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Abstract

The Planck units are conventionally interpreted as fundamental natural scales derived from
the constants G, c, and ℏ. In the Quantum Measurement Units (QMU) framework of the
Aether Physics Model (APM), the Planck system is shown instead to emerge from deeper ledger
identities involving the electron mass me, Compton wavelength λC , quantum frequency Fq, and
Aether maximum mass ma.

Using full Compton wavelength normalization, the Planck mass, Planck length, Planck time,
Planck energy, and related Planck quantities are factorized directly into native QMU relationships.
The resulting analysis demonstrates that the Planck system is not fundamental within QMU,
but instead represents a circularly normalized SI projection layer spanning the interval between
localized electron structure and Aether closure geometry.

The appearance of 2π throughout Planck-scale physics is shown to arise from rotational
normalization through the reduced Planck constant rather than from primitive spacetime
structure. The analysis suggests that many conventional SI fundamental constants are emergent
projection operators arising from a smaller and more physically meaningful QMU ledger structure.
Keywords: QMU, APM, Planck units, Planck mass, Compton wavelength, Aether closure,
natural units, dimensional closure, projection operators, quantum geometry

1 Introduction

The Planck units occupy a central role in modern theoretical physics. They are commonly interpreted
as fundamental natural scales determined from the gravitational constant G, the speed of light c,
and the reduced Planck constant ℏ [Planck, 1899, Mohr et al., 2025].

Historically, the Planck system was derived through dimensional analysis rather than through
first-principles geometric structure. The resulting units were constructed by selecting combinations
of constants that produce dimensions of mass, length, time, and temperature.

Within the Quantum Measurement Units framework of the Aether Physics Model, physical quantities
are derived from measurable quantum structures. The relevant QMU quantities for the present
analysis are:

me, λC , Fq, e2, eemax
2. (1)

Here, me is the electron mass, λC is the full Compton wavelength, Fq is the quantum frequency,
e2 is the electrostatic charge structure [Thomson, 2025b], and eemax

2 is the distributed magnetic
charge structure [Thomson, 2025a].

In this framework, SI constants are interpreted as projection structures emerging from deeper ledger
relationships rather than as independent primitive quantities. The present paper demonstrates that
the Planck units factor naturally into electron–Aether bridge relationships within QMU.

2 Electron–Aether Bridge Ratio

The factorization developed in this paper may be expressed through a single QMU bridge quantity
relating localized electron structure to Aether closure.

Define the electron–Aether bridge ratio as:
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√
me

2πma
. (2)

The inverse bridge ratio is therefore:

√
2πma

me
. (3)

This ratio becomes the central generator of the Planck system within QMU.

The Planck mass becomes:

√
mema

2π
. (4)

The Planck length becomes:

λCηea. (5)

The Planck time becomes:

ηea

Fq
. (6)

Thus the entire Planck system is generated by repeated projection of a single electron–Aether bridge
ratio.

Within QMU, the Planck quantities are therefore interpreted as relational bridge scales rather than
isolated fundamental units.

3 Historical Role of the Planck Units

Planck introduced natural measurement units by constructing mass, length, time, and temperature
scales from constants regarded as universal. In modern notation, the principal mechanical Planck
units are commonly written in terms of G, c, and ℏ [Planck, 1899].

The modern Planck mass is:

mp =

√
ℏc

G
. (7)

The modern Planck length is:

ℓP =

√
ℏG

c3 . (8)
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The modern Planck time is:

tP =

√
ℏG

c5 . (9)

The Planck energy is:

EP = mpc2. (10)

These expressions [Mohr et al., 2025, National Institute of Standards and Technology, 2026b,a]
are dimensionally valid, but dimensional validity alone does not identify the underlying physical
structure. QMU provides a deeper factorization of the same quantities.

4 Dimensional Matching versus Ledger Closure

The conventional derivation of the Planck units is fundamentally dimensional.

Planck constructed combinations of (G), (c), and (h) that produce dimensions of mass, length, and
time. The resulting units are mathematically valid because their dimensions close correctly.

However, dimensional closure alone does not identify the deeper physical structure producing the
units.

The QMU framework instead applies ledger closure.

