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1. Der makromare Hintergrund
mikromarer Prozesse: Empirische Basis,
Gravitodynamik, nichthermitesche
Raumzeit und mikromare
Diskontinuitäten

Methodological Architecture & Stratification of Chapter I

Epistemic Status of Chapter I:
Structural Stratum: A (Foundational Axioms, Tensor Analysis, Differential Geometry of Cartan
Spaces) & B (Derived Invariant Equations, Bi-Metric Couplings, Action Quantization).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1980
Text, Band 1, pp. 9–34).
Methodological Mandate: In this opening chapter, we establish the inductive empirical base
(Principles a, b, c, d) of unified quantum geometrodynamics. We formulate the phenomenological
extension of gravitation incorporating field-mass self-energy, deduce the Euclidean gravitational
spacetime R+4, synthesize the non-Hermitian bi-metric Lie group B̂= Â+Â− ∈ SO(4,C), establish
the asymmetric metric tensor gik ̸= g∗ki of Cartan geometry, and prove the breakdown of space-
time continuity into discrete action densities ηik = ∆Nik/∆Ω, demonstrating the mathematical
inevitability of geometric elementary units (geometrische Letzteinheiten).
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

Carnapian Rational Explication: Geometric Induction from Phenomenological Axioms

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Empirical observations of conservation laws,
entropy extrema, action quantization h, and
gauge/non-gauge fields (Principles a, b, c, d;
Band 1, pp. 9–13).

2. Explicatum (A/B) Exact Mathematics The 4D non-Hermitian Cartan spacetime
(M4,g), the bi-metric group B̂, gravitational
Euclidean manifold R+4, and discrete action lat-
tice cells ∆Ω.

3. Exactness & Sim-
plicity

Stratum A Foundations Variational calculus on non-Riemannian bun-
dles, bi-metric Lie algebras so(1,3)⊕ so(4),
and discrete differential forms.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact deduction of gravitational field-mass cor-
rections M(r), wave speed parameter ω = 4

3 c,
non-Hermitian energy-momentum tensors Tik,
and the discrete curvature-density relation Rik ∼
wηik.

—

1.1. 1.1 Logische und empirische Basis (Logical and Empirical
Base)

1.1.1. The Inductive Axiom System of Universal Physics

Historical Facsimile Context: The Inductive Empirical Base (Band 1, pp. 9–11)

»An optimal description of the material world can only be achieved if the descriptive methodology is
adapted to the quantitative character of matter—that is, if it is itself quantitative in nature. For this
reason, only a mathematical schema can be considered an optimal descriptive methodology [. . . ] The
necessary prerequisite for discovering this mathematical schema must originate from the nature of
the material world itself; that is, an inductive foundation must be derived from physical empirical
observation, consisting of well-grounded and quantitatively formulated physical propositions: (a)
General conservation principles exist, such as those of energy, momentum, or electric charge. (b)
Extremal principles exist, such as the second law of thermodynamics (entropy principle) in the
macromeric domain, which can be formulated via variational theorems. (c) Physical actions are
always integer multiples of a minimal action designated as the quantum of action h, such that the
atomistic structure of matter and the non-existence of an energetic continuum are to be regarded as
consequences of this quantum principle. (d) In the macromeric domain, there exist action fields of
electromagnetism, gravitation, and short-range nuclear interactions.«

A mathematical description of the material universe must reflect the quantitative, structured
character of physical reality. To prevent speculative divergence, Heim establishes an inductive
empirical foundation composed of four universal principles:
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1.1. 1.1 Logische und empirische Basis (Logical and Empirical Base)

The Four Inductive Axioms of Universal Physics (Principles a–d)

(a) General Conservation Principles (Erhaltungsprinzipien): Strict conservation of
energy, linear momentum, angular momentum, and electric charge across all isolated
physical systems:

∇µT µν = 0, ∇µ jµ = 0, ∂µJµνρ = 0 (1.1)

(b) Extremal Principles (Extremalprinzipien): Macroscopic processes obey variational
principles, specifically Hamilton’s principle of stationary action and the second law of
thermodynamics (entropy maximization):

δ

∫
Ldt = 0,

dS
dt
≥ 0,

d2S
dt2 ≤ 0 (for closed systems) (1.2)

(c) Universal Action Quantization (Wirkungsquantisierung): Physical action is not
an infinitesimal continuum, but occurs exclusively in integer multiples of Planck’s
quantum of action h = 2π¯: ∮

pi dqi = n ·h, n ∈ N (1.3)

Consequently, energy continua are non-existent, mandating the atomistic structure of
all matter.

(d) Macromeric Field Structures (Wirkungsfelder): Physical interactions across the
rotationally compact space R3 are mediated by force fields:

(d1) Electromagnetism: Governed by Maxwell’s equations, gauge-invariant under
U(1), propagating at speed c = (ε0µ0)

−1/2.
(d2) Gravitation: Empirically characterized by Newton’s potential ϕn = γM0/r, at-

tractive, proportional to active mass, and not gauge-invariant.
(d3) Nuclear Short-Range Forces (Nahwirkungsfelder): Confined interactions

within subatomic radii (r ≤ 10−15 m).

1.1.2. Ponderability, Imponderability, and the Matter-Field Quantum (Mq)

Definition 1: Materiefeldquant (Mq)

An elementary Matter-Field Quantum (Mq) is an irreducible localized concentration of
energetic spacetime curvature:

(1) Ponderable Mq (m0 > 0): Massive particles exhibiting non-zero rest mass m0 > 0,
propagating at subluminal coordinate velocities 0≤ v < c.
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

(2) Imponderable Mq (m0 = 0): Massless radiative excitations (photons, gravitons)
propagating at characteristic wave velocities (v = c in R−4, w = 4

3c in R+4). By mass-
energy equivalence (E = mc2), imponderable quanta carry effective gravitational
field mass µ = E/c2 > 0.

From (d1), spherical electromagnetic wave fronts are invariant under the Lorentz transfor-
mation group:

Â− :=


(1−β 2

−)
−1/2 0 0 iβ−(1−β 2

−)
−1/2

0 1 0 0

0 0 1 0

−iβ−(1−β 2
−)
−1/2 0 0 (1−β 2

−)
−1/2

 ∈ SO(1,3) (1.1)

acting on the Minkowski spacetime R−4(x1,x2,x3,x4 = ict) with signature (+,+,+,−). By de
Broglie dualism, every Mq manifests both corpuscular and wave characteristics:

E = mc2 = hν , p = mv =
h
λ
⇐⇒ pλ = h (1.2)

Detailed Deduction of de Broglie Dualism from Action Quantization. Let a localized
matter-field quantum be described by an action integral along a closed path in phase space:

S =
∮

pµ dxµ =
∮
(p ·dx−E dt) = n ·h (1.4)

For a periodic stationary state with period T = 1/ν and spatial wavelength λ along the axis of
propagation, integrating over a single cycle (n = 1) yields:

∫
λ

0
pdx−

∫ 1/ν

0
E dt = pλ − E

ν
= 0 =⇒ pλ =

E
ν

(1.5)

By Principle (c), the minimal non-vanishing action is h. Hence:

E = hν =⇒ pλ =
hν

ν
= h ⇐⇒ pλ = h (1.6)

This confirms that the wave-particle dualism is an immediate consequence of the indivisible
action quantum h.

—
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1.2. 1.2 Der makromare Hintergrund (The Macromeric Gravitational Background)

Canonical Coordinate q

Canonical Momentum p

Classical Continuum

∮
pdq = h

Minimal Action Cell ∆S = h

p = ¯k

q̇ = v

Spatial Period: Wavelength λ = h/p

Universal Principle (c):
Phase area cannot subdivide
below Planck’s quantum h.

Figure 1.1.: Geometric Phase-Space Representation of Universal Action Quantization (Principle
c): An indivisible minimal action area

∮
pdq = h sets an absolute lower bound on

phase cells, precluding infinitesimal volume collapse.

1.2. 1.2 Der makromare Hintergrund (The Macromeric
Gravitational Background)

1.2.1. The Equivalence Principle and Gravitational Field-Mass

Because every matter-field quantum Mq possesses inertial mass m, Einstein’s equivalence
principle mandates that every Mq acts as a source of gravitation:

F = mg = mgradϕn, ϕn =
γM0

r
(1.3)

Gravitation is therefore the universal background phenomenon common to all Mq.
However, because the energy bound within the gravitational field itself carries equivalent

mass (E = mc2), the active source mass M(r) is distance-dependent:

M(r) := M0 +µg(r), µg(r) = m(r)−m0 < 0 (1.4)

where µg(r) is the negative gravitational field-mass defect. Newton’s potential is corrected to:

ϕ(r) =
γM(r)

r
, G(r) = gradϕ = γ er

(
1
r

dM
dr
−M(r)

r2

)
(1.5)
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

1.2.2. Coupled Gravitodynamics and the Euclidean Spacetime R+4

To formulate a dynamic field theory of gravitation, Heim introduces the coupled system connect-
ing the acceleration field G⃗ and the orthogonal vortex field µ⃗ (⃗µ ⊥ G⃗):

rot µ⃗ ∼ a ˙⃗G+σ v⃗, adiv G⃗ = σ (1.6a)

rot G⃗∼ b ˙⃗µ +
σ −σ(0)

a
f⃗ , abdiv µ⃗ =−(σ −σ(0))div f⃗ (1.6b)

where f⃗ ⊥ grad(σ −σ(0)).

Derivation of the Vacuum Wave Equation and Imaginary Characteristic Velocity.
In the source-free vacuum limit (σ → 0,σ(0)→ 0), we take the curl of Equation (1.6b):

rot rot G⃗ = b
∂

∂ t
(rot µ⃗) (1.7)

Using the vector identity rot rot G⃗≡ graddiv G⃗−∇2G⃗ and noting that in vacuum div G⃗ = σ/a→
0:

−∇
2G⃗ = b

∂

∂ t

(
a ˙⃗G
)
= ab ¨⃗G =⇒ ∇

2G⃗+ab ¨⃗G = 0 (1.7)

The characteristic wave propagation velocity c′ associated with Equation (1.7) satisfies:

c′2 =− 1
ab

< 0 =⇒ c′ = iω, with ω :=
1√
ab

> 0 (1.8)

Setting the time coordinate to ξ4 := ωt transforms Equation (1.7) into a 4D elliptic Laplace
equation:

4

∑
k=1

∂ 2G⃗
∂ξ 2

k
= 0 (1.9)

defining the positive-definite Euclidean spacetime R+4 with line element:

ds2
+ = dr2 +ω

2dt2 > 0 (Signature +,+,+,+) (1.8)

Transformations preserving ds2
+ are orthogonal rotations Â+ ∈ SO(4):

Â+ :=


(1+β 2

+)
−1/2 0 0 −β+(1+β 2

+)
−1/2

0 1 0 0

0 0 1 0

β+(1+β 2
+)
−1/2 0 0 (1+β 2

+)
−1/2

 , β+ :=
v
ω

(1.8a)

—
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1.3. 1.3 Die nichthermitesche Raumzeitstruktur (The Non-Hermitian Spacetime Structure)

x1

x3

x2

M0

G⃗ = gradϕ

µ⃗ ⊥ G⃗

rot µ⃗ ∼ a ˙⃗G

rot G⃗∼ b ˙⃗µ

Coupled Vacuum Wave System:

∇
2G⃗+ab ¨⃗G = 0 =⇒ c′2 =− 1

ab
=−ω

2 < 0

=⇒ c′ = iω (ω = 4
3 c)

Yields positive-definite Euclidean line element:
ds2

+ = dr2 +ω
2dt2 (SO(4))

Figure 1.2.: The Orthogonal Vector Coupling of Heimian Gravitodynamics: The central acceler-
ation field G⃗ and transverse vortex field µ⃗ ⊥ G⃗ dynamically generate the Euclidean
metric R+4 with imaginary wave speed c′ = iω .

1.3. 1.3 Die nichthermitesche Raumzeitstruktur (The
Non-Hermitian Spacetime Structure)

1.3.1. Synthesis of the Unified Complex Lie Group B̂

Because physical matter-field quanta possess both electromagnetic fields (governed by Â− ∈
SO(1,3) in R−4) and gravitational fields (governed by Â+ ∈ SO(4) in R+4), physical spacetime
must synthesize both groups.

Theorem 2: The Unified Complex Transformation Group B̂

The transformation matrices Â+ and Â− commute:[
Â+, Â−

]
= Â+Â−− Â−Â+ = 0 (1.9)

Proof: Restricting to the non-trivial (x1,x4)-plane, the generators are:

Â(2)
− =

 coshφ− isinhφ−

−isinhφ− coshφ−

 , Â(2)
+ =

cosψ+ −sinψ+

sinψ+ cosψ+


where tanhφ− = β− and tanψ+ = β+. Because both Â(2)

− and Â(2)
+ are exponential elements

of the abelian subalgebra of plane rotations and boosts:

Â(2)
− = exp

(
φ−K̂1

)
, Â(2)

+ = exp
(
ψ+Ĵ1

)
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

where [K̂1, Ĵ1] = 0 within the restricted 2D subspace, their matrix product is strictly com-
mutative:

Â(2)
+ Â(2)

− = exp
(
φ−K̂1 +ψ+Ĵ1

)
= Â(2)

− Â(2)
+

Extending to 4 dimensions, the remaining spatial coordinates (x2,x3) are unaffected, estab-
lishing [Â+, Â−] = 0. ■

Their product defines the composite transformation operator B̂ := Â+Â− ∈ SO(4,C):

B̂(ψ) =


cosψ 0 0 −sinψ

0 1 0 0

0 0 1 0

sinψ 0 0 cosψ

 , ψ(β−,β+) :=
1
2i

ln
[
(1+ iβ+)(1−β−)

(1− iβ+)(1+β−)

]

(1.10)
satisfying B̂B̂† = Ê and det(B̂) = +1.

1.3.2. Non-Hermitian Energy-Momentum Tensor and Cartan Spacetime
Geometry

Constructing the unified energy-momentum tensor via iteration of the field tensor Mik:

Tik =
4

∑
m=1

MimMmk (1.11)

Because the active mass M(x, t) = µ(x, t)+M(0) contains non-static field mass µ(x, t), the tensor
Tik is inherently non-Hermitian:

Tik ̸= T ∗ki (1.12)

The physical spacetime manifold of matter-field quanta is a non-Hermitian Cartan space
(M4,g) with asymmetric metric gik ̸= g∗ki, decomposed into three partial structures:

gik = g(1)ik +g(2)ik +g(3)ik (1.13)

where:

• g(1)ik = g(1)∗ki represents the symmetric gravitational metric,

• g(3)ik = g(3)∗ki represents the symmetric electromagnetic metric,

• g(2)ik ̸= g(2)∗ki represents the asymmetric cross-coupling interaction metric.

The geodesic equations of motion in R4 are:

ẍi +Γ
i
kmẋkẋm = 0 (1.14)
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1.3. 1.3 Die nichthermitesche Raumzeitstruktur (The Non-Hermitian Spacetime Structure)

where the Christoffel connection symbols split into Hermitian and anti-Hermitian components
Γi

km = Γi
(+)km +Γi

(−)km.

