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Abstract

This monograph serves as a documentary transcription and mathematical ledger of the
original metrological derivations developed by Scott Rasmussen. Its purpose is preservation,
organization, and quantitative verification. Interpretive frameworks developed subsequently
within the Aether Physics Model literature are intentionally separated from the primary ledger
entries and are identified explicitly whenever introduced.
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Editorial Policy

This monograph distinguishes between:

1. Direct transcriptions of Scott Rasmussen’s handwritten ledgers;
2. Numerical verifications and dimensional audits performed during transcription;
3. Editorial notes and cross-references to Aether Physics Model (APM) and Quantum Measure-

ment Units (QMU) literature.

Whenever possible, original notation and ordering have been preserved.

For archival transparency and independent verification, the accompanying Zenodo paper archive
includes a note-bundles/ directory containing images of Scott Rasmussen’s original handwritten
ledgers. These images serve as the primary source material from which the transcriptions, dimensional
audits, and editorial annotations in this monograph were prepared.

1 Definition of the S.U.M. Baseline Parameters

The Sumerian Unit Measures (S.U.M.) system defines macroscopic measurement according to three
primary, absolute quantities:

• Length: 1 inch (IN)
• Time: 1 second (S)
• Mass: 1 Unit Mass (UM), defined strictly as the mass of one cubic inch of Standard Mean

Ocean Water (S.M.O.W. H2O) at its triple point.

The S.U.M. system is the metrological structure that allowed Planck’s constant and reduced Planck’s
constant to assume the simplified S.U.M. magnitudes:

h = 2π × 10−29 (1)
ℏ = 1 × 10−29 (2)

This simplification is one of the key signatures of the S.U.M. framework. The same conversion
structure also reveals the Mass Correction Factor:

Cf = 1.002518561 (3)

Because standard SI mass relies on S.M.O.W. H2O at maximum density under standard gravity,
while the S.U.M. baseline employs S.M.O.W. H2O at its triple point, translating standard mass
parameters requires an explicit metrological correction.

H2OS.M.O.W. at Triple Point
H2OS.M.O.W. at Maximum Density = 0.99984

0.999975 = 0.999865 (4)
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The S.M.O.W. density ratio above should not be confused with the S.U.M. Mass Correction Factor,

Cf = 1.002518561,

which arises from the complete S.U.M. metrological framework.

Rasmussen further reconciles this value through the gravitational distinction between S.U.M. and
SI standards:

Cf = gpole at Triple Point
g45 at maximum density = 1.002518561 (5)

Thus, S.U.M. uses polar gravity together with S.M.O.W. H2O at its triple point, whereas SI employs
standard gravity (intended to represent the gravitational acceleration at 45◦ latitude) together with
S.M.O.W. H2O at maximum density.

1.1 Gravitational Parameter Translation

When shifting from the SI system to the S.U.M. system, the magnitude of the gravitational constant
(G) is perfectly preserved, scaling exactly by a factor of 103:

GSI = 6.6743 × 10−11 (6)

GS.U.M. = 6.6743 × 10−8 (7)

This confirms that the volumetric mass density substitution aligns symmetrically with standard
gravitational mechanics.

2 The Metrological Harmonic of the Core Equation

The fundamental electrostatic identities of the APM exhibit distinct structural resonance when
evaluated macroscopically. When standard electron-scale relationships are factorized, the isolated
dimensional components appear structurally disconnected in SI units. Evaluation of these components
in the S.U.M. system reveals a recurring harmonic magnitude of 8.61295.

Rasmussen identified this harmonic distribution across multiple independent dimensional limits:

Isolated Quantity S.U.M. Magnitude Evaluation
1 × 10−7 · c2 · e2 8.61295 × 10−22

me · a0 (8.61295 × 1036)−1

α · c 8.61295 × 107

e2/α2 (8.61295 × 1029)−1

This magnitude corresponds exactly to the energetic baseline associated with the electron (enrg)
within Quantum Measurement Units (QMU).
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3 The Combinatorial Matrices (VAR 1 – VAR 15)

Rasmussen’s combinatorial matrices systematically multiplied exact geometric identities (2π
2π , 4π

4π , 2
2)

to redistribute the topological limits of the Aether.