In dimensional matching, one asks:

“What combinations of constants produce the correct dimensions?”

In ledger closure, one asks:

“What underlying quantum structures generate the constants themselves?”

The present analysis demonstrates that the Planck system is generated from the deeper ledger
identities:

c = λCFq, (11)

h = meλC
2Fq, (12)

and:

ma = λC
3Fq

2

G
. (13)

The resulting Planck quantities are therefore not merely dimensionally valid. They are ledger
projections arising from electron structure, propagation closure, and Aether maximum mass geometry.
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5 Fundamental QMU Ledger Identities

The primary QMU propagation identity is:

c = λCFq. (14)

The corresponding propagation-square identity is:

c2 = λC
2Fq

2. (15)

The standard Planck constant in QMU is:

h = meλC
2Fq. (16)

The reduced Planck constant is therefore:

ℏ = meλC
2Fq

2π
. (17)

The Aether maximum mass is defined by:

ma = λC
3Fq

2

G
. (18)

Solving this identity for G gives:

G = λC
3Fq

2

ma
. (19)

These ledger identities [Thomson, 2025b] allow the Planck units to be factorized directly into QMU.

6 Why the Electron is the QMU Anchor

A common question is why the QMU framework anchors the Planck system to the electron mass
rather than to the proton, quarks, or another particle scale.

Within APM, the electron is not treated as an arbitrary particle among many equivalent structures.
Instead, it is interpreted as the lowest stable mass–charge rotational closure.

The electron possesses several unique properties relevant to QMU:

1. It is the lightest stable charged fermion.
2. It forms the primary inertial anchor of atomic structure.
3. Its Compton wavelength establishes the natural quantum propagation scale.
4. Its charge structure participates directly in both electrostatic and magnetic ledger relationships.
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5. Its stability permits reproducible quantum measurement standards.

The QMU framework therefore treats the electron as the fundamental measurable closure state from
which higher-order structures emerge.

In this interpretation, the Planck system does not arise from abstract dimensional combinations
alone. It arises from the span between the minimum stable rotational closure state and the maximum
Aether closure state.

7 Physical Interpretation of the Aether Maximum Mass

The Aether maximum mass (ma) is not introduced as an arbitrary scaling parameter. Within the
QMU framework, it emerges from gravitational closure geometry and propagation limits associated
with the Compton-scale structure of space.

The defining QMU identity is:

ma = λC
3Fq

2

G
. (20)

This relation may be interpreted as the maximum mass-energy closure permitted within a Compton-
scale propagation volume before gravitational rotational closure occurs.

Equivalently, the gravitational constant may be expressed as:

G = λC
3Fq

2

ma
. (21)

In this form, (G) appears not as an isolated fundamental constant, but as the coupling relation
between propagation geometry and Aether closure mass.

The quantity (ma) is additionally associated with the Schwarzschild closure condition. Within the
QMU framework, the observed Schwarzschild radius corresponds to the ratio:

rs = ma

λC
, (22)

linking gravitational closure directly to Compton-scale propagation geometry [Schwarzschild, 1916,
Wald, 1984].

The same upper-bound structure also emerges from the circular deflection-angle formalism devel-
oped within APM, where complete rotational closure defines a natural maximum gravitational
concentration.

Thus (ma) is not merely a fitted quantity. It represents a gravitational closure boundary arising from
the combined constraints of propagation geometry, rotational normalization, and Aether structure.
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8 Planck Mass Factorization

The conventional Planck mass is:

mp =

√
ℏc

G
. (23)

Substituting the QMU identities for ℏ, c, and G gives:

mp =

√√√√√
(

meλC
2Fq

2π

)
(λCFq)

λC
3Fq

2

ma

. (24)

Combining numerator terms gives:

mp =

√√√√meλC
3Fq

2

2π
· ma

λC
3Fq

2 . (25)

Canceling the propagation factors yields:

mp =
√

mema

2π
. (26)

Therefore:

mp
2 = mema

2π
. (27)

This is the central result of the paper. The Planck mass is the circularly normalized geometric mean
between the electron mass and the Aether maximum mass.