Minkowski Space R−4

ds2
− = dr2− c2dt2

Signature (+,+,+,−)
Group Â− ∈ SO(1,3)

Gravitational Space R+4

ds2
+ = dr2 +ω

2dt2

Signature (+,+,+,+)

Group Â+ ∈ SO(4)

Unified Lie Group B̂ ∈ SO(4,C)
B̂ = Â+Â− = Â−Â+,

[
Â+, Â−

]
= 0

Complex rotation angle ψ(β−,β+)

Asymmetric Cartan Metric Spacetime (M4,g)

gik = g(1)ik︸︷︷︸
Gravitation (gik=g∗ki)

+ g(2)ik︸︷︷︸
Cross-Coupling (gik ̸=g∗ki)

+ g(3)ik︸︷︷︸
Electromagnetism (gik=g∗ki)

̸= g∗ki

Breaking of microscopic time-reversal symmetry ∇µ T µν ̸= 0 =⇒ Non-reversible individual quantum processes (N. Bohr)

Figure 1.3.: Synthesis of the Unified Complex Group B̂ and Decomposition of the Non-
Hermitian Cartan Metric Tensor gik: Uniting Minkowski Lorentz boosts (Â−) and
Euclidean rotations (Â+).

1.3.3. The Equivalence Relation and Microscopic Time-Asymmetry

Connecting spacetime curvature to the non-Hermitian energy-momentum tensor:

Rik−
1
2

gikR ∼ Tik (1)

Scholium 3: Microscopic Time-Asymmetry and Bohr’s Individual Processes

Because Tik ̸= T ∗ki is non-Hermitian, its 4-divergence does not vanish identically (div4 Tik ̸=
0), nor does the angular momentum tensor conserve classically (T[ik] ̸= 0).

Consequently, time-reversal symmetry is broken in the microscopic domain of
individual quantum processes. The instantaneous state of a matter-field quantum depends
strictly on its prior history, providing a first-principles geometric foundation for Niels
Bohr’s non-reversible individual quantum processes.

—
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

1.4. 1.4 Mikromare Diskontinuitäten (Micromeric
Discontinuities and Action Quantization)

1.4.1. Metric Trace and Energy-Density Tensors

Contracting Equation (1) with the inverse metric gik (where gikgik = 4 in 4D spacetime):

gik
(

Rik−
1
2

gikR
)
= R−2R =−R ∼ gikTik = T =⇒ R∼−T (1.10)

Substituting R∼−T back into Equation (1):

Rik ∼ Tik−
1
2

gikT =: Wik (1.15)

where Wik represents the generalized energy-density tensor.
The invariant 4-dimensional spacetime volume element dΩ is:

dΩ := wdx1dx2dx3dx4, w :=
√
−g, g := det(gik)4 < 0 (1.16)

Energy is the time derivative of physical action: E = ẇact =
dwact

dt . Setting x4 = ict =⇒ dt = dx4
ic :

Wik = ic
dwik

dΩ
·w (1.17)

1.4.2. Deduction of Discrete Curvature-Density and Elementary Units

According to Principle (c), physical action is strictly quantized in integer multiples of Planck’s
constant h:

wik = hNik (Nik ∈ Z[i]) (1.18)

Because the quantum numbers Nik change strictly in integer steps (∆Nik =±1), the infinitesimal
differential dwik is replaced by the finite difference ∆wik = h∆Nik.

Theorem 4: The Fundamental Law of Spacetime Discretization

Defining the discrete action-quantum density tensor ηik:

ηik :=
∆Nik

∆Ω
, ∆Ω := w∆x1

∆x2
∆x3

∆x4 (2a)

the energy-density tensor becomes Wik = ichwηik, yielding the fundamental relation con-
necting microscopic spacetime curvature directly to discrete quantum numbers:

Rik ∼ w ·ηik, w =
√
−g, g = det(gik)4 (2)
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1.5. Summary & Deductive Tree of Chapter I

Infinitesimal Limit dΩ→ 0

Continuous Spacetime
(Singularity Divergence: η → ∞)

Principle (c)

∆Ω > 0

Minimal World Cell
∆Ω = w∆x1∆x2∆x3∆x4

∆N = 1 ∆N = 1

∆N = 1 ∆N = 1

Fundamental Discretization Theorem (Eq. 2): Rik ∼ w ·ηik = w · ∆Nik

∆Ω

Since ∆Nik ∈ Z cannot be smaller than unity and ηik < ∞, the volume element ∆Ω cannot shrink to zero.
This proves the absolute mathematical inevitability of geometric elementary units (geometrische Letzteinheiten).

Figure 1.4.: The Breakdown of Continuous Spacetime into Discrete Action Lattices: Because
action changes in integer multiples ∆Nik ∈ Z, the volume element ∆Ω possesses an
absolute non-zero lower bound.

Scholium 5: The Inevitability of Geometric Elementary Units

Equation (2) establishes two revolutionary foundational conclusions:

(1) Spacetime curvature in the microscopic domain does not vary continuously, but
manifests in discrete, quantum-stepped levels.

(2) Because the action density ηik = ∆Nik/∆Ω < ∞ remains strictly finite while ∆Nik ∈ Z
cannot be smaller than unity, the spacetime volume element ∆Ω cannot shrink to
zero (∆Ω > 0).

Spacetime itself is physically discontinuous, proving the absolute mathematical necessity of
elementary geometric units (geometrische Letzteinheiten)—the conceptual foundation for
the discovery of the six-dimensional world tensorium R6 and the elementary area quantum
τ = 3Gh

8c3 .

—

1.5. Summary & Deductive Tree of Chapter I

Grand Synthesis of Kapitel I (Der makromare Hintergrund mikromarer Prozesse)

1. Inductive Empirical Base (§1.1): Established Principles (a) conservation laws, (b) en-
tropy extrema, (c) action quantization h, and (d) field interactions, defining the universal
category of the Matter-Field Quantum (Mq).

2. Gravitational Field-Mass & R+4 (§1.2): Corrected Newton’s potential to rϕ = γM(r)
via field-mass self-energy µg(r), formulating coupled gravito-dynamics and proving the
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1. Der makromare Hintergrund mikromarer Prozesse: Empirische Basis, Gravitodynamik,
nichthermitesche Raumzeit und mikromare Diskontinuitäten

Inductive Empirical Foundation
Principles (a), (b), (c), (d)

Coupled Gravitodynamics
rot µ⃗ ∼ a ˙⃗G, rot G⃗∼ b ˙⃗µ

Unified Group B̂ ∈ SO(4,C)
B̂ = Â+Â−, [Â+, Â−] = 0

Non-Hermitian Spacetime R4

gik = g(1)ik +g(2)ik +g(3)ik ̸= g∗ki

Euclidean Spacetime R+4
ds2

+ = dr2 +ω2dt2, Â+ ∈ SO(4)
Einstein–Heim Equivalence
Rik− 1

2 gikR∼ Tik (Eq. 1)
Spacetime Discretization

Rik ∼ wηik, ηik =
∆Nik
∆Ω

(Eq. 2)

The Foundation of Discrete Quantum Geometrodynamics
Necessity of the 6D World Tensorium R6 and Geometric Area Quanta τ

Figure 1.5.: The Conceptual Deduction Tree of Chapter I: From the inductive empirical base to
non-Hermitian Cartan geometry and discrete action density lattices.

existence of the Euclidean gravitational spacetime R+4 (ξ4 = ωt, signature (+,+,+,+))
and rotation group Â+ ∈ SO(4).

3. Unified Lie Group B̂ (§1.3): Synthesized the commuting product B̂= Â+Â− ∈ SO(4,C),
unifying electromagnetic Lorentz boosts and Euclidean gravitational rotations.

4. Non-Hermitian Cartan Spacetime (§1.3): Derived the asymmetric metric tensor
gik = g(1)ik + g(2)ik + g(3)ik ̸= g∗ki, proving that non-Hermiticity breaks microscopic time-
reversal symmetry and explains Bohr’s irreversible individual quantum processes.

5. Discrete Action Density & Curvature Quantization (§1.4): Proved that Planck action
quantization transforms spacetime volume elements into discrete cells ∆Ω > 0 with
action density ηik = ∆Nik/∆Ω, deriving Rik ∼ wηik (Eq. 2) and proving the necessity of
geometric elementary units.

Scholium 6: Bridge to Kapitel II: The 6D World Tensorium R6

With the proof that continuous spacetime volume elements diverge and that physical
curvature is quantized via discrete cell densities ηik, Chapter I establishes the necessity of
geometric elementary units.

In Kapitel II (Das Welttensorium), Heim develops the complete dimensional proof
that the 28 partial geodesic constraints reduce the 64 connection equations to precisely
36 non-empty physical energy spectra, mathematically mandating the existence of the
six-dimensional spacetime manifold R6 = R4× S2, establishing the (+,+,+,−,−,−)
metric signature, and calculating the fundamental area quantum τ = 3Gh

8c3 .
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1.5. Summary & Deductive Tree of Chapter I

End of Kapitel I
Der makromare Hintergrund mikromarer Prozesse –
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2. Das Welttensorium: Weltdimensionen,
R6-Einbettung, hermitesche
Feldstrukturen, Gravitationsgrenze
ρ ≈ 46Mpc und das Weltmetron τ

Methodological Architecture & Stratification of Chapter II

Epistemic Status of Chapter II:
Structural Stratum: A (Multidimensional Differential Geometry, Lie Algebras so(3,3) and
u(6), Non-Linear Potential Theory) & B (Derived Theorems: 64-to-36 Spectral Reduction,
Dimensional Induction R4→ R6→ R12, (+,+,+,−,−,−) Metric Signature Proof, and Area
Quantization τ).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1980
Text, Band 1, pp. 37–98).
Methodological Mandate: In this chapter, we execute the full mathematical deduction of
the six-dimensional world tensorium R6. We prove that 28 partial geodesic constraints reduce
the 64 connection equations to precisely 36 non-empty physical energy spectra, mandating
N = (n−1)

√
n = 6. We establish the (+,+,+,−,−,−) metric signature from planetary and

atomic bound-state stability, construct the affine transformation matrix Ĉ ∈ U(6), derive the 6D
Einstein–Heim field equations Rik− 1

2 gikR = αTik, integrate the non-linear radial gravitational
potential with boundary closure at ρ ≈ 46Mpc, and deduce the fundamental two-dimensional
area quantum—the Weltmetron τ = 3Gh

8c3 ≈ 6.1504×10−70 m2.
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2.1. 2.1 Weltdimensionen und die 64-zu-36 Reduktion (World Dimensions and Spectral
Reduction)

Carnapian Rational Explication: Deduction of the 6D World Tensorium and the Weltmetron τ

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The 36 non-vanishing connection spectra in R4,
planetary orbit stability, and the elimination of
point-mass gravitational divergences (Band 1,
pp. 37–98).

2. Explicatum (A/B) Exact Mathematics The 6D pseudo-Riemannian manifold R6 =

R4× S2 with signature (+,+,+,−,−,−), the
master operator equation C{}= λ⃗ ×{}, gravi-
tational boundary ρ ≈ 46Mpc, and the elemen-
tary area quantum τ = 3Gh

8c3 .

3. Exactness & Sim-
plicity

Stratum A Foundations Invariant tensor analysis on frame bundles, non-
linear ordinary differential equations, and spec-
tral theory of self-adjoint operators.

4. Fruitfulness Stratum B Derived Theo-
rems

Proof of N ≡ 6 and p ≡ 3 real spatial dimen-
sions, discovery of the Antisoma R−4 with an-
tiparallel time, first-principles derivation of τ =
3Gh
8c3 , and the general metronic dimensional law
m/p = M ∈ N.

—

2.1. 2.1 Weltdimensionen und die 64-zu-36 Reduktion (World
Dimensions and Spectral Reduction)

2.1.1. Connection Potentials and the 64 Eigenvalue Equations

Historical Facsimile Context: Micromeric Operator Relations and the Transition to the
World Tensorium (Band 1, pp. 37–40)

»The field of the non-Hermitian fundamental tensor gik(x1,x2,x3,x4) describes an invariant met-
ric state of R4 such that the Γi

km represent the deviations of this metric structural state from the
pseudo-Euclidean C-system of xk coordinates; however, these Γi

km behave as mixed-variant tensor
components of the third rank only under regular affinities with a unitary transformation matrix [. . . ]
The macromeric field continuum of the fundamental tensor gik in R4 can always be corrected such
that the Γi

km, as macromeric quantities, extend into the microscopic domain and are converted into
functions ϕ i

km(x1 . . .x4) ̸= ϕ i∗
mk [. . . ] Consequently, in the microscopic domain of R4 with 1≤ p≤ 4,

there must exist Hermitian functional operators Cp that act individually on the ϕ i
km such that for each

index p, the domain integral
∫

Ω
(ϕ i

km)
∗C(p)ϕ

i
km dΩ = 1 is satisfied [. . . ] For the transition of G(p)km

into the microscopic domain, G(p)km→C(p)ϕ
(p)
km = λ(p)(k,m)ϕ

(p)
km holds, which yields the 64 operator

relations C(p)ϕ
(p)
km = λ(p)(k,m)ϕ

(p)
km .«

In the macroscopic continuum, the affine connection coefficients Γi
km measure deviations of

the non-Hermitian spacetime geometry from flat Minkowski space. Under coordinate transfor-
mations of the global Poincaré group, the Christoffel connection transforms inhomogeneously.
However, under the subgroup of regular affine transformations with unitary transformation
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matrices (ÛÛ† = Ê), the connection transforms as a true mixed-variant tensor of the 3rd rank:

Γ
′i
km =U i

j(U
−1)p

k (U
−1)q

mΓ
j
pq (2.1)

When passing into the microscopic domain of matter-field quanta (Mq), the continuous
functions Γi

km(x) become localized, square-integrable wave packets ϕ i
km(x1, . . . ,x4) ̸= ϕ i∗

mk. Nor-
malizing these state functions over a 4D spacetime domain Ω:

Ji
km :=

∫
Ω

ϕ
i
kmϕ

i∗
mk dΩ = 1 (2.1)

Because physical spacetime R4 possesses 4 dimensions, there exist 4 independent self-adjoint
functional operators Cp (1≤ p≤ 4), each associated with coordinate direction xp. The operators
Cp act on the state functions ϕ

(p)
km as non-linear functional mappings. In the continuum limit:

Cpϕ
(p)
km −→ Rkm (2.2)

where Rkm is the Ricci curvature tensor.
In the quantum regime, the energy-momentum tensor Tkm decomposes along the 4 coordinate

directions into 4 distinct physical contributions G(p)km:

Tkm−
1
2

gkmT =
4

∑
p=1

G(p)km (2.2)

Each contribution is represented on the Hilbert space of metric states by a linear operator H(p)
km

acting on a state function ψ:
G(p)kmψ = H(p)

km ψ = h(p)
km ψ (2.3)

where h(p)
km ∈ R are energy eigenvalues. Because forming a metric curvature requires physical

work, the Hamiltonian operator H(p)
km is directly proportional to the geometric state operator L(p)

km :

H(p)
km ∼ λ(p)(k,m)L(p)

km (2.4)

Evaluating the expectation value over the normalized state space
∫

Ω
ψ∗ψ dΩ = 1:

0 =
∫

Ω

(
ψ
∗H(p)

km ψ−ψ(H(p)
km ψ)∗

)
dΩ =

[
λ(p)(k,m)−λ

∗
(p)(k,m)

]∫
Ω

ψ
∗L(p)

km ψ dΩ (2.5)

Because the metric state is non-trivial (
∫

Ω
ψ∗L(p)

km ψ dΩ ̸= 0), reality of the eigenvalues is strictly
enforced:

λ(p)(k,m) = λ
∗
(p)(k,m) ∈ R (2.2a)

Matching the microscopic operators to the geometric state functions yields the system of
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structural eigenvalue equations:

C(p)ϕ
(p)
km = λ(p)(k,m)ϕ

(p)
km (p,k,m ∈ {1,2,3,4}) (3)

Because the directional index p and the covariant indices k and m each independently run from
1 to 4, the system contains precisely 4×4×4 = 64 coupled operator equations.

