is intentional: ma supplies the empirically anchored upper Aether boundary without
adding a new dimensional generator. Structural quantities such as 16π2 occupy a separate class as
imported dimensionless geometric invariants.

From these foundations the ledger derives the propagation speed, Aether-unit relations, mass–
magnetic-charge scaling, fine-structure relations, Gforce, and the gravitational constant. In particu-
lar,

ma

me
= ea

2

eemax2 = α

αa
,

and

G = λC
3Fq

2

ma
, Gforce = maλCFq

2, GGforce = c4.

The same foundation also admits a compact Schwarzschild–thermodynamic bridge. With the Aether
boundary calibrated through the gravitational sector, conventional horizon relations give

rs(ma) = 2λC , m2
P,h = mema, kBTH(ma) = mec

2

16π2 ,
SH(ma)

kB
= 8π2ηa.

Together with Gforce = c4/G, these exact bridge identities show how the QMU boundary ledger
maps onto conventional Planck and black-hole thermodynamic scales without promoting that map
to an independent derivation of G.

The absolute-scale no-go theorem proves that the present lower-level QMU geometry does not
uniquely determine ma or G. One empirical Aether-scale datum is required. This result establishes
a clear epistemic boundary for future APM/QMU research: physical measurement supplies realized
primitive magnitudes; QMU mathematics supplies their lawful relations and the predictions that
follow from them.

A QMU-to-SI Metrological Bridge

Numerical constants used for SI comparison are taken from the latest CODATA recommended
values [Tiesinga et al., 2023]. All derivations in the main text remain QMU-first.
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The SI quantities in this appendix are not additional QMU primitives. They provide conventional
numerical representations of the physical measurements used to instantiate the QMU foundation.

Using the SI bridge values for λC , c, and G,

Fq = c

λC
, (78)

and
ma = λCc2

G
= λC

3Fq
2

G
. (79)

With the bridge values listed below, these relations give approximately

Fq ≃ 1.23559× 1020 s−1, (80)
ma ≃ 3.26725× 1015 kg, (81)
ma

me
≃ 3.58668× 1045. (82)

These numbers are metrological evaluations of the QMU relations, not independent predictions
when the measured value of G is used to determine ma.

For comparison with conventional Schwarzschild notation,

µS = c2

G
,

M

rs
= c2

2G
= µS

2 . (83)

This bridge comparison does not identify µS with a radius; it records its relation to the conventional
black-hole mass-to-radius threshold.

B Constants Used in SI Comparisons

Numerical constants used for SI comparison are taken from the latest CODATA recommended
values [Tiesinga et al., 2023]. All derivations in the main text remain QMU-first.

C Primitive-Dependency Summary

For rapid reference, the foundation may be summarized as

physical measurement
⇓

{me, ma, λC , Fq, e2, eemax
2}

+ dimensionless Aether structural invariants
⇓

QMU ledger
⇓

c, Au, curl, cond, α, ea
2, αa, Gforce, G, . . .

⇓
independently testable particle, gravitational, and cosmological consequences.
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Quantity Classification Dependency / physical role

λC empirical physical
primitive

quantum length scale

Fq empirical physical
primitive

quantum frequency scale

me empirical physical
primitive

lower stable-matter mass boundary of the relevant
APM/QMU realization family

ma empirically anchored
physical boundary
primitive

maximum Aether-mass boundary; not an additional
QMU dimensional generator

e2 empirical charge primitive electrostatic distributed-charge reference
eemax

2 empirical charge primitive electron magnetic square-charge reference
16π2 imported structural

invariant
dimensionless Aether angular closure; geomet-
ric/topological result imported from the dedicated
derivation

c derived c = λCFq

Tq derived Tq = Fq
−1

rson derived rson = Fq
2

volm derived volm = λC
3

Au derived QMU quantity Au = meλC
3Fq

2/eemax
2; ontologically associated with

the Aether unit
curl derived ledger quantity fixed through Aucurl = Fq

2λC
2

cond derived ledger quantity obtainable from eemax
2 = meλC

2Fqcond
α derived ratio α = e2/(8πeemax

2)
ηa derived ratio from

empirical endpoints
ηa = ma/me

ea
2 derived Aether boundary

quantity
ea

2 = ηaeemax
2

αa derived Aether ratio αa = α/ηa

µS derived mass-to-length
representation

µS = ma/λC = c2/G; twice the conventional
Schwarzschild mass-per-radius threshold

mP,h cross-framework bridge
scale

mP,h =
√︁

hc/G = √mema; h-based bridge to conven-
tional Planck units

rs(ma) cross-framework closure conventional Schwarzschild relation gives rs(ma) =
2λC once the Aether boundary is calibrated

TH(ma) cross-framework closure conventional Hawking relation gives kBTH(ma) =
mec2/ΩA

SH(ma) cross-framework closure conventional Bekenstein–Hawking relation gives
SH(ma)/kB = (ΩA/2)ηa

Gforce derived APM quantity /
Planck-force bridge

Gforce = maλCFq
2 = c4/G = FP ; numerical and

dimensional bridge does not equate ontologies
G derived from empirical

boundary
G = λC

3Fq
2/ma

Table 1: Canonical APM/QMU primitive-dependency ledger. “Derived” does not imply indepen-
dently predicted when an empirical input was itself inferred from the target observable.
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Table 2: Physical constants used for SI comparison. Values are taken from the latest CODATA
recommended constants [Tiesinga et al., 2023]. The QMU role column identifies how each constant
is used in the ledger, bridge, or closure structure of the paper.
Symbol Description Value Unit QMU role

c speed of light 299792458 m s−1 SI bridge
for FqλC

me electron mass 9.1093837139× 10−31 kg empirical
lower
mass
anchor

λC electron Compton wavelength 2.42631023538× 10−12 m empirical
quantum-
length
anchor

α fine-structure constant 7.2973525643× 10−3 dimensionless empirical
charge-
ratio
bridge

G Newtonian constant of gravitation 6.67430× 10−11 m3 kg−1 s−2 metrological
route to
the
Aether
mass cap

kB Boltzmann constant 1.380649× 10−23 J K−1 SI bridge
for
Hawking
tempera-
ture
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