9 Planck Length Factorization

The conventional Planck length is:

ℓP =

√
ℏG

c3 . (28)

Substituting QMU identities gives:

ℓP =

√√√√√(
meλC

2Fq

2π

) (
λC

3Fq
2

ma

)
(λCFq)3 . (29)

Expanding the denominator gives:
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ℓP =

√√√√ meλC
5Fq

3

2πmaλC
3Fq

3 . (30)

Canceling common factors gives:

ℓP =

√
meλC

2

2πma
. (31)

Therefore:

ℓP = λC

√
me

2πma
. (32)

The Planck length is not a primitive spacetime pixel in QMU. It is the Compton wavelength scaled
by the square root of the circularly normalized electron–Aether mass ratio.

10 Planck Time Factorization

The conventional Planck time is:

tP =

√
ℏG

c5 . (33)

Substituting QMU identities gives:

tP =

√√√√√(
meλC

2Fq

2π

) (
λC

3Fq
2

ma

)
(λCFq)5 . (34)

Expanding the denominator gives:

tP =

√√√√ meλC
5Fq

3

2πmaλC
5Fq

5 . (35)

Canceling common factors gives:

tP =
√

me

2πmaFq
2 . (36)

Therefore:

tP = 1
Fq

√
me

2πma
. (37)
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The Planck time is thus the QMU quantum period 1/Fq scaled by the same circularly normalized
electron–Aether mass factor that appears in the Planck length.

11 Planck Energy Factorization

The Planck energy is:

EP = mpc2. (38)

Using the QMU Planck mass identity and the QMU propagation identity gives:

EP =
√

mema

2π
λC

2Fq
2. (39)

This may be compared to the electron rest energy:

Ee = mec2 = meλC
2Fq

2. (40)

The ratio between Planck energy and electron rest energy is therefore:

EP

Ee
=

√
ma

2πme
. (41)

Thus the Planck energy is the electron rest energy scaled by the square root of the circularly
normalized Aether-to-electron mass ratio.

12 Planck Momentum Factorization

The Planck momentum may be written as:

pP = mpc. (42)

Substituting QMU identities gives:

pP =
√

mema

2π
λCFq. (43)

The electron momentum scale is:

pe = mec = meλCFq. (44)

The ratio is:
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pP

pe
=

√
ma

2πme
. (45)

The same bridge ratio governs both Planck energy and Planck momentum.

13 Planck Force Factorization

The Planck force is conventionally:

FP = c4

G
. (46)

Substituting QMU identities gives:

FP = λC
4Fq

4

λC
3Fq

2

ma

. (47)

Reducing terms gives:

FP = maλCFq
2. (48)

This result shows that Planck force is directly the Aether maximum mass multiplied by the QMU
acceleration scale λCFq

2.

14 Planck Power Factorization

The Planck power is conventionally:

PP = c5

G
. (49)

Substituting QMU identities gives:

PP = λC
5Fq

5

λC
3Fq

2

ma

. (50)

Reducing terms gives:

PP = maλC
2Fq

3. (51)

Since λC
2Fq

2 is the propagation-square factor, PP represents Aether maximum mass coupled to
QMU area-frequency acceleration.
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15 Planck Density Factorization

The Planck density is:

ρP = mp

ℓ3
P

. (52)

Using the QMU identities for mp and ℓP :

ρP =

√
mema

2π

λC
3

(
me

2πma

)3/2 . (53)

Separating factors:

ρP = 1
λC

3

√
mema

2π

(2πma

me

)3/2
. (54)

Reducing powers gives:

ρP = 2πma
2

meλC
3 . (55)

Thus Planck density is an Aether-square density projection normalized against the electron mass
and Compton volume.

16 Circular Normalization

The factor 2π enters the Planck system through the reduced Planck constant:

ℏ = h

2π
. (56)

In QMU, the full action identity is:

h = meλC
2Fq. (57)

Therefore, when SI-based Planck units are written using ℏ, the resulting system is not merely
quantum normalized. It is circularly normalized.