2.1.2. Deduction of the 28 Partial Geodesic Constraints

The Riemann curvature tensor of 4D spacetime is constructed from the connection coefficients
and their partial derivatives:

Ri
.kmp =

∂Γi
kp

∂xm −
∂Γi

km
∂xp +Γ

i
msΓ

s
kp−Γ

i
psΓ

s
km (2.2b)

This 4th-rank tensor admits three distinct matrix trace contractions:

(a) First Trace (i = p): Yields the standard Ricci curvature tensor:

Rp
.kmp =: Rkm ←− Cpϕ

(p)
km = λ(p)(k,m)ϕ

(p)
km (2.2c)

(b) Second Trace (i = m): By the antisymmetry of Ri
.kmp in the last two indices (m and p),

setting i = m yields the negative Ricci tensor:

Rm
.kmp = −Rm

.kpm = −Rkp (2.2d)

(c) Third Trace (i = k): Contracting the upper index with the first lower index:

Rk
.kmp =

∂Γk
kp

∂xm −
∂Γk

km
∂xp +Γ

k
msΓ

s
kp−Γ

k
psΓ

s
km =: Amp (2.2e)

Lemma 1: Antisymmetry and Tracelessness of the Third Curvature Trace

The tensor Amp := Rk
.kmp is strictly antisymmetric, and its diagonal components vanish

identically:
Amp =−Apm, Amm ≡ 0 (2.2f)

Proof: In the quadratic contraction Γk
msΓ

s
kp−Γk

psΓ
s
km, swapping m↔ p:

Γ
k
psΓ

s
km−Γ

k
msΓ

s
kp =−

(
Γ

k
msΓ

s
kp−Γ

k
psΓ

s
km

)
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For the derivative terms:

Amp =
∂Γk

kp

∂xm −
∂Γk

km
∂xp =−

(
∂Γk

km
∂xp −

∂Γk
kp

∂xm

)
=−Apm

Setting m = p immediately yields Amm =−Amm =⇒ Amm ≡ 0. ■

By the correspondence principle, the algebraic properties of the macroscopic curvature
tensor must transfer to the microscopic operator equations:

Rk
.kmp −→ Cpϕ

(k)
km = λ(p)(k,m)ϕ

(k)
km (2.6)

Because Amm ≡ 0 vanishes identically, setting p = m forces the third trace operator to vanish:

Cmϕ
(k)
km ≡ 0 =⇒ λ(m)(k,m)ϕ

(m)
km = 0 (2.2g)

The connection state functions ϕ
(m)
km represent physical metric deviations from Euclidean geome-

try. For a non-trivial physical field, ϕ
(m)
km ̸= 0. Therefore, Equation (3a.1) requires the eigenvalue

itself to vanish:
λm(k,m) = 0 (3a.1)

Furthermore, by the self-adjointness of the functional operators Cp (Cp = C†
p) and the

Hermiticity condition λp(k,m) = λ ∗p(k,m) proved in Equation (2.1), swapping the covariant
indices k↔ m preserves the eigenvalue:

λp(k,m) = λp(m,k) (2.2h)

Applying this symmetry to Equation (3a.1):

λm(m,k) = 0 (3a.2)

Theorem 2: The 28 Identically Empty Spectra

The conditions λm(k,m) = 0 and λm(m,k) = 0 define the partial geodesic constraints of
the connection field. The total number of identically vanishing eigenvalue spectra in R4 is
precisely 28:

λm(k,m) = 0, λm(m,k) = 0 =⇒ 28 Empty Spectral Equations (3a)

Proof: Let k,m ∈ {1,2,3,4}.

• The set S1 := {(m,k,m) | k,m ∈ {1,2,3,4}} contains 4×4 = 16 index triplets.
• The set S2 := {(m,m,k) | k,m ∈ {1,2,3,4}} contains 4×4 = 16 index triplets.
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• The intersection S1∩S2 consists of triplets where all three indices coincide:

S1∩S2 = {(m,m,m) | m ∈ {1,2,3,4}} =⇒ |S1∩S2|= 4

By the principle of inclusion-exclusion, the total number of distinct constraints is:

|S1∪S2|= |S1|+ |S2|− |S1∩S2|= 16+16−4 = 28

Subtracting these 28 identically vanishing equations from the initial 64 equations leaves:

64−28 = 36 Non-Empty Physical Energy-Density Spectra (2.7)

which proves the theorem. ■

S1 = (m,k,m)

|S1|= 16
S2 = (m,m,k)
|S2|= 16

S1 ∩S2

(m,m,m)

4

Geodesic Constraints: |S1∪S2|= 16+16−4 = 28

4D Connection Spectral Pool
Total Operator Equations: 43 = 64
Partial Geodesic Constraints: −28

36 Physical Spectra
Requires 2nd-rank tensor dimension:

N2 = 36 =⇒ N = 6 (R6)

Figure 2.1.: The 64-to-36 Spectral Reduction Theorem: Set-theoretic inclusion-exclusion of
the partial geodesic constraints in 4D spacetime, establishing the necessity of the
six-dimensional embedding space R6.

2.1.3. General Dimensional Law and Deduction of N = 6

Each non-empty eigenvalue spectrum represents an independent physical energy-density com-
ponent ε

(p)
km ∼ λ(p)(k,m)ϕ

(p)
km ̸= 0. In a relativistic field theory, physical energy-densities must

transform as components of a symmetric 2nd-rank tensor Tik under the coordinate transforma-
tions of the manifold.

In a 4-dimensional spacetime R4, a general 2nd-rank tensor has 42 = 16 components, and
a symmetric tensor has only 4(4+1)

2 = 10 components. It is mathematically impossible to
accommodate 36 independent non-empty physical energy spectra within a 4-dimensional
manifold.

The 36 components require an N-dimensional space RN whose 2nd-rank tensor contains at
least 36 components:

N2 = 36 =⇒ N =
√

36 = 6 (2.8)
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Theorem 3: General Dimensional Induction Formula

Let an n-dimensional physical manifold Rn possess an affine connection Γi
km. The total

number of connection eigenvalue equations is z1 = n3. The number of partial geodesic
constraints is z2 = 2n2−n. The number of non-vanishing physical spectra z is:

z(n) := z1− z2 = n3−2n2 +n = n(n−1)2 (2.3a)

For these z components to form a canonical energy-momentum tensor of rank N with matrix
defect def(T̂) = 0 in an embedding space RN , the dimension N must satisfy:

N2 = z(n) = n(n−1)2 =⇒ N = (n−1)
√

n (2.3b)

Corollary 4: Uniqueness of 6 Dimensions for 4D Spacetime

For the embedding dimension N to be an integer, n must be a perfect square:

• n = 0 =⇒ N = 0.
• n = 1 =⇒ N = 0.
• n = 4 (Physical Spacetime) =⇒ N = (4−1)

√
4 = 3×2 = 6 =⇒ R6.

• n = 9 =⇒ N = (9−1)
√

9 = 8×3 = 24.

Because physical spacetime has n = 4 macroscopic dimensions, the world manifold must
have precisely N = 6 dimensions.

2.1.4. Dröscher’s Proof of the 12 Border Zeroes

The 6× 6 energy-momentum tensor T̂ = (Tik)6 in R6 embeds the 4D spacetime tensor Tαβ

(α,β ∈ {1,2,3,4}). The transfinite coordinates (x5,x6) add two additional rows and columns:

T̂ =



T11 T12 T13 T14 T15 T16

T21 T22 T23 T24 T25 T26

T31 T32 T33 T34 T35 T36

T41 T42 T43 T44 T45 T46

T51 T52 T53 T54 T55 T56

T61 T62 T63 T64 T65 T66


(2.9)

The off-diagonal border elements Tj5,Tj6,T5 j,T6 j for j ∈ {1,2,3} couple the real spatial coordi-
nates of physical 3-space R3 directly to the transfinite coordinates (x5,x6).
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Theorem 5: Dröscher’s Border Zero Theorem

The 12 spatial border components of the 6D energy-momentum tensor vanish identically:

Tj5 = Tj6 = T5 j = T6 j ≡ 0 ( j ∈ {1,2,3}) (3b)

Proof: In R4, contracting the microscopic connection state equation Cpϕ i
km→ Ri

.kmp across
the connection symmetries yields:

Cpφ
i
mp =−Cmφ

i
pp =⇒ λp(m, p)ϕ i

mp +λm(p, p)ϕ i
pp = 0

Solving for the off-diagonal state function:

ϕ
i
mp =−

λm(p, p)
λp(m, p)

ϕ
i
pp

By the partial geodesic conditions (Eq. 3a), both λm(p, p) = 0 and λp(m, p) = 0. Evaluating the
limit as a proper indeterminate quotient:

lim
(
−λm(p, p)

λp(m, p)

)
=: amp = const ̸= 0, with |amp|< ∞

Now consider the physical manifestation in R3. The spatial coordinates x1,x2,x3 generate com-
pact rotations under SO(3), while x5,x6 are non-compact transfinite dimensions. If Tj5 ̸= 0 or
Tj6 ̸= 0, spatial rotational symmetry would be directly coupled to transfinite boosts, causing in-
stantaneous, non-conservative angular momentum loss from physical 3-space into the transfinite
coordinates:

dJspatial

dt
=
∫

∂V

(
x jTk5− xkTj5

)
dS ̸= 0

which violates the absolute Conservation Axiom (Principle a). Therefore, physical stability
requires that the spatial coordinates R3 decouple completely from direct interaction with (x5,x6):

λp(m,m) = 0 for p ̸= m =⇒ Tj5 = Tj6 = T5 j = T6 j = 0 ( j ∈ {1,2,3})

This establishes the 3×2×2= 12 zero components, leaving 36−12= 24 non-zero components
in the structured matrix (3c). ■
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The structured 6D energy-momentum tensor is therefore:

T̂ =



(11) (12) (13) (14) 0 0

(21) (22) (23) (24) 0 0

(31) (32) (33) (34) 0 0

(41) (42) (43) (44) (45) (46)

0 0 0 (54) (55) (56)

0 0 0 (64) (65) (66)


(3c)

4D Spacetime Sector Tµν

Transfinite
Sector Tab

0
Tj5 = Tj6 = 0

( j = 1,2,3)

0
T5 j = T6 j = 0

( j = 1,2,3)

T54
T64

T45 T46

Dröscher’s 12 Border Zeroes (Eq. 3b):
• 6 Top-right spatial-transfinite zeroes: Tj5 = Tj6 = 0

• 6 Bottom-left transfinite-spatial zeroes: T5 j = T6 j = 0

Physical Mandate:
Direct coupling between R3 and (x5,x6) would cause
unphysical non-conservative angular momentum transfer.
Coupling is mediated strictly through time x4.

Figure 2.2.: The Structural Block Architecture of the 6D Energy-Momentum Tensor T̂: High-
lighting the 12 Dröscher border zeroes that isolate physical 3-space from direct
transfinite angular momentum dissipation.

2.1.5. The Recursive Dimensional Embedding Chain R4→ R6→ R12

Further applying the dimensional reduction law r := 6
(n

3

)
to the 6D manifold yields the quadratic

dimension equation:

N2−αN = r =⇒ N1,2 =
α

2
±
√

r+
α2

4
(2.3c)

Setting α = 2 from Equation (3b):

N = 1±
√

1+ r, r := 6
(

n
3

)
, 0≤ n≤ N, (N)MOD(1) = 0 (3d)

Evaluating Equation (3d) for increasing integer dimensions:
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• Base Spacetime n = 4:

r = 6
(

4
3

)
= 6×4 = 24 =⇒ 1+ r = 25 =⇒ N = 1+

√
25 = 6 =⇒ R6

• World Tensorium n = 6:

r = 6
(

6
3

)
= 6×20 = 120 =⇒ 1+ r = 121 =⇒ N = 1+

√
121 = 12 =⇒ R12

• Higher Tiers n = 12:

r = 6
(

12
3

)
= 6×220 = 1320 =⇒ 1+ r = 1321 =⇒

√
1321 /∈ N

Because 1 + r is not a square for n = 12, the hierarchy terminates, establishing the strict
dimensional embedding chain:

R4 ⊂ R6 ⊂ R12 −→ R′6 ̸= R6 (4b)

2.1.6. Proof of the (+,+,+,−,−,−) Metric Signature

Theorem 6: First-Principles Proof of the (+,+,+,−,−,−) Metric Signature

Physical reality admits exactly p = 3 real spatial dimensions and 3 imaginary transfinite
dimensions:

(x1,x2,x3) ∈ R3, x4 = ict, x5 = iε, x6 = iη (4)

establishing the unique metric signature (+,+,+,−,−,−).

Proof: The proof proceeds in two steps: proving p = 3 for real spatial dimensions, and
proving the imaginary nature of (x4,x5,x6).

Step 1: Uniqueness of 3 Real Spatial Dimensions (p = 3). Consider a universe
possessing p real spatial dimensions governed by Gauss’s law. The gravitational potential ϕ(r)
of a central mass satisfies Laplace’s equation in p dimensions:

∇
2
pϕ =

1
rp−1

d
dr

(
rp−1 dϕ

dr

)
= 0 =⇒ dϕ

dr
=−

Cp

rp−1 =⇒ ϕ(r) =
Cp

(p−2)rp−2 (p≥ 3)

The attractive gravitational force is Fgrav =−dϕ/dr =−Cpr−(p−1). The centrifugal barrier for
an orbiting body of angular momentum L is Fcent =

L2

mr3 (governed by 2D orbital planes). The
effective potential is:

Veff(r) =
L2

2mr2 −
Cp

(p−2)rp−2
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A circular orbit r = r0 requires V ′eff(r0) = 0 =⇒ L2

mr3
0
=

Cp

rp−1
0

. Orbital stability requires a restoring

force under radial perturbations:

V ′′eff(r0) =
3L2

mr4
0
−

(p−1)Cp

rp
0

=
3Cp

rp
0
−

(p−1)Cp

rp
0

=
(4− p)Cp

rp
0

> 0

This requires 4− p > 0 =⇒ p < 4. For p≥ 4, V ′′eff(r0)≤ 0, and every circular orbit is unstable;
any perturbation causes the planet to either spiral into the central star or escape to infinity.

Quantum mechanically, an electron orbiting a nucleus with charge Z in p dimensions has
Hamiltonian:

Ĥ =− ¯2

2m
∇

2
p−

Ze2

(p−2)rp−2

By the Heisenberg uncertainty principle, ∆p∼ ¯/r, so the ground-state energy functional scales
as:

E(r)∼ ¯2

2mr2 −
Ze2

(p−2)rp−2

For p > 3, the attractive potential term −r−(p−2) diverges faster than the kinetic uncertainty
barrier +r−2 as r→ 0. The energy functional is unbounded from below: limr→0 E(r) = −∞.
Atomic electrons collapse into the nucleus, preventing stable atoms. Therefore, real physical
space must have precisely p = 3 dimensions.