The stripped APM Core Equation establishes the scalar baseline:

1 =
[

10−7c2e2

a0meα2c2

] [ℏ
ℏ

]
(8)

Editorial Note. Equation (10) shows that the denominator of the spherical variant contains both
the spherical Bohr boundary and the Hartree energy,

(4πa0) (meα2c2) = (4πa0) (2Eh),

where Eh denotes the Hartree energy.

Rasmussen further observed that

4πa0 ≈ ϕ2 × 10−8 IN,

where ϕ is the Golden Ratio. Thus, the spherical variant may be interpreted as a normalized
representation containing both the Golden-Section-squared Bohr boundary and the Hartree-energy
scale.

From this baseline, Rasmussen documented over twelve distinct algebraic variants. The primary
structural classes are cataloged below.

3.1 VAR 1: The Stripped Scalar State

This equation isolates pure scalar magnitude, devoid of cyclic dimensions (2π or 4π).

1 =
[

1 × 10−7

a0
· c2

c2 · e2

me · α2

]
(9)

3.2 VAR 5: The Spherical Geometry State

This variant introduces the 4π operator, mapping to volumetric electrostatic charge over a sphere,
without decoupled orbital (2π) components.

1 =
[

4π · 1 × 10−7 · c2 · e2

4πa0 · c2 · me · α2

] [ℏ
ℏ

]
(10)
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3.3 VAR 10: The Decoupled Toroidal State

This variant features separate geometric factors for the spherical limit (4π) and dynamic orbital
circumference (2π).

1 =
[

4π · 1 × 10−7 · c2 · e2

α · (2πa0) · c2 · me · 2α

] [ℏ
ℏ

]
(11)

3.4 VAR 13 – 15: The Completed Aether Equation

The final permutation isolates the 16π2 Aether topology, forcing the evaluation of the Compton
wavelength limit (λC = α · 2πa0).

1 =
[

16π2 · 1 × 10−7 · c2 · e2

α · (2πa0) · c2 · me · (8π)α

] [ℏ
ℏ

]
(12)

4 Invariance of Macroscopic Unit Force (GF )

To prove the structural validity of the algebraic variants cataloged in Section 3, Rasmussen audited
the foundational Unit Force (GF ) acting within the Aether topology.

The force is defined as:

GF =
[

G · ma
2

λ2

]
=
[

Au · ea
2

λ2

]
=
[

ma · c2

λ

]
(13)

Rasmussen calculated this force against the varying spatial radii generated in the algebraic matrices:

GF (4πa0) =
[

5.464 × 1019 · c2

4πa0

]
= 2.9076 × 1047 UF (14)

GF (α · 2πa0) =
[

1.9938 × 1017 · c2

α · 2πa0

]
= 2.9076 × 1047 UF (15)

GF (α · 4πa0) =
[

3.9876 × 1017 · c2

α · 4πa0

]
= 2.9076 × 1047 UF (16)

This proves the absolute mechanical invariance of macroscopic Unit Force across all dimensional
states.

5 Scale-Invariant Mass-to-Charge Ratios

The structural derivations demonstrate that the ratio between mass and magnetic charge is mathe-
matically conserved between the subatomic electron limit and the macroscopic Aether limit.

me
eemax2 = ma

ea
2 = 1.65313 × 105 UM

(A · S)2 · CYC (17)

This confirms dimensional closure across the S.U.M. macroscopic transition.
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6 The Golden Ratio and Bohr Boundary Correspondences

A central outcome of the S.U.M. system is the highly precise topological mapping of the Bohr radius
boundary to the Golden Ratio (ϕ). Rasmussen documented that the spherical limit of the Bohr
radius maps to the Golden Ratio squared (ϕ2 = 1 + ϕ) when scaled by 10−8 inches.