The circular factor does not originate in G, c, me, λC , Fq, or ma. It enters only through the angular
normalization of h. This explains why the Planck system appears as a rotational bridge in QMU
rather than as a primary ledger foundation.
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17 Summary of QMU Planck Factorizations

Quantity Conventional form QMU factorization

Planck mass mp =
√
ℏc/G mp =

√
mema/(2π)

Planck length ℓP =
√
ℏG/c3 ℓP = λC

√
me/(2πma)

Planck time tP =
√
ℏG/c5 tP = Fq

−1√
me/(2πma)

Planck energy EP = mpc2 EP = λC
2Fq

2√
mema/(2π)

Planck momentum pP = mpc pP = λCFq

√
mema/(2π)

Planck force FP = c4/G FP = maλCFq
2

Planck power PP = c5/G PP = maλC
2Fq

3

Planck density ρP = mp/ℓ3
P ρP = 2πma

2/(meλC
3)

18 Numerical Structure of the Electron–Aether Span

The QMU factorization reveals that the Planck system is governed by a single bridge ratio connecting
electron structure to Aether closure.

Using the standard QMU values gives:

ma ≈ 3.27 × 1015 kg, (58)

and:

ma

me
≈ 3.59 × 1045. (59)

The electron–Aether bridge ratio becomes:

√
me

2πma
≈ 6.66 × 10−24. (60)

The Planck length is then recovered directly from the Compton wavelength:

λCηea. (61)

Likewise, the Planck time becomes:

ηea

Fq
. (62)

The Planck mass is recovered through the inverse bridge ratio:

me

ηea
. (63)
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Thus all major Planck quantities emerge from repeated projection of the same electron–Aether
closure span.

This strongly suggests that the Planck system is structurally unified rather than consisting of
unrelated dimensional constructions.

19 Scientific Implications

The QMU factorization of the Planck system produces several scientific implications [Thomson III,
2025, 2026].

19.1 The Planck System is Relational

The Planck units are not primary units in QMU. They are relational bridge quantities. Their
structure depends on the electron mass me, the Aether maximum mass ma, and the circular
normalization factor 2π.

19.2 The Planck Mass is an Electron–Aether Geometric Mean

The identity:

mp
2 = mema

2π
(64)

shows that the Planck mass is not an isolated gravitational scale. It is the geometric mean between
the electron anchor and the Aether maximum mass, reduced by the angular normalization factor 2π.

19.3 The Hierarchy Problem Becomes a Ledger Span

The mass hierarchy can be written as:

ma

me
= 2π

(
mp

me

)2
. (65)

This transforms the hierarchy from an unexplained numerical disparity into a QMU ledger span
between electron structure and Aether closure.

19.4 Planck Length is a Scaled Compton Length

The identity:

ℓP = λC

√
me

2πma
(66)
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shows that the Planck length is not independent of the electron Compton wavelength. It is the
Compton wavelength scaled by the square root of the electron-to-Aether mass ratio.

19.5 Quantum Gravity Becomes a Crossover Geometry

Since the Planck length and Planck time arise from electron–Aether bridge ratios, quantum gravity
may be interpreted in QMU as a crossover geometry between localized quantum structure and
Aether closure rather than as a separate fundamental regime.

19.6 SI Constants Behave as Projection Operators

The QMU substitutions demonstrate that G, c, h, and ℏ behave as projection operators when viewed
from the QMU ledger. They are useful SI-facing constants, but they are not the deepest available
physical factors.

20 Conclusion

The Planck units have been factorized into QMU ledger relationships. The central results are:

mp
2 = mema

2π
, (67)

ℓP = λC

√
me

2πma
, (68)

and:

tP = 1
Fq

√
me

2πma
. (69)

Additional Planck quantities reduce to direct QMU forms:

FP = maλCFq
2, (70)

PP = maλC
2Fq

3, (71)

and:

ρP = 2πma
2

meλC
3 . (72)

These results show that the Planck system is a circularly normalized projection layer rather than a
primitive foundation. The factor 2π originates from the use of ℏ, while the deeper QMU structure
arises from me, λC , Fq, and ma.



REFERENCES 14

The Planck measurements therefore quantify an electron–Aether span. In this interpretation, the
Planck scale is not the origin of physical structure, but a derived bridge between localized quantum
matter and maximum Aether closure.
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