Step 2: Signatures of the Additional Dimensions. The 6D line element has form ds2 =

∑
6
k=1 gkk(dxk)2. In the unperturbed reference frame, x1,x2,x3 are real (g11 = g22 = g33 =+1).

The time coordinate is imaginary x4 = ict =⇒ (dx4)2 =−c2dt2 =⇒ g44 =−1.
The transfinite coordinates x5,x6 cannot be real spatial axes (p = 3). If they were real, they

would permit 4D or 5D spatial orbits, re-introducing instability. Furthermore, their functional
determinants must match the functional determinant w =

√
−g of R4 without altering the

indefinite character (g = det(gik)6 < 0). This restricts the signature of R6 to (+,+,+,−,−,−),
proving that x5 = iε and x6 = iη are purely imaginary. ■

—
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Effective Potential Veff(r)

Radial Distance r
p = 3 (Stable Minimum)

r0

V ′′eff(r0)> 0

p = 4 (Marginal)p = 5 (Collapse to r→ 0)

Orbital & Atomic Stability Theorem:

V ′′eff(r0) =
(4− p)Cp

rp
0

> 0 ⇐⇒ p < 4

Stable planetary orbits and non-collapsing atoms
mandate strictly p≡ 3 real spatial dimensions.
Forces (x4,x5,x6) to be purely imaginary =⇒ (+,+,+,−,−,−).

Figure 2.3.: The Physical Necessity of p = 3 Real Spatial Dimensions: For p ≥ 4, the grav-
itational and Coulomb attractions overwhelm the centrifugal/uncertainty barrier,
causing unstable orbits and atomic collapse.

2.2. 2.2 Konstruktion des Welttensoriums (Construction of the
World Tensorium)

2.2.1. Manifest vs. Latent Events and Subspaces of R6

Definition 7: Manifest vs. Latent Events

A world point P(x1, . . . ,x6) ∈ R6 represents an event:

(a) Manifest Events (x5 = x6 = 0): Physical phenomena unfolding within the 4D
spacetime domain R4.

(b) Latent Events (x5 ̸= 0∨ x6 ̸= 0): Transfinite organizational states residing in the
fiber S2(x5,x6).

The 6 coordinates span
(6

p

)
geometric sub-manifolds:

• 6 one-dimensional lines V1.
• 15 two-dimensional planes V2.
• 20 three-dimensional subspaces V3: exactly 1 purely real space (R3(x1,x2,x3)), 1 purely

imaginary space (T3(x4,x5,x6)), and 18 complex mixed subspaces.
• 15 four-dimensional spaces V4: including physical spacetime R4(x1, . . . ,x4).
• 6 five-dimensional hypersurfaces V5.
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Manifest Spacetime Base Manifold R4(x1,x2,x3,x4 = ict)

Worldline in R4

x5 = iε

x6 = iη

x5 = iε

x6 = iη

x5 = iε

x6 = iη

Latent Fiber S2(x5,x6)
• x5 = iε (Entelechy / Organization)
• x6 = iη (Aeon / Temporal Steering)

Direction Cosine Law (Eq. 5):
6

∑
k=1

cos2
αk = 1

• Spatial orthogonality: cosα j = 0 =⇒ α j = π/2 ( j ̸= 4)

• Temporal roots: cosα4 =±1

→ cosα4 =+1: Physical forward universe R+
4

→ cosα4 =−1: Antisoma R−4 with antiparallel time

Figure 2.4.: The Fiber-Bundle Geometric Topology of the 6D World Tensorium R6 = R4×S2:
Showing manifest events in 4D spacetime and latent entelechial-aeonic steering
states in the 2D fiber S2.

2.2.2. Transformation Matrix Ĉ ∈ U(6) and Total World Velocity

The transformation matrix Ĉ preserving the indefinite quadratic form s2 = ∑
6
k=1 x2

k in R6 gener-
alizes the 4D Lorentz group. For a boost along x1:

Ĉ(R6) =



cosψ 0 0 sinψ 0 0

0 1 0 0 0 0

0 0 1 0 0 0

−sinψ 0 0 cosψ 0 0

0 0 0 0 1 0

0 0 0 0 0 1


, uβ = v, iβ = tanψ (5c)

satisfying ĈĈ† = Ê and det(Ĉ) = +1.

Definition 8: The Total World Velocity u and Direction Cosines

Let Y⃗ := v⃗+ i⃗u denote the total 6D world velocity vector, where v⃗ = ṙ is the velocity in
physical 3-space R3, and u is the transfinite velocity:

u2 := c2 + ε̇
2 + η̇

2 (2.4a)

The direction cosines αk between the worldline tangent and the coordinate axes satisfy:

cosαk ds = dxk ⇐⇒ Y cosαk = ẋk (2.10)
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2.2. 2.2 Konstruktion des Welttensoriums (Construction of the World Tensorium)

Squaring and summing across all 6 dimensions yields the Direction Cosine Theorem:

6

∑
k=1

cos2
αk = 1 (5)

Proof of the Time-Direction Anisotropy and the Antisoma R−4 . For all spatial and
transfinite coordinates j ̸= 4, setting ẋ j = 0 achieves orthogonality: cosα j = 0 =⇒ α j = π/2.

However, along the temporal coordinate x4 = ict, we have ẋ4 = ic. The direction cosine
relation is:

u
√

1−β 2 cosα4 = c =⇒ cosα4 =
c

u
√

1−β 2
̸= 0 (2.11)

Setting v⃗ = 0 and ε̇ = η̇ = 0 =⇒ u = c, the sum (5) reduces to cos2 α4 = 1:

cosα4 = ±1, 2α j = π ( j ̸= 4) (5a)

The two roots define two distinct, oppositely oriented spacetime manifolds:

• cosα4 =+1: Physical spacetime R+
4 with forward-directed time arrow.

• cosα4 =−1: The Antisoma (R−4 ), a conjugate spacetime manifold with an antiparallel
time arrow.

The angles ϕ(v) and ϕ(u) between the worldline element d⃗s and the real/imaginary parts of
Y⃗ satisfy:

cosϕ(v) =
vdt
ds

=
v
Y
, cosϕ(u) =

iudt
ds

=
iu
Y

(2.12)

Using Y = iu
√

1−β 2 with β = v/u:

cotϕ(v) =−iβ , tanϕ(u) = iβ =⇒ cotϕ(v) =− tanϕ(u) = cot
(

ϕ(u)+
π

2

)
(2.13)

establishing the fundamental angular complementarity:

ϕ(v)−ϕ(u) =
π

2
(5b)

—
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2.3. 2.3 Hermitesche Weltstrukturen (Hermitian World
Structures in R6)

2.3.1. Curvature and the 6D Einstein–Heim Field Equations

In the curved manifold R6, the metric fundamental tensor is Hermitian:

gik(x1, . . . ,x6) = g∗ki ⇐⇒ 2ḡ = 2ḡ† (6)

Parallel transport is determined by the Christoffel connection symbols Γi
km = Γi

mk =
{

i
km

}
.

Theorem 9: The 6D Einstein–Heim Field Equations

In a 6D pseudo-Riemannian manifold, the unique divergence-free tensor constructed from
gik and its first and second derivatives is the Einstein tensor Gik = Rik− 1

2gikR. The field
equations coupling geometry to matter are:

Rik−
1
2

gikR = αTik (2.8)

Contracting with the inverse metric gik (where gikgik = 6):

gik
(

Rik−
1
2

gikR
)
= R− 1

2
(6)R =−2R = αgikTik = αT =⇒ R =−α

2
T (2.14)

Substituting R =−α

2 T back into Equation (2.8):

Rik−
1
2

gik

(
−α

2
T
)
= αTik =⇒ Rik = α

(
Tik−

1
4

gikT
)

(2.9)

2.3.2. Microscopic Transition and the State Operator Equation

Spectral Factorization of the Unified Field Tensor. The energy-momentum tensor Tik

is the square (iteration) of an underlying 2nd-rank field tensor Mik:

Tik =
6

∑
ν=1

MiνMνk ⇐⇒ T̂ = M̂2 (2.7a)

Because T̂ is positive semidefinite (sp T̂ ≥ 0), it can be diagonalized by a unitary matrix Ŝ
(ŜŜ† = Ê):

ŜT̂Ŝ† = ˆ = diag(Λ1, . . . ,Λ6), Λi ≥ 0 (2.7b)
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2.3. 2.3 Hermitesche Weltstrukturen (Hermitian World Structures in R6)

The underlying field tensor M̂ is recovered as:

M̂ = Ŝ†
λ̂λλ Ŝ, λ̂λλ = diag(λ1, . . . ,λ6), with λi =±

√
Λi (2.7c)

For an imponderable photon in R6, M̂ has
(6

2

)
= 15 independent components, constructed

linearly from 5 spatial 3-vectors: electric field E⃗, magnetic field H⃗, gravitational field G⃗, mesic
field µ⃗ , and coupling field K⃗:

M̂ =



0 H3 −H2 −iE1 −iK1 −G1

−H3 0 H1 −iE2 −iK2 −G2

H2 −H1 0 −iE3 −iK3 −G3

iE1 iE2 iE3 0 −µ1 −µ2

iK1 iK2 iK3 µ1 0 −µ3

G1 G2 G3 µ2 µ3 0


(2.7e)

The divergence-free conservation law div6M̂ = 0 decomposes into the 4D current divergence

0

0

0

0

0

0

H3,−H2 −iE1 −iK1 −G1

iE1

iK1

G1

15-component field tensor M̂
H⃗, E⃗, K⃗, G⃗, µ⃗ each contribute three components
T̂ = M̂2

Figure 2.5.: The 15-component unified skew-symmetric field tensor M̂ in R6.

div4 M̂(4) ∼ I⃗ ̸= I⃗∗ and the transfinite flux conservation:

div4 F⃗ ∼ ρ, div H⃗ = 0, div6 M̂ = 0 (2.15)

proving that all spacetime variations of mass and charge are driven by gradients along the
transfinite coordinates (x5,x6).

In the microscopic domain, the continuous connection symbols
{

i
km

}
transition to square-

integrable states, and the 6D field equations become the Master State Operator Equation:

C{} = λ⃗ ×{}, spC{} = λ⃗{} (8–8a)

where {} =
({

i
km

})
6 is the connection pseudo-tensor, and λ⃗ ∈ R6 is the discrete eigenvalue

vector.
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Contracting the third index (i = k):

(sp{})m =
6

∑
k=1

 k

km

=
∂ ln
√
−g

∂xm = (grad6 lnw)m (2.16)

Since Amm ≡ 0, the contraction yields the orthogonality condition:

λ⃗ ⊥ sp{} −→ grad6 lnw, w :=
√
−g (8b)

The eigenvalue streamlines of physical quantum states run perpendicular to the logarithmic
gradient of the spacetime volume density.

2.3.3. Composition of Partial Structures

The composite metric fundamental selector is constructed from 3 partial structures:

gik =
3

∑
µ=1

g(µ)ik = g∗ki, g(µ)ik ̸= g(µ)∗ki (9)

The non-Hermitian parts cancel upon superposition:

{} =
3

∑
µ=1
{}+(µ),

3

∑
µ=1
{}−(µ) = 0̂ (9a)

—

2.4. 2.4 Gravitative Raumstrukturen und das Weltmetron τ

2.4.1. Phenomenological Spherically Symmetric Gravitodynamics

In physical 3-space R3, the static gravitational field with active field mass is described by:

G = A⃗+gradϕ, rot A⃗ ̸= 0, rϕ(r) = γM(r) (2.17)

Transforming the Laplacian into spherical coordinates:

divG =
d2ϕ

dr2 +
2
r

dϕ

dr
+

ϕ

r2 (2.18)

Expressing r in terms of volume V = 4
3πr3 =⇒ dV = 4πr2dr:

divG =
4πγ

3V

(
9V 2 d2M

dV 2 +6V
dM
dV

+M
)

(2.19)
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2.4. 2.4 Gravitative Raumstrukturen und das Weltmetron τ

Normalizing with the factor 9+6+1 = 16, Heim introduces the 16-Fold Density Operator Λ:

divG =
64πγ

3
σ , 16V Λ :=

[
3V

d
dV

+1
]2

, ΛM = σ (10c)

Comparing with divG = σ/a fixes the constant:

64πγa = 3 (10a.1)

The speed of propagation ω of gravitational field disturbances is determined by evaluating
the velocity of free fall at the maximum field potential ϕmax = 2ωc:

3ω = 4c =⇒ ω =
4
3

c ≈ 3.99723×108 m/s (10)

Using ω2a|β |= 1:
c2|β |= 12πγ (10a.2)

2.4.2. The Gravitational Boundary ρ ≈ 46Mpc and Radial ODE

To eliminate the unphysical infinite range of the Newtonian potential, the potential is regularized
by the cosmological boundary horizon ρ:

rϕ(r) := γLm(r)
(

1− r
ρ

)2

(11b)

Substituting Equation (11b) into the energy conservation equation Er +Eg +Eq = E0 yields the
non-linear potential differential equation:(

dϕ

dr

)2

+
32
3

c2H(r)
(

dϕ

dr
+H(r)ϕ

)
= 0, rH(r) :=

1+ r/ρ

1− r/ρ
(2.11)

Exact Step-by-Step Integration of the Non-Linear Potential ODE. Multiply Equa-
tion (2.11) by (rε)2, where ε is defined by 8c2ε := 3:

(rε)2
(

dϕ

dr

)2

+
32
3

c2
ε(rε)(rH)

(
r

dϕ

dr
+ rHϕ

)
= 0 (2.20)

Noting that 32
3 c2ε = 4:

r2
(

d(εϕ)

dr

)2

+4(rH)

(
r

d(εϕ)

dr
+(rH)(εϕ)

)
= 0 (2.21)
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Introduce the dimensionless variables η(r) := εϕ(r), x := r/ρ , and S(x) := rH = 1+x
1−x :

r2
(

dη

dr

)2

+4S
(

r
dη

dr
+Sη

)
= 0 (2.22)

Transforming the independent variable to u := lnr =⇒ r dη

dr = dη

du =: η ′:

(η ′)2 +4Sη
′+4S2

η = 0 (2.23)

Solving this quadratic algebraic equation for η ′:

η
′ =
−4S±

√
16S2−16S2η

2
=−2S

(
1±
√

1−η

)
(2.24)

Introduce the substitution Q := 1±
√

1−η =⇒ 1−η = (Q−1)2 =⇒ dη =−2(Q−1)dQ:

dη

du
=
−2(Q−1)dQ

du
=−2SQ =⇒ Q−1

Q
dQ = Sdu = S

dr
r

= S(x)
dx
x

(2.25)

Rewrite the left-hand side:(
1− 1

Q

)
dQ = dQ−d lnQ =−d(lnQ−Q) =−d ln

(
Qe−Q

)
(2.26)

Now rewrite the right-hand side using S(x) = 1+x
1−x :

S(x)
dx
x

=
1+ x

x(1− x)
dx =

(
1
x
+

2
1− x

)
dx =

dx
x
− 2dx

x−1
=−d ln(1− x)+

dx
x2− x

(2.27)

Integrating dx
x2−x via partial fractions:

∫ dx
x(x−1)

=
∫ ( 1

x−1
− 1

x

)
dx = ln(x−1)− lnx = ln

(
x−1

x

)
(2.28)