The raw calculated values are:

4πa0 = 2.618046044 × 10−8 IN (18)

ϕ2 × 10−8 = 2.618033989 × 10−8 IN (19)

The ratio determining precision is:

4πa0
ϕ2 × 10−8 IN = 1.000004605 (20)

This yields a relative deviation of 4.605 ppm.

6.1 The Chained Compton Approximation

By utilizing the standard relationship λC = α(2πa0), the ϕ-scaled Bohr boundary can be mathe-
matically substituted to approximate the Compton wavelength limit.

By dividing the 4π shell geometry to isolate the 2π orbital path, the active Compton limit is derived:

λC ≈ α

(
ϕ2

2 × 10−8
)

IN (21)

This derivation serves as the definitive numerical confirmation of the Aether’s fractal projection into
macroscopic physical dimensions.

Appendix A: S.U.M. Baseline and Conversion Factors

The following definitions and conversion multipliers are transcribed directly from Pages 8–10 of the
ledgers.

A.1 S.U.M. Base Units

Length = 1 IN (22)
Time = 1 SEC (23)

Mass (UM) = Mass of 1 IN3 of H2O at triple point (24)
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A.2 S.M.O.W. Density Ratio and Mass Correction Factor

Using Standard Mean Ocean Water (S.M.O.W.), the density ratio between water at its triple point
and water at maximum density is

ρTP
ρmax

= 0.999843
0.999975 = 0.999868. (25)

The Mass Correction Factor is treated as a primary metrological constant obtained from the S.U.M.
volumetric conversion of reduced Planck’s constant:

ℏ × 94,586.99257 = 1.054571817 × 10−34 × 94,586.99257 = 1
1.002518562 . (26)

Accordingly,

Cf = 1.002518561. (27)

Working backward from the adopted Mass Correction Factor yields the gravitational acceleration
corresponding to the intended 45◦ latitude reference:

g45 = gpole ρTP
ρmax Cf

= (9.83218)(0.999843)
(0.999975)(1.002518561) = 9.806184 m s−2. (28)

1 Substituting this value into the gravitational-density relation gives

Cf = gpole ρTP
g45 ρmax

= (9.83218)(0.999843)
(9.806184)(0.999975) = 1.002518561. (29)

Thus, S.U.M. employs polar gravity together with S.M.O.W. H2O at its triple point, whereas
the corresponding 45◦ reference gravity is obtained by solving backward from the adopted Mass
Correction Factor.

A.3 Explicit S.U.M. Conversions

Rasmussen applied the Cf multiplier to standard metric forces and energies to yield the following
conversions:

1 Kilogram (Kg) = 61.023741 UM (30)
1 Newton (N) = 2402.51 UF (31)

1 Joule (J) = 94586.99 UF · IN (32)
1The International Bureau of Weights and Measures intended the conventional value gn = 9.80665 m s−2 to

represent the gravitational acceleration at 45◦ latitude. Using modern precision constants, this value more closely
corresponds to approximately 45.5◦ latitude. For consistency with the S.U.M. Mass Correction Factor derived from
the 2018 NIST exact constants, the present work adopts the solved value g45 = 9.806184 m s−2.
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Historical Note. A density of

0.99834 gm/cc

is equivalent to H2O at 20◦C. Historically, naturally occurring fresh water, such as clear river water
or collected rainwater, was often employed for practical weight determinations and approximated
this density.

A.4 Gravitational Parameter Translation

GSI = 6.6743 × 10−11 −→ GS.U.M. = 6.6743 × 10−8 (33)

Appendix B: The 8.61295 Energetic Harmonic

From Pages 11–12 of the ledgers, the isolated components of the Core Equation generate a recurring
scalar magnitude when evaluated in S.U.M. limits:

1 × 10−7 · c2 · e2 = 8.61296 × 10−22 UF · IN2 (34)

me · a0 = 1
8.61296 × 1036 UM · IN (35)

α · c = 8.61296 × 107 IN/S (36)
e2

α2 = 1
8.61296 × 1029 (A · S)2 (37)

Appendix C: The Combinatorial Matrices (VAR 1 – 15)

Transcribed from the sequence on Pages 6–7. The matrices represent systematic redistributions of
the geometric operators 2π and 4π.