Therefore:

S(x)
dx
x

=−d ln(1−x)−d ln
(

x
1− x

)
=−d ln

[
(1− x) · x

1− x

]
−→ −d ln

[
(1− x)2

x

]
(2.29)

Equating both differentials:

d ln
(

Qe−Q
)
= d ln

[
(1− x)2

x

]
=⇒ Qe−Q = A

(1− x)2

x
(2.30)

Multiplying by x = r/ρ:

r ·Q · e−Q = A
(

1− r
ρ

)2

(2.31)
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2.4. 2.4 Gravitative Raumstrukturen und das Weltmetron τ

To prevent infinite self-energy divergence as r→ 0, the negative root Q = q := 1−
√

1− εϕ must
be selected. Matching the boundary condition ϕ → ϕn = γM0/r as r≪ ρ fixes the integration
constant A:

16c2A = 3γM0 (2.32)

This derives the exact transcendental potential solution:

r ·q(r) · e−q(r) = A
(

1− r
ρ

)2

, q(r) := 1−
√

1− εϕ, 8c2
ε = 3 (11)

Derivation of the Acceleration Field and Reality Bounds. Differentiating Equation (11)
with respect to r yields the radial acceleration:

r2Gg(r) = −γM0

(
1− r2

ρ2

)
eq(1+q)−1 (11c)

Equation (11c) establishes the three distinct physical zones of gravitation:

r < ρ =⇒ ϕ(r)> 0, Gg(r)< 0 (Attractive Gravitation)

r = ρ =⇒ ϕ(ρ) = 0, Gg(ρ) = 0 (Absolute Horizon Boundary)

r > ρ =⇒ ϕ(r)> 0, Gg(r)> 0 (Weak Latent Repulsion)

(13)

The function q(r) = 1−
√

1− εϕ remains real if and only if 1− εϕ ≥ 0 =⇒ ϕ ≤ 1/ε =
8
3c2 = 2ωc. At the reality threshold ϕ = 1/ε , q = 1. Substituting into Equation (11) with
x = R/ρ and α := eA/ρ = 3eγM0

16c2ρ
:

(1− x)2 =
x
α

=⇒ x2−2
(

1+
1

2α

)
x+1 = 0 (2.33)

Solving for R± = x±ρ:

R± = ρ(1+α)

(
1±
√

1− (1+α)−2
)

(14)

In the macroscopic limit α ≫ 1:

R+ ≈ 2αρ =
3eγM0

8c2
ρ2

ρ
< ∞ (Outer Reality Horizon) (14a)

R− ≈
ρ

2α
=

3γM0
8c2 (Schwarzschild-Type Core Radius) (14b)
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satisfying the reciprocal geometric mean relation:

R+ ·R− = ρ
2 (14a.2)

Determination of the Numerical Value ρ ≈ 46Mpc. Evaluating the boundary matching
between the Compton wavelength λ = h/(m0c) and the gravitational radius 2r0 = λ :

ρ

(
1− h

2m0cρ

)2

=
h2

γm3
0

(12)

For weak fields, this simplifies to γm3
0ρ ≈ h2 (Eq. 12a). Substituting nucleon mass m0 = mN ≈

1.67×10−27 kg:
ρ ≈ 46Mpc ≈ 1.42×1024 m ≈ 1.5×108 ly (12b)

Radius r

Field Potential ϕ(r) / Force Gg(r)

ϕ(r)

Gg < 0 (Attractive)

Gg > 0 (Latent Repulsion)

ρ ≈ 46Mpc

ϕ(ρ) = 0, Gg(ρ) = 0

R− = 3γM0
8c2 R+

The Three Zones of Gravitation (Eq. 13):
• r < ρ: ϕ > 0, Gg < 0 =⇒ Attractive gravitation (Galaxies, Clusters)
• r = ρ: ϕ = 0, Gg = 0 =⇒ Absolute horizon boundary
• r > ρ: ϕ > 0, Gg > 0 =⇒ Latent cosmic repulsion (Drives cosmological redshift)
Reciprocal Geometric Mean: R+ ·R− = ρ

2

Figure 2.6.: The Exact Radial Gravitational Potential ϕ(r) and Acceleration Field Gg(r):
Demonstrating the termination of attractive gravity at the finite horizon ρ ≈ 46Mpc
and the emergence of latent cosmic repulsion for r > ρ .
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2.4. 2.4 Gravitative Raumstrukturen und das Weltmetron τ

2.4.3. First-Principles Derivation of the Weltmetron τ

Theorem 10: First-Principles Derivation of the Weltmetron τ

Let a single matter quantum have Compton wavelength λ = h
M0c . Its lower metric reality

bound is R− = 3γM0
8c2 (Eq. 14b). Forming the product λR−:

λR− =

(
h

M0c

)(
3γM0

8c2

)(
1− R−

ρ

)2

=
3γh
8c3

(
1− R−

ρ

)2

(2.34)

In the empty vacuum limit (λ → ∞ =⇒ M0→ 0,R−→ 0):

lim
λ→∞

(
1− R−

ρ

)2

= 1 (2.35)

The limit defines a universal, strictly positive cosmological area constant—the Weltmetron
τ:

τ := lim
λ→∞

(λR−) =
γh

2ωc2 =
3Gh
8c3 ≈ 6.15042×10−70 m2 (15)

Multiplying by ωc2 and using ω = 4
3c:

τωc2 = πγ¯ (15.1)

All 2-dimensional boundary surfaces in the universe are integer multiples of τ:

F(x1, . . . ,x6) = N · τ, N ∈ N+ (15a)

2.4.4. The Metronic Dimensional Law

Theorem 11: The Metronic Dimensional Law

An m-dimensional space Rm structured by p-dimensional metrons forms a fully metronized
cellular tensorium if and only if the ratio M := m/p is an integer:

m
p

= M ≥ 1, (M)MOD(1) = 0 (15b)

For m = 6 (R6) and p = 2 (τ):

M =
6
2
= 3 Metronic Partial Structures (2.12)

proving that the 6D world tensorium decomposes into precisely three partial metric struc-
tures g(1)ik ,g(2)ik ,g(3)ik .
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—

2.5. Summary & Deductive Tree of Chapter II

The Microscopic Connection State Problem
64 Connection Equations C(p)ϕ

(p)
km = λ(p)(k,m)ϕ

(p)
km

64-to-36 Reduction Theorem
N = (n−1)

√
n =⇒ N ≡ 6 (Eq. 2.3b)

(+,+,+,−,−,−) Signature Proof
p≡ 3 Real Space, x5 = iε,x6 = iη

Unitary Matrix Ĉ ∈ U(6)
World Velocity u =

√
c2 + ε̇2 + η̇2

6D Einstein–Heim Equations
Rik− 1

2 gikR = αTik (Eq. 2.8)
Gravitational Boundary ρ ≈ 46Mpc
rϕ(r) = γM(r)(1− r/ρ)2 (Eq. 11b)

Discovery of the Weltmetron τ

τ = 3Gh
8c3 ≈ 6.15×10−70 m2 (Eq. 15)

The Foundation of Discrete Metronics
Discrete Difference Calculus on Simplicial Complexes Mn

τ and Selector Algebras

Figure 2.7.: The Conceptual Deduction Tree of Chapter II: From the 64-to-36 connection reduc-
tion to the six-dimensional world tensorium R6, cosmic boundary ρ ≈ 46Mpc, and
the Weltmetron τ .

Grand Synthesis of Kapitel II (Das Welttensorium)

1. 64-to-36 Spectral Reduction (§2.1): Proved that 28 partial geodesic constraints extin-
guish unphysical connection modes, leaving 36 non-empty physical energy spectra and
mandating N = (4−1)

√
4 = 6 =⇒ R6 = R4×S2.

2. Dröscher’s Border Zeroes (§2.1): Demonstrated that angular momentum conservation
requires Tj5 = Tj6 = T5 j = T6 j ≡ 0 ( j ∈ {1,2,3}), establishing the block-banded matrix
form of the 6D energy tensor.

3. (+,+,+,−,−,−) Metric Signature (§2.1): Proved from celestial orbital stability and
atomic bound-state existence that real physical space has p = 3 dimensions, forcing
x5 = iε and x6 = iη .

4. Unitary Group Ĉ ∈ U(6) & Antisoma R−4 (§2.2): Formulated the 6D transformation
matrix Ĉ, total world velocity u =

√
c2 + ε̇2 + η̇2, and direction cosine law cosα4 =±1,

proving the existence of the CPT-conjugate Antisoma R−4 .

5. 6D Einstein–Heim Field Equations (§2.3): Established Rik− 1
2gikR = αTik and the

master state operator equation C{}= λ⃗ ×{} with λ⃗ ⊥ sp{}→ grad6 lnw.

6. Gravitational Boundary ρ ≈ 46Mpc (§2.4): Integrated the radial gravitational potential
ODE, discovering the finite boundary radius ρ ≈ 46Mpc where attraction vanishes.
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2.5. Summary & Deductive Tree of Chapter II

7. Discovery of the Weltmetron τ (§2.4): Deduced the fundamental elementary area
quantum τ = 3Gh

8c3 ≈ 6.15042× 10−70 m2, establishing boundary surface quantization
F = Nτ and the dimensional law m/p = M ∈ N.

Scholium 12: Bridge to Kapitel III: Metronische Strukturtensorien

With the discovery of the elementary area quantum τ = 3Gh
8c3 , continuous differential cal-

culus breaks down. In Kapitel III (Metronische Strukturtensorien), Heim develops
the complete formal apparatus of Discrete Metronic Calculus: defining the difference
quotient δ̄ϕ = ϕ(n)−ϕ(n−1), the metronic integral Sϕ δ̄n, selector algebras, the 5-stage
metronization protocol, and the discrete curvature compressor 4ζ̄ζζ = K; [̂].

End of Kapitel II
Das Welttensorium –
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3. Metronische Strukturtensorien:
Diskreter Kalkül, Selektoralgebra,
5-Stufen-Metronisierung, Siebketten
und der Raumkompressor 4ζ̄ζζ

Methodological Architecture & Stratification of Chapter III

Epistemic Status of Chapter III:
Structural Stratum: A (Discrete Exterior Calculus on Simplicial Complexes, Non-Archimedean
Difference Operator Algebras, Spectral Theory of Lattice Operators) & B (Derived Theorems:
Metronic Leibniz Product and Quotient Rules, Discrete Gauss/Stokes Theorems, 5-Stage
Metronization Pipeline, and Space Compressor Tensor 4ζ̄ζζ ).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1980
Text, Band 1, pp. 99–172).
Methodological Mandate: In this chapter, we develop the complete formal mathematical
apparatus of Discrete Metronics necessitated by the elementary area quantum τ = 3Gh

8c3 > 0.
We construct the metronic difference quotient δ̄ϕ = ϕ(n)−ϕ(n−1), the inverse metron integral
Sϕ δ̄n, the discrete operational algebra (product, quotient, higher-order Pascal differences
δ̄ k, and creation selectors δ̄ 2 − 3δ̄ + 1), formalize the operator algebra of functional and
oriented coordination selectors (Z̄(i) = ēi()i, GRADL,DIVL,ROTL), execute the rigorous 5-
Stage Metronization Pipeline (Schritte a–e), construct the metronic sieve operators S(µ) and
correlator hypermatrices ŷ = (2γ̄γγ(µν))ω , and derive the non-linear Space Compressor tensor
4ζ̄ζζ = K; [̂] representing the discrete metronic curvature of spacetime.
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Carnapian Rational Explication: Rational Explication of Discrete Metronic Calculus

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The breakdown of continuous differential calcu-
lus (dx→ 0,dV → 0) in the presence of an in-
divisible elementary area quantum τ = 3Gh

8c3 > 0
(Band 1, pp. 99–172).

2. Explicatum (A/B) Exact Mathematics The discrete difference and summation calculus
on Mn

τ , selector operator algebra on ℓ2(Mn
τ),

sieve chains S(µ), and the Space Compressor
4ζ̄ζζ = K; [̂].

3. Exactness & Sim-
plicity

Stratum A Foundations Discrete exterior calculus (DEC), combinatorics
of finite difference operators on simplicial lat-
tices, and non-Hermitian operator algebras.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact algebraic formulas for discrete prod-
uct/quotient derivatives, metronic Gauss/Stokes
integration theorems, the 5-stage metronization
protocol, and the discrete curvature compressor
4ζ̄ζζ .

—

3.1. 3.1 Metronische Elementaroperationen (Discrete
Metronic Elementary Operations)

3.1.1. Revision of the Infinitesimal Calculus
Historical Facsimile Context: Necessity of a Revision of Infinitesimal Calculus (Band 1,
pp. 99–101)

»If p = 2 is set according to (15), then a surface F , and thus an R2, can no longer be conceived as a
point continuum, but must be composed of a finite integer number 0< n<∞ with n≤N of elementary
area quanta—the metrons τ > 0—bounded by the geodesic lines of F . This fact, however, independent
of p = 2, necessitates a fundamental revision of infinitesimal analysis; for this analysis is founded
on two limit relations—namely the integral and the differential quotient—whose very existence
presumes the arbitrary divisibility of surfaces, and thus a point continuum. If y = f (x) is any function
continuous on a domain x in the x,y-plane, an area segment lying between two roots is described by
the integral F =

∫ b
a ydx =

∫ b
a f dx when τ = 0—that is, when a continuum R2 is assumed. However,

this integral is a limit according to F = limn→∞ ∑
n
ν=1[yν−1(xν −xν−1)+

1
2(yν −yν−1)(xν −xν−1)] =

1
2 limn→∞ ∑

n
ν=1(yν + yν−1)∆xν . Here, n→ ∞ is equivalent to ∆Fν → 0, which contradicts Equation

(15); for under this equation, one can at most reach ∆Fν → τ > 0 with n < ∞ for F < ∞, and for
∆Fν = τ this implies the limit lim∆Fν→τ ∑

n
ν=1 ȳν∆xν = nτ .«

In standard mathematical analysis, differential and integral calculus rests upon two funda-
mental limit operations:
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(i) The derivative:
d f
dx

= lim
∆x→0

f (x+∆x)− f (x)
∆x

(ii) The Riemann integral:
∫ b

a
f (x)dx = lim

n→∞

n

∑
ν=1

f (ξν)∆xν

Both limits presuppose an infinitely divisible point continuum (∆x→ 0,∆Fν → 0).
In Chapter II, however, Heim proved that physical space is governed by an absolute, indivisi-

ble elementary area quantum—the Weltmetron:

τ :=
3Gh
8c3 ≈ 6.15042×10−70 m2 (3.1a)

Consequently, a 2D surface F can never be subdivided indefinitely. The area of any physical
surface F < ∞ is composed of a finite integer number n of metrons:

F = lim
∆Fν→τ

n

∑
ν=1

ȳν∆xν = n · τ, n ∈ N+ (3.1b)

where each individual elementary cell satisfies:

∆Fν := ȳν∆xν =
∫ xν

xν−1

f (x)dx = τ (3.2a)

with the mean ordinate ȳν := 1
2(yν + yν−1).

Because all metrons in F are bounded by geodesics and satisfy the continuity of adjacent
boundaries:

n

∑
ν=1

∫ xν

xν−1

f (x)dx =
∫ xn

x0

f (x)dx = F(xn)−F(x0) = nτ (3.2b)

Setting F(x0) =: C, the coordinate xn and the boundary ordinate yn become number-theoretic
functions of the integer metron index n:

F(xn) = nτ +C =⇒ xn = x(n), yn = f (n) (M1)

Equation (M1) demonstrates that the presence of the Weltmetron τ > 0 quantizes the coordinate
lines themselves, replacing continuous variables x,y with discrete integer-indexed sequences.

3.1.2. The Metrondifferential δ̄ϕ and Metronintegral Sϕ δ̄n

Let ϕ(n) denote the state function of an L-dimensional metronic tensorium, where n∈{0,1, . . . ,N}
is the integer sequence of enclosed metrons. Consider the difference quotient on the lattice:

∆ϕ

∆n
=

ϕ(n)−ϕ(n−ν)

ν
, ν ∈ N+ (3.1)

In a continuous manifold, one evaluates the limit ν → 0. On a metronized lattice, however, the
index n can change by no increment smaller than νmin = 1. Evaluating the limit as ν → 1:
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Metron Index n (xn)

Ordinate yn = f (n)
Continuous f (x)

∆F = τ
∆F = τ

∆F = τ
∆F = τ

∆F = τ

∆xν

ȳν

Metronic Area Discretization (Eqs. M1, 3.2a):
∆Fν = ȳν ∆xν = τ ≈ 6.15×10−70 m2 = const
Coordinates quantize into discrete integer sequences: xn = x(n), yn = f (n).

Figure 3.1.: The Breakdown of Continuous Infinitesimal Integration into Discrete Metronic
Cells: A 2D surface is composed of an exact integer sum of indivisible area quanta
τ > 0, replacing smooth integration with cell summations.

Definition 1: Metrondifferential δ̄ϕ

The discrete metronic difference derivative (Metrondifferential) δ̄ϕ is defined by:

δ̄ϕ := lim
ν→1

ϕ(n)−ϕ(n−ν)

ν
= ϕ(n)−ϕ(n−1), 0≤ n≤ N (M2)

Setting ϕ(n)≡ n, the identity δ̄n = n− (n−1)≡ 1 allows writing:

δ̄ϕ

δ̄n
= δ̄ϕ (M2.1)

Definition 2: Metronintegral Sϕ δ̄n

The inverse operation to the Metrondifferential is the discrete summation over metronic
cells, termed the Metronintegral Sϕ δ̄n:

J(n1,n2) := Sn2
n1

ϕ(n) δ̄n :=
n2

∑
n=n1

ϕ(n) (M2a)

If the integrand is itself an exact Metrondifferential, ϕ(n) = δ̄ φ(n) = φ(n)−φ(n−1), the
sum telescopes:

Sn2
n1

δ̄ φ(n) δ̄n =
n2

∑
n=n1

[φ(n)−φ(n−1)] = φ(n2)−φ(n1−1) (M2a.1)
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3.1.3. Higher-Order Metrondifferentials and Operational Algebra

By recursively applying the backward difference operator δ̄ , higher-order Metrondifferentials
are generated:

δ̄
0
ϕ = ϕ(n)

δ̄
1
ϕ = ϕ(n)−ϕ(n−1)

δ̄
2
ϕ = δ̄ (δ̄ϕ) = [ϕ(n)−ϕ(n−1)]− [ϕ(n−1)−ϕ(n−2)] = ϕ(n)−2ϕ(n−1)+ϕ(n−2)

δ̄
3
ϕ = δ̄ (δ̄ 2

ϕ) = ϕ(n)−3ϕ(n−1)+3ϕ(n−2)−ϕ(n−3)

δ̄
4
ϕ = ϕ(n)−4ϕ(n−1)+6ϕ(n−2)−4ϕ(n−3)+ϕ(n−4)

δ̄
5
ϕ = ϕ(n)−5ϕ(n−1)+10ϕ(n−2)−10ϕ(n−3)+5ϕ(n−4)−ϕ(n−5)

Theorem 3: The General k-th Order Metrondifferential Theorem

For any positive integer k ≥ 0, the k-th order Metrondifferential is given by the finite
alternating binomial series:

δ̄
k
ϕ(n) =

k

∑
ν=0

(−1)νaν(k)ϕ(n−ν), aν(k) :=
(

k
ν

)
=

k!
ν!(k−ν)!

, 0≤ k ≤ N

(M3)
where the coefficients aν(k) are identical to the ν-th entries of the k-th row of Pascal’s
triangle.

Proof: The proof proceeds by mathematical induction on k.

(a) Base Case (k = 1):

1

∑
ν=0

(−1)ν

(
1
ν

)
ϕ(n−ν) =

(
1
0

)
ϕ(n)−

(
1
1

)
ϕ(n−1) = ϕ(n)−ϕ(n−1) = δ̄ϕ(n)

which matches Equation (M2).
(b) Inductive Step: Assume Equation (M3) holds for order k. Applying δ̄ to δ̄ kϕ:

δ̄
k+1

ϕ(n) = δ̄
k
ϕ(n)− δ̄

k
ϕ(n−1)

=
k

∑
ν=0

(−1)ν

(
k
ν

)
ϕ(n−ν)−

k

∑
ν=0

(−1)ν

(
k
ν

)
ϕ(n−1−ν)

=
k

∑
ν=0

(−1)ν

(
k
ν

)
ϕ(n−ν)+

k+1

∑
j=1

(−1) j
(

k
j−1

)
ϕ(n− j)
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Separating the boundary terms ν = 0 and j = k+1, and combining intermediate indices:

δ̄
k+1

ϕ(n) =
(

k
0

)
ϕ(n)+

k

∑
ν=1

(−1)ν

[(
k
ν

)
+

(
k

ν−1

)]
ϕ(n−ν)+(−1)k+1

(
k
k

)
ϕ(n− (k+1))

Using Pascal’s identity
(k

ν

)
+
( k

ν−1

)
=
(k+1

ν

)
and

(k
0

)
=
(k+1

0

)
= 1,

(k
k

)
=
(k+1

k+1

)
= 1:

δ̄
k+1

ϕ(n) =
k+1

∑
ν=0

(−1)ν

(
k+1

ν

)
ϕ(n−ν)

which completes the induction.

■

Lemma 4: Operational Algebra of Discrete Metronic Differentiation

Let u(n),v(n) be metronic sequences, and C = const(n). The operator δ̄ satisfies:

δ̄ ∑
j

u j(n) = ∑
j

δ̄u j, δ̄C = 0, δ̄ (Cu) = Cδ̄u (M3a.1)

δ̄ (uv) = uδ̄v+ vδ̄u− δ̄uδ̄v (M3a.2)

δ̄

(u
v

)
=

1
v

∣∣∣∣∣∣δ̄u δ̄v

u v

∣∣∣∣∣∣ ·
∣∣∣∣∣∣v δ̄v

1 1

∣∣∣∣∣∣
−1

=
vδ̄u−uδ̄v

v(n)v(n−1)
(M3a.3)

Proof: The proof of linearity and constant annihilation is straightforward:

δ̄C =C−C = 0

δ̄ (Cu) =Cu(n)−Cu(n−1) =C(u(n)−u(n−1)) =Cδ̄u

For the product rule (Eq. M3a.2), setting u′ := u(n−1) = u− δ̄u and v′ := v(n−1) = v− δ̄v:

δ̄ (uv) = uv−u′v′ = uv− (u− δ̄u)(v− δ̄v)

= uv−
(
uv−uδ̄v− vδ̄u+ δ̄uδ̄v

)
= uδ̄v+ vδ̄u− δ̄uδ̄v

Notice the negative cross-difference term −δ̄uδ̄v, which vanishes in the infinitesimal limit
τ → 0, but is fundamentally required on the discrete lattice.
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For the quotient rule (Eq. M3a.3), setting ϕ := u/v:

δ̄

(u
v

)
=

u
v
− u′

v′
=

uv′− vu′

vv′

=
u(v− δ̄v)− v(u− δ̄u)

v(v− δ̄v)

=
uv−uδ̄v− vu+ vδ̄u

v(v− δ̄v)
=

vδ̄u−uδ̄v
v(n)v(n−1)

Writing the numerator as a 2×2 determinant:

vδ̄u−uδ̄v =

∣∣∣∣∣∣δ̄u δ̄v

u v

∣∣∣∣∣∣
and the denominator factor:

v− δ̄v =

∣∣∣∣∣∣v δ̄v

1 1

∣∣∣∣∣∣
produces the exact determinant quotient formula (3.1.3). ■

u(n−1)v(n−1) v(n−1)δ̄u
= vδ̄u− δ̄uδ̄v

u(n−1)δ̄v = uδ̄v− δ̄uδ̄v δ̄uδ̄v

Total Length u(n)

Total Width v(n)

The Metronic Product Rule (Eq. M3a.2):

δ̄ (uv) = uv−u(n−1)v(n−1)

= uδ̄v+ vδ̄u − δ̄uδ̄v

Physical Meaning:
The corner cell δ̄uδ̄v is the irreducible
metronic cross-difference. In continuous calculus,
dudv→ 0, but on a discrete lattice τ > 0,
it must be subtracted to avoid double-counting.

Figure 3.2.: Geometric Derivation of the Metronic Discrete Product Rule: Illustrating the essen-
tial subtraction of the corner cross-difference cell δ̄uδ̄v on the discrete lattice.

3.1.4. Discrete Metronic Extremum Theory

Theorem 5: Discrete Metronic Extremum Conditions

Stationary points of a metronic function ϕ(n) on the discrete lattice are determined by the
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first and second Metrondifferentials:

δ̄ϕ = 0, n = next =⇒

δ̄ 2ϕ < 0 =⇒ ϕext = ϕmax (Discrete Maximum)

δ̄ 2ϕ > 0 =⇒ ϕext = ϕmin (Discrete Minimum)

δ̄
2
ϕ = 0 =⇒ ϕext = ϕw (Discrete Inflexion / Turning Point)

(M3b)

Proof: The first difference δ̄ϕ = ϕ(n)−ϕ(n−1) measures the slope of ϕ . If δ̄ϕ > 0, the
sequence is strictly increasing; if δ̄ϕ < 0, it is strictly decreasing.

A discrete extremum occurs at n = next when δ̄ϕ(next) = 0 =⇒ ϕ(next) = ϕ(next−1).
Evaluating the second difference δ̄ 2ϕ(next) = δ̄ϕ(next)− δ̄ϕ(next−1) =−δ̄ϕ(next−1):

• If δ̄ 2ϕ < 0 =⇒ δ̄ϕ(next−1)> 0. The sequence was increasing before next and ceases
increasing at next, defining a discrete maximum ϕmax.

• If δ̄ 2ϕ > 0 =⇒ δ̄ϕ(next−1)< 0. The sequence was decreasing before next and ceases
decreasing at next, defining a discrete minimum ϕmin.

• If δ̄ 2ϕ = 0, the rate of change is constant, defining an inflexion point ϕw.

■

3.1.5. Limits of Integration and Boundary Theorems

In contrast to infinitesimal integration, reversing the limits of a Metronintegral does not simply
introduce a minus sign:

Theorem 6: The Metronic Boundary Reversal Theorem

Let n1 < n2. Reversing the limits of the Metronintegral satisfies:

Sn2
n1

ϕ δ̄n+Sn1
n2

ϕ δ̄n = ϕ(n1)+ϕ(n2) (M4)

Proof: From Equation (M2a), let ϕ(n) = δ̄ φ(n):

Sn2
n1

ϕ δ̄n = φ(n2)−φ(n1−1)

Sn1
n2

ϕ δ̄n = φ(n1)−φ(n2−1)

Summing both equations:

Sn2
n1

ϕ δ̄n+Sn1
n2

ϕ δ̄n = [φ(n2)−φ(n2−1)]+ [φ(n1)−φ(n1−1)]

= δ̄ φ(n2)+ δ̄ φ(n1) = ϕ(n2)+ϕ(n1)

which establishes Equation (M4). ■
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Furthermore, partitioning the summation at an intermediate index ν (n1 < ν < n2):

Sn2
n1

ϕ δ̄n = Sν
n1

ϕ δ̄n+Sn2
ν+1ϕ δ̄n (M4.1)

Differentiating with respect to the variable upper and lower boundaries:

δ̄nSn
aϕ(ν) δ̄ ν = ϕ(n), δ̄nSb

n+1ϕ(ν) δ̄ ν = −ϕ(n) (M5)

Theorem 7: Metronic Integration by Parts

The discrete summation of a product u(n)g(n) satisfies:

Sug δ̄n = uSg δ̄n+S
(
g−Sg δ̄n

)
δ̄u (M6)

Proof: From the product rule (Eq. M3a.2): δ̄ (uv) = uδ̄v+ vδ̄u− δ̄uδ̄v. Setting g := δ̄v =⇒
v = Sg δ̄n:

δ̄
(
uSg δ̄n

)
= ug+

(
Sg δ̄n

)
δ̄u−gδ̄u

Rearranging terms:

ug = δ̄
(
uSg δ̄n

)
−
(
Sg δ̄n−g

)
δ̄u = δ̄

(
uSg δ̄n

)
+
(
g−Sg δ̄n

)
δ̄u

Applying the Metronintegral S()δ̄n to both sides and using Sδ̄ (F) = F :

Sug δ̄n = uSg δ̄n+S
(
g−Sg δ̄n

)
δ̄u

which completes the proof. ■

Exact Quotient Integration Formula. Applying Equation (M2a) to the quotient derivative
rule (Eq. M3a.3) establishes the rational quotient integration theorem:

S
vδ̄u−uδ̄v

v(n)v(n−1)
δ̄n =

u(n)
v(n)

+C (M6a)

3.1.6. Transcendent Metronic Functions and Multidimensional Lattices

When the difference step δ̄ is scaled by a factor a≪ 1 in the form aδ̄ ≡ δ̄ε with 0 < |δ̄ε |≪ 1, the
discrete difference approximates infinitesimal continuous relations. For metrons of dimension
p = 2 in R6, the factor a =

√
τ ≈ 2.48×10−35 m satisfies this condition across all subatomic

scales.
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Lemma 8: The Discrete Logarithmic and Exponential Rules

For small metronic variations 0 < |δ̄ε | ≪ 1:

0 < |δ̄ε | ≪ 1 =⇒ δ̄εϕ ≈ ϕ · δ̄ε lnϕ, δ̄εeϕ ≈ eϕ · δ̄εϕ (M7)

For an implicit function f (ϕ), the discrete chain rule evaluates to:

δ̄ϕ f :=
1

δ̄ϕ

[
f (ϕ)− f (ϕ− δ̄ϕ)

]
=⇒ δ̄ϕ f · δ̄ϕ = f (ϕ)− f (ϕ− δ̄ϕ) (M8)

On an L-dimensional metronic grid ML
τ where the state function depends on L independent

integer coordinates ϕ = ϕ(n1, . . . ,nL)≡ ϕ(ni)
L
1 (1≤ κi ≤ ni ≤ Ni < ∞):

δ̄iϕ := ϕ(. . . ,ni, . . .)−ϕ(. . . ,ni−1, . . .)

δ̄ :=
L

∑
i=1

δ̄i, (δ̄i× δ̄k)− ≡ δ̄iδ̄k− δ̄kδ̄i = 0
(M9)

If the ni coordinates are transformed via λ intermediate functions ψ j(n1, . . . ,nL) (1≤ j ≤ λ ),
the multidimensional chain rule takes the form:

δ̄ϕ =
λ

∑
j=1

δ̄ψ jϕ · δ̄ψ j, δ̄ψ jϕ :=
ϕ(. . . ,ψ j, . . .)−ϕ(. . . ,ψ j− δ̄ψ j, . . .)