VAR 1: The Core Scalar Baseline

1 =
[

1 × 10−7c2e2

a0meα2c2

] [ℏ
ℏ

]
(38)

VAR 3: Spherical Surface Area

1 =
[

4π
(
1 × 10−7) c2e2

4πa0 · meα2c2

] [ℏ
ℏ

]
(39)
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VAR 5: Decoupled Orbital Geometry

1 =
[

4π
(
1 × 10−7) c2e2

α(2πa0)mec2 · 2α

] [ℏ
ℏ

]
(40)

VAR 10: Toroidal Expansion

1 =
[

8π2 (1 × 10−7) c2e2

α(2πa0)mec2 · 4πα

] [ℏ
ℏ

]
(41)

VAR 13: APM Double-Torus Threshold

1 =
[

16π2 (1 × 10−7) c2e2

α(2πa0)mec2 · 8πα

] [ℏ
ℏ

]
(42)

VAR 15: Macroscopic Aether Formulation

1 =
[

8π2 (1 × 10−7) c2e2

α(2πa0)mec2 · 4πα

] [ℏ
ℏ

]
(43)

Appendix D: Macroscopic Unit Force (GF ) Invariance

Transcribed from Pages 22 and 28–29, proving the conservation of macroscopic force across the
varying spatial radii generated in the algebraic matrices.

The foundational force:

GF =
[

G · ma
2

λ2

]
=
[

Au · ea
2

λ2

]
=
[

ma · c2

λ

]
(44)

Calculated invariance limits:

GF (4πa0) =
[

5.464 × 1019 · c2

4πa0

]
= 2.90766 × 1047 UF (45)

GF (α · 2πa0) =
[

1.9938 × 1017 · c2

α · 2πa0

]
= 2.90766 × 1047 UF (46)

GF (α · 4πa0) =
[

3.9876 × 1017 · c2

α · 4πa0

]
= 2.90766 × 1047 UF (47)

Appendix E: Scale-Invariant Mass and Charge Ratios

From Pages 17 and 30, the formal documentation of scale-invariant limits.
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E.1 Mass-to-Magnetic-Charge Closure

me
eemax2 = ma

ea
2 = 1.65313 × 105 UM

(A · S)2 · CYC (48)

E.2 Electromagnetic Property Definitions (Page 36)

Permittivity (ε) = Measures a material’s opposition to the formation of an electric field. (49)
Permeability (µ) = Measures the ability of a material to support the formation of a magnetic field.

(50)

E.3 Electron-Neutron Closure Relation

Rasmussen noted the numerical correspondence

mn = meα(8π × 104)

where mn is the neutron mass and me is the electron mass.

An equivalent form expressed through the APM Core Equation factors is

mn = 16π2 (10−7) c2e2

λCc2 (10−4) .

These expressions suggest that neutron mass may emerge from a precise geometric scaling of the
electron baseline and the APM topological operators.

Appendix F: Water Geometry and Golden Ratio (ϕ) Trigonometry

Transcribed from Page 14. The exact trigonometric parameters extracted from the 36◦/108◦

pentagonal topology of the H2O molecule.

F.1 Pentagonal Trigonometry

cos(36◦) = 0.80901699 (51)
sin(36◦) = 0.587785 (52)

cos(108◦) = −0.30901699 (53)
sin(108◦) = 0.951056 (54)
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F.2 The ϕ Derivation

ϕ = 1.618033989 (55)

cos(36◦) = ϕ

2 = 0.80901699 (56)

F.3 The Bohr Boundary and ϕ2 Correspondences

4πa0 = 2.618046044 × 10−8 IN (57)
ϕ2 × 10−8 = 2.618033989 × 10−8 IN (58)

4πa0
ϕ2 × 10−8 IN = 1.000004605 (59)

λC = α (2πa0) ≈ α

(
ϕ2

2 × 10−8 IN
)

(60)
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