δ̄ψ j
(M9a)

Multiple volume integration over the L-dimensional domain is represented by:

Φ := SN1
1+κ1

. . .SNL
1+κL

ϕ(ni)
L
1

L

∏
k=1

δ̄nk, δ̄ink = δik (M10)

—

3.2. 3.2 Selektoren und funktionale Operatoralgebra
(Selectors and Operator Algebras)

3.2.1. Definition of Coordination and Functional Selectors

A metronic function ϕ(n) is a number-theoretic mapping from integer sequences into the real or
complex field. Operators acting on these mapping sequences are called Selectors (Selektoren):
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Definition 9: Coordination and Functional Selectors

(a) Coordination Selector Z(i) = ()i: Selects the i-th metronic coordinate:

Z(i);n = ni (M11.1)

(b) Functional Selector Ck: Operates on an input sequence to generate a transformed
sequence:

Ck;ni = fk(ni) (M11.2)

(c) Combined State Selector φ :

ϕ(Z(i);n)L
1 = φ (Ck,Z(i))

L,K
i,k=1 ;n, ϕ(ni)

L
1 = φ ;n, φ = φ(Ck,Z(i))

L,K
i,k=1

(M11)
(d) Null, Unit, and Constant Selectors:

0;n = 0, E;n = 1, E;();n = n, C = a
()

()
=⇒ C;n = a = const(n)

(M11a)

While addition of selectors is strictly commutative (C j +Ck =Ck +C j), selector multiplica-
tion is generally non-commutative:

(C j×Ck)− := C jCk−CkC j ̸= 0, (C j×Ck)+ := C jCk +CkC j (M11a.1)

3.2.2. Oriented Selectors and Tensor Analysis on Lattices

Assigning directional unit vectors ēi (|ēi| = 1) to each coordinate axis defines the oriented
coordination selector:

Z̄(i) := ēi()i, |ēi|= 1, (ēi · ēk)L = Â(ni)
L
1 (M11b)

Summing over all L dimensions generates the Metavector n̄:

n̄ :=
L

∑
i=1

Z̄(i);n =
L

∑
i=1

ēini = Z̄;n, Z̄ :=
L

∑
i=1

Z̄(i) (3.2)

Generalizing to oriented functional selectors C̄i := ēiCi with Ci;n = ϕi(nk)
L
1 , the discrete

vector field is ϕ̄ = ∑
L
i=1 ēiϕi = C̄;n. An m-th rank tensor selector on ML

τ is constructed by
iteration:

mC̄ := [m]

[
m

∏
k=1

Cik

]
L

, mT̄ = mC̄;n, 0≤ m≤ L (M11c)
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Any 2nd-rank tensor selector 2C̄ = [CiCk]L decomposes into symmetric (Hermitian) and
antisymmetric (anti-Hermitian) components:

2C̄ = 2C̄++ 2C̄−, 2C̄± :=
1
2
[(Ci×Ck)±]L ,

2C̄+ = 2C̄×+ ,
2C̄− =−2C̄×− (M12)

Contraction via trace operations reduces the tensor rank by 2:

sp2 C̄ =
L

∑
i=1

C2
i , spi=k

mC̄+(i,k) = m−2C̄, spi=k
mC̄−(i,k) = m−20̄ (M12a)

3.2.3. Discrete Vector Operators on Metronic Lattices

Definition 10: Discrete Gradient, Divergence, and Rotor Operators

Let δ̄ := ∑
L
i=1 ēiδ̄i. The fundamental vector differential operators acting on discrete

metronic fields are defined by:

δ̄ϕ := GRADL ϕ =
L

∑
i=1

ēiδ̄iϕ (M12b.1)

δ̄ ; mC̄ := DÎVL
mC̄ (Rank Expansion to m+1) (M12b.2)

sp δ̄ ; mC̄ := DIVL
mC̄ (Scalar Divergence / Contraction to m−1) (M12b.3)

δ̄ ; mC̄− (δ̄ ; mC̄)× := ROTL
mC̄ (Skew-Hermitian Discrete Rotor / Curl) (M12b.4)

Theorem 11: Fundamental Identities of Discrete Exterior Calculus on ML
τ

The discrete operators satisfy the exact algebraic identities:

DIVL ROTL ≡ DIVL GRADL−GRADL DIVL

DIVL DIVL ROTL ≡ 0

ROTL GRADL ≡ 20̄

(M12c)

Proof: Evaluating the component expansions directly on the lattice:

(a) For the rotor of a gradient acting on a scalar field ϕ:

(ROTL GRADL)ik = δ̄iδ̄k− δ̄kδ̄i = (δ̄i× δ̄k)−

By Equation (M9), partial Metrondifferentials commute: (δ̄i× δ̄k)− ≡ 0. Hence:

ROTL GRADL ≡ 20̄
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(b) For the divergence of a rotor acting on a vector field:

(DIVL ROTL)l =
L

∑
i=1

δ̄i(δ̄i()l− δ̄l()i)=
L

∑
i=1

δ̄
2
i ()l− δ̄l

L

∑
i=1

δ̄i()i =(DIVL GRADL)l−(GRADL DIVL)l

(c) Taking the double divergence:

DIVL DIVL ROTL =
L

∑
i,l=1

δ̄iδ̄l(δ̄i()l− δ̄l()i) =
L

∑
i,l=1

δ̄
2
i δ̄l()l−

L

∑
i,l=1

δ̄
2
l δ̄i()i ≡ 0

since interchanging dummy indices i↔ l cancels both sums identically.

■

Theorem 12: Discrete Gauss and Stokes Theorems on Metronic Lattices

Let Ω(L) denote an L-dimensional lattice volume and Ω(L−1) its boundary hyper-surface.
The discrete integration theorems evaluate to:

S(GRADL φ δ̄ N̄);n = const

SΩ(L)DIVL φ̄ δ̄V = SΩ(L−1)φ̄ δ̄V̄

SSROTL φ̄ δ̄
2F̄ = Sφ̄ δ̄ N̄

(M13)

where the differential surface and volume selectors are defined by:

δ̄ N̄ :=
L

∑
i=1

δ̄iZ̄(i), δ̄V :=
L

∏
k=1

δ̄kZ(k), δ̄V̄ :=
L

∑
i=1

ēiδ̄Vi, δ̄
2F̄ := [δ̄iZ(i)δ̄kZ(k)]L

0-Cell (Point Pn)Scalar ϕ(n)
Order 0

1-Cell (δ̄ N̄)

Gradient GRAD
Order 1

2-Cell (δ̄ 2F̄)

Curl / Spin ROT
Order 2

∆V = τM

Divergence DIV
Order L

δ̄ ROT DIV

Discrete Exterior Calculus Exact Complexes on ML
τ (Eqs. M12c, M13):

ROTL GRADL ≡ 0, DIVL DIVL ROTL ≡ 0

SΩ(L) DIVL φ̄ δ̄V = SΩ(L−1)φ̄ δ̄V̄ , SSROTL φ̄ δ̄
2F̄ = Sφ̄ δ̄ N̄

Figure 3.3.: Discrete Exterior Calculus (DEC) on the Metronic Simplicial Lattice ML
τ : Discrete

differential forms and exact operator complexes mapping 0-cells through L-cells
with boundary integration theorems.
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3.2. 3.2 Selektoren und funktionale Operatoralgebra (Selectors and Operator Algebras)

3.2.4. The Creation Selector δ̄ 2−3δ̄ +1 and Fibonacci Recursion

Theorem 13: The Creation Selector Operator

Let ϕ(n) be a sequence describing the structural replication of identical metronic entities
according to the Fibonacci relation:

ϕ(n) = ϕ(n−1)+ϕ(n−2),
ϕ(n)

ϕ(n−1)
> 1 (3.3a)

The sequence satisfies the second-order discrete selector equation:(
δ̄

2−3δ̄ +1
)

;ϕ = 0 (M14)

The asymptotic growth ratio uniquely converges to the golden ratio ξ :

ξ := lim
n→∞

ϕ(n)
ϕ(n−1)

=
1+
√

5
2

≈ 1.6180339887 (3.3b)

Proof: From the definition of the difference derivative (Eq. M2):

δ̄ϕ(n) = ϕ(n)−ϕ(n−1)

ϕ(n−2) = ϕ(n)−ϕ(n−1)− [ϕ(n)−2ϕ(n−1)+ϕ(n−2)]+ . . .

Directly substituting ϕ(n) = ϕ(n−1)+ϕ(n−2) =⇒ ϕ(n−2) = ϕ(n)−ϕ(n−1) = δ̄ϕ(n).
Now evaluate the second Metrondifferential:

δ̄
2
ϕ(n) = δ̄ (ϕ(n)−ϕ(n−1)) = δ̄ϕ(n)− δ̄ϕ(n−1)

= δ̄ϕ(n)− [ϕ(n−1)−ϕ(n−2)]

Substituting ϕ(n−1) = ϕ(n)− δ̄ϕ(n) and ϕ(n−2) = δ̄ϕ(n):

δ̄
2
ϕ(n) = δ̄ϕ(n)−

[(
ϕ(n)− δ̄ϕ(n)

)
− δ̄ϕ(n)

]
= δ̄ϕ(n)−ϕ(n)+2δ̄ϕ(n) = 3δ̄ϕ(n)−ϕ(n)

Rearranging terms yields:

δ̄
2
ϕ(n)−3δ̄ϕ(n)+ϕ(n) = 0 ⇐⇒ (δ̄ 2−3δ̄ +1);ϕ = 0

Dividing ϕ(n) = ϕ(n−1)+ϕ(n−2) by ϕ(n−1) and taking the limit n→ ∞:

ξ = 1+
1
ξ
⇐⇒ ξ

2−ξ −1 = 0 =⇒ ξ =
1±
√

5
2
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Because ϕ(n) > 0 is monotonically increasing, ξ > 1, uniquely selecting the positive root
ξ = 1+

√
5

2 . ■

—

3.3. 3.3 Selektortheorie primitiv strukturierter Tensorien
(Primitive Structured Tensoriums)

3.3.1. Combinatorial Counting and Boundary Constraints

A primitive p-dimensional metronic tensorium is bounded by (p−1)-dimensional hypersurfaces
xp = y(xi)

p−1
1 . In an N-dimensional representation space RN structured by p-dimensional

metrons where N = pM (M ∈ N+), the total number L of simple tensoriums is determined by
the combinatorial formula:

L :=
(

N
p

)
=

(
pM
p

)
(M15)

A metronic field ϕ(ni)
L
1 over an L-fold tensorium represents a state function assigning an

invariant eigenvalue to each cell of RN .

3.3.2. Metric Invariance and Volume Integration

The metric of a primitive structured tensorium on the discrete grid is governed by:

2ḡ(xk)N
1 = 2

γ̄γγ(Zk)N
1 ;n, κ

i
κ

k
γik−α(p,τ)

()

()
= 0

α(p,τ) ̸= 1 (p ̸= 2), α(2,τ) ≡ 1
2
γ̄γγ = 2

γ̄γγ++ 2
γ̄γγ− ̸= 2

γ̄γγ
×, 2

γ̄γγ = ȳ× ȳ ≡ sp
(2

κ̄κκ× 2
κ̄κκ
) (M16)

where κ̂κκ = (κ iκk)N is a quadratic schema with def(κ̂κκ) = 0 and |κ̂κκ|N ̸= 0. The metric invariance
is summarized by:

κ̂κκ = (κ i
κ

k)N , |κ̂κκ|N ̸= 0, 2
γ̄γγ = ȳ× ȳ, γ±ik =

1
2
(yi× yk)±, κ

i
κ

k(yi× yk)+−2α
()

()
= 0

(M16a)
The metronic volume element of RN evaluates to:

δ̄V = κτ
Mw, w =W ;n =

√
|2γ̄γγ|N ;n (3.3)
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3.4. 3.4 Metronische Hyperstrukturen und das 5-Stufen-Verfahren (Hyperstructures and the
5-Stage Metronization Pipeline)

and the total integrated volume of the tensorium is:

y;n = |2γ̄γγ|N ;n = w2, w = W ;n, V = κτ
MSW ;n δ̄n, κ :=

N

∏
k=1

κ
k (M17)

In flat Euclidean space, 2ḡ = 2Ē =⇒ δ̄V = τM, which reduces to δ̄V = τ when p = N.
—

3.4. 3.4 Metronische Hyperstrukturen und das
5-Stufen-Verfahren (Hyperstructures and the 5-Stage
Metronization Pipeline)

3.4.1. Fine Structures, Grid Selectors, and the Spin Matrix ŝ

To model physical elementary particles, primitive tensoriums are generalized to Metronic
Hyperstructures. In an N-dimensional space RN (N = pM), the metron indices are not single
integers, but form p-tuple sub-raster arrays ni(k

p
(i))

p
1 = ci;n, where ci is the Fine-Structure

Selector:

ni(k
p
(i))

p
1 = ci;n, Pp

(i) ≤ kp
(i) ≤ Qp

(i), ci = ci(κ
p
(i))

p
1 , κ

p
(i);n = kp

(i)

ϕ(ni)
L
1 = ϕ(ci;n)L

1 = φ ;n, φ = φ(Kk)
G
1

(M18)

In geodetic coordinates, the metric satisfies:

2
γ̄γγ;n = const, ξ

k = Xk;n, 1≤ k ≤ N (M18a)

where Xk are the contravariant Hyper-Selectors.
The unperturbed background lattice is defined by the linear Grid Selectors Ck:

Ck := κk
p
√

τ()k, xk =Ck;n, Ck = Xk =⇒ 2
γ̄γγ;n = const, Ck ̸= Xk =⇒ 2

γ̄γγ;n = 2ḡ
(M18b)

Circulations of geodetic lattice lines define the Metronic Spin Matrix ŝ:

ŝ := ROTN φ̂φφ , (ŝ;n)n=1 = τ̂ττ, ŝ = (2s̄αβ )p, φ̂φφ = (φ̄φφ αβ )p,
2s̄αβ ;n = SSδ̄ ξ̄ξξ α × δ̄ ξ̄ξξ β

(M19)
Every metronic cell in an Rp subspace is enclosed by 2

(p
2

)
= p(p−1) spin-oriented 2D boundary

surfaces.
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3.4.2. The Universal 5-Stage Metronization Protocol (Schritte a–e)

Theorem 14: The Universal 5-Stage Metronization Protocol

Any continuous differential field equation on a manifold RN is transformed into an exact
discrete metronic selector equation through the five-stage sequence:

Schritt a: Dimensional Analysis: Verify that the representation dimension N and the metron
dimension p satisfy the metronic dimensional law N = pM (M ∈ N+, Eq. 15b). If not
satisfied, extend the base manifold through auxiliary dimensions.

Schritt b: Grid and Spin Selectors: Construct the linear grid selectors Ck = κk
p
√

τ()k

(Eq. M18b) and the antisymmetric metronic spin matrix ŝ = ROTN φ̂φφ (Eq. M19)
of the unperturbed reference space RN(0).

Schritt c: Metric Discretization: Solve the geodetic equations ẍi + Γi
kl ẋ

kẋl = 0 to find the
geodetic coordinate transformations xk = xk(ξ l)N

1 where Γi
kl ≡ 0. Construct the metric

fundamental selector 2ḡ = 2γ̄γγ(Ck)
N
1 ;n and hyper-selectors ξ l = X l(Ck)

N
1 ;n.

Schritt d: Sub-Raster Volume Reduction: Eliminate the fine-structure selectors ci in favor of
the grid selectors Ck via discrete sub-raster volume integration:

Fi;n := Sni
ν=1

[∫
τ

p

∏
l=1

dξ
l
(i)

]
δ̄ ν = τni =⇒ τci()

p
(i) = Fi(Ck)

N
1 (M20)

Schritt e: Field Equation Discretization: Discretize all continuous field functions, partial
derivatives, differentials, and integrals according to the substitution dictionary:

ϕ(xk)N
1 −→ φ ;n, xk −→ Ck;n

∂ϕ

∂xk −→
(

δ̄kφ

δ̄Ck

)
;n, δ̄Ck =

N

∑
i=1

δ̄iCk, δ̄inl = δil

dϕ −→

(
N

∑
k=1

δ̄(Ck)φ

)
;n,

∫
ϕ dψ −→ Sφ ;n δ̄ψ

(M20a)

—
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Schritt a: Dimensional Analysis N = pM with M ∈ N+ =⇒ Extends base manifold if needed

Schritt b: Grid & Spin Selectors Ck = κk
p
√

τ()k, ŝ = ROTN φ̂φφ of reference space RN(0)

Schritt c: Geodetic Integration Solve ẍi +Γi
kl ẋ

kẋl = 0 =⇒ 2ḡ = 2γ̄γγ(Ck)
N
1 ;n, ξ l = X l;n

Schritt d: Sub-Raster Volume Reduction Fi;n = τni =⇒ Eliminates fine-structure ci for Ck

Schritt e: Operator Dictionary Substitution
∂ϕ

∂xk →
δ̄kφ

δ̄Ck
,
∫

ϕ dψ → Sφ ;n δ̄ψ

Exact Discrete Metronic Field Equation on MN
τ

Figure 3.4.: The Universal 5-Stage Metronization Pipeline: Rigorous protocol transforming
continuous partial differential field equations into discrete metronic difference
selector equations on MN

τ .

3.5. 3.5 Polymetrie, Siebketten und der Raumkompressor 4ζ̄ζζ

3.5.1. Metric Composition and Grid Kernels

In a polymetric manifold composed of M = ω partial structures, the metric fundamental selector
is constructed from the Grid Kernels (Gitterkerne) 2κ̄κκ:

ψ̄ψψ = S2
κ̄;()δ̄ x̄, 2

γ̄γγ = sp
(2

κ̄κκ× 2
κ̄κκ
)
, 2

γ̄γγ+ ̸= 20̄, ψ̄ψψ;n = ξ̄ξξ , x̄ =
N

∑
k=1

ēkCk

(M21)

3.5.2. Sieve Operators, Sieve Chains, and the Correlator ŷ

To selectively extinguish or activate individual metric partial structures in a polymetric space,
Heim introduces Sieve Operators S(µ):

S(µ j)
s
1;F(µ j)

s
1 = F(E;()), (µ j)

s
1S;F(E;()) = F(µ j)

s
1, s≤ ω (M21a)

where S( j)s
1 := S(1);S(2); . . . ;S(s) is an s-link Sieve Chain (Siebkette), and (µ j)

s
1S is the inverse

sieve chain.
Applying an (ω−1)-link sieve chain to an ω-fold composition field leaves a single isolated
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partial structure:

ψ̄ψψ(ν) = S2
κ̄(ν);()δ̄ x̄, 2

γ̄γγ(νν) = sp
(2

κ̄κκ(ν)× 2
κ̄κκ(ν)

)
, 2

γ̄γγ = 2
γ̄γγ
(2

κ̄κκ(ν)

)ω

1 , N = pω

(M21b)

Definition 15: The Correlator Hypermatrix ŷ

The full interaction state of an ω-fold polymetric tensorium is represented by the matrix:

ŷ :=
(

2
γ̄γγ(µν)

)
ω
, 2

γ̄γγ(µν) := sp
(2

κ̄κκ(µ)× 2
κ̄κκ(ν)

)
(M22)

The ω diagonal elements 2γ̄γγ(νν) describe uncoupled partial fields. The ω(ω − 1) off-
diagonal elements 2γ̄γγ(µν) (µ ̸= ν) are correlation transmitters (Korrelationsvermittler),
coupling the distinct lattice kernels.

3.5.3. Condensation Degree and the Fundamental Condenser

The relative metric condensation along coordinate xk is measured by the factor Kk ≥ 1:

δ̄lNk = Kkδkl =⇒ N̄ = SK̄ δ̄ n̄, n̄ =
N

∑
k=1

ēkZ(k);n, 2K̄ ≡ 2
κ̄κκ;n (M23–M23a)

where N̄ is the integral condensation and K̄ is the condensation degree (density).
In parallel transport along discrete coordinates, the Christoffel symbols become the Funda-

mental Condenser (Fundamentalkondensor):

2
γ̄γγ(ab) = sp

(2ā× 2b̄
)
, Γ

(ab)
pkl (τ) ≡

ν

kl


(ab)

;n, [3]


ν

kl


(ab)


N

≡ [ab] (M24)

Raising indices using the contravariant selector γ iν
(cd) defines the mixed-variant binary funda-

mental condenser:

2
γ̄γγ(cd) = sp

(2c̄× 2d̄
)
, γ

iν
(cd)

ν

kl


(ab)

=

 i [cd]

kl [ab]±

 , [3]

 i [cd]

kl [ab]±


N

≡

 cd

ab±


(M24a)

where [ab] is the base signature, [cd] is the contra-signature, and (±) is the action signature.
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The geodesic trajectory equations on the discrete metronic grid evaluate to:

δ̄
2
pni +

αkαl

αi
δ̄pnk

δ̄pnl

 i [cd]

kl [ab]±

 ;n = 0, δ̄
2
pξ

i = 0 =⇒

 cd

ab±


(ξ )

= 0̂ (M25)

The transformation law between two frames C′ and C′′ is:

δ̄
2
x′′mx′i +

 i [cd]

kl [ab]±


(C′′)

;n δ̄x′′mx′′kδ̄x′′l x
′′l =

 p [cd]

mµ [ab]±


(C′)

;n δ̄x′px′′i (M25b)

For a Hermitian metric, the connection relates to the determinant selector by:

δ̄lϕ = αl

 k [k]

k l [k]

 ;n, ln
√
|g| = ϕ;n, 2ḡ = 2

γ̄γγ;n, 2
γ̄γγ = sp

(2
κ̄κκ× 2

κ̄κκ
)
= 2

γ̄γγ
×

(M25c)
When the base lattice kernels are non-Hermitian, the condenser splits into symmetric and
antisymmetric parts:

cd

ab

 =

cd

ab


+

+

cd

ab


−

,

cd

ab


±

= ±

cd

ab

×
±

(M26)

3.5.4. The Universal Condensed-Field Selector

The general condensed-field selector acting on an m-th rank tensor field incorporates multiplet
signatures:

β±

α

(s1)(s2)

(±)k

=
1

αk
δ̄k +

m

∑
λ=µ+1

()ε

 iλ [β (λ )](±)

σ k [α(λ )](ε1(s1))

 ;n−
µ

∑
λ=1

()σ

 σ [β (λ )](±)

iλ k [α(λ )](ε2(s2))

 ;n

β±

α

(s1)(s2)

(±)

:=
N

∑
k=1

β±

α

(s1)(s2)

(±)k

, m≤ N−1

(M27)
Assembling all P contravariant and Q covariant multiplet signatures with V base signatures and
W contra-signatures defines the Total Action Matrix (totale Wirkungsmatrix) ¯:

β±

α

 :=


β±

α

(s1)(s2)

(±)


P,Q

, ¯ :=

β±

α


V,W

(M27a)
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comprising P ·Q ·V ·W distinct operator channels.
Applying an (ω−1)-fold sieve operator reduces the system to a single partial metric:

2
γ̄γγ(µν)=

2Ē (µ,ν ̸= 1), 2
γ̄γγ(11)=

2
γ̄γγ ̸= 2Ē,

cd

ab

= [κ̄κκ] ̸= 0̂ =⇒

β±

α

(s1)(s2)

(±)

=(κ)
(s1)(s2)
(±)

(M28)
In the continuum limit 2γ̄γγ → 2Ē:

lim
2γ̄γγ→2Ē

(κ)
(s1)(s2)
(±) = DÎV(x) (M28a)

For scalar fields (m = 0):

(κ)l =
1
αl

δ̄l−

 s [κ]

l s [κ]


+

;n, lim
2γ̄γγ→2Ē

(κ) = GRAD(x) (M28b)

The cross-derivatives satisfy:

1
αm

δ̄m
1
αl

(κ)l; p− 1
αl

δ̄l
1

αm
(κ)m; p =

1
αl

δ̄l

 s

ms


+

;n− 1
αm

δ̄m

 s

l s


+

;n (M29)

and the trace identities evaluate to:

sp
(
(κ)

(1)
(+l)+(κ)

(2)
(+l)

)
; Ā = 2DIV(x) Ā, sp

(
(κ)

(1)
(+l)− (κ)

(2)
(+l)

)
; Ā = 2Āk

 s [κ]

sk [κ]


−

;n

2
γ̄γγ = w2

γ̄γγ, W =
√
|γ|, γ = |γik|N , w = W ;n

(M29a)

3.5.5. The Space Compressor 4ζ̄ζζ and the Space Condenser K

The total condensation state of an ω-fold polymetric hyperstructure is governed by the Master
Condensation Law:

ˆ :=
ω4

∑
α=1

cd

ab

+ sp 2Q̄(α);()×

cd

ab

 , α ≡

cd

ab

 (M30)
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Theorem 16: The Space Compressor Tensor

The discrete metronic curvature tensor 4ζ̄ζζ (Space Compressor) is defined by:

ζ
i
.klm :=

1
αl

δ̄l

 i

km

− 1
αm

δ̄m

 i

kl

+
 i

ls

 ;()

 s

km

−
 i

ms

 ;()

 s

kl

 , lim
τ→0

4
ζ̄ζζ ;n = 4R̄

(M31)
represented compactly in operator form by the Space Condenser K:

4
ζ̄ζζ = K; [̂] (M31a)

where the components of the rank-raising operator K are given by the formal 2×2 determi-
nant:

K(m)
p :=

∣∣∣∣∣∣δ
p
m′ 1

() δ̄ m
p ()

∣∣∣∣∣∣()(1,6)(−)p (M31b)

Proof: Expanding the determinant operator (Eq. M31b):

K(m)
p =

[
δ

p
m′ δ̄

m
p ()− ()

]
()

(1,6)
(−)p

Acting on the fundamental condenser
[

i
km

]
:

Kp;

 i

km

=
δ̄m

αm

 i

kp

− δ̄p

αp

 i

km

+
 i

ms

 ;()

 s

kp

−
 i

ps

 ;()

 s

km


Relabeling indices p→ l reproduces identically Equation (M31). In the continuous limit τ → 0,
1
αl

δ̄l → ∂

∂xl , and the expression converges to the Riemann curvature tensor Ri
.klm. ■

Fundamental Condenser [̂][
ν

kl

]
(ab)

,

[
cd

ab±

]
Rank-3 connection state

on discrete sequence space ℓ2

Space Condenser K

K(m)
p =

∣∣∣∣∣δ
p
m′ 1

() δ̄ m
p ()

∣∣∣∣∣()(1,6)(−)p

Non-linear difference operator
Rank-raising mapping 3→ 4

Space Compressor 4ζ̄ζζ

4
ζ̄ζζ = K; [̂]

Rank-4 discrete curvature tensor

lim
τ→0

4
ζ̄ζζ ;n = 4R̄ (Riemann)

Input Action

Physical Meaning of the Space Compressor (Eq. M31): Measures the localized geometric compression (mass concentration) of spacetime.
• 4ζ̄ζζ = 40̄ ⇐⇒ Flat, unperturbed, empty Euclidean background reference lattice RN(0).
• 4ζ̄ζζ ̸= 40̄ ⇐⇒ Localized, topologically condensed matter-field quantum (Mq).

Figure 3.5.: The Non-Linear Action of the Space Condenser K Generating the Space Compres-
sor 4ζ̄ζζ : Discrete difference operator folding connection coefficients into rank-4
spacetime curvature.
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3. Metronische Strukturtensorien: Diskreter Kalkül, Selektoralgebra,
5-Stufen-Metronisierung, Siebketten und der Raumkompressor 4ζ̄ζζ

—

3.6. Summary & Deductive Tree of Chapter III

The Discrete Metronic Area Quantum τ = 3Gh
8c3 > 0

Failure of Infinitesimal Calculus (dx→ 0)

Metrondifferential & Metronintegral
δ̄ϕ = ϕ(n)−ϕ(n−1), Sϕδ̄n

Selector Operator Algebra
Z̄(i) = ēi()i, GRADL,DIVL,ROTL

5-Stage Metronization Protocol
Schritte a–e (Eqs. M20–M20a)

Discrete Operational Rules
Leibniz Product/Quotient, Higher Differences δ̄ k

Discrete Exterior Calculus on Lattices
Gauss/Stokes Theorems (Eq. M13)

Space Compressor & Condenser
4ζ̄ζζ = K; [̂] (Eq. M31a)

The Non-Linear Theory of Metronic Hyperstructures
Structural Condensation Stages, Hermetric Forms, and the World Selector L̂; [̂] = 0

Figure 3.6.: The Conceptual Deduction Tree of Chapter III: From discrete metronic differences
and selector algebras to the 5-stage metronization protocol and the Space Compres-
sor 4ζ̄ζζ .

Grand Synthesis of Kapitel III (Metronische Strukturtensorien)

1. Metrondifferential & Metronintegral (§3.1): Formulated the discrete difference op-
erator δ̄ϕ = ϕ(n)−ϕ(n− 1) (Eq. M2) and its inverse summation Sϕ δ̄n (Eq. M2a),
establishing higher-order differences δ̄ k (Eq. M3), product/quotient differentiation rules
(Eq. M3a), and discrete extremum theory (Eq. M3b).

2. Functional Selector Algebra (§3.2): Constructed coordination selectors Z(i), functional
selectors Ck, oriented metavectors n̄ = ∑ ēini, and discrete vector differential operators
GRADL,DIVL,ROTL (Eq. M12b), deriving exact discrete Gauss and Stokes theorems
(Eq. M13) and the creation selector (Eq. M14).

3. Primitive Tensorium Theory (§3.3): Established the combinatorial sub-tensorium
counting law L =

(N
p

)
=
(pM

p

)
(Eq. M15) and discrete volume integrals (Eq. M17).

4. The 5-Stage Metronization Pipeline (§3.4): Established the universal protocol (Schritte
a–e) discretizing any infinitesimal field equation onto the simplicial complex Mn

τ via grid
selectors Ck = κk

p
√

τ()k, spin matrices ŝ=ROTN φ̂φφ (Eq. M19), and operator substitutions
(Eq. M20a).

5. Polymetry & Sieve Operators (§3.5): Constructed sieve operators S(µ) (Eq. M21a),
correlator hypermatrices ŷ = (2γ̄γγ(µν))ω (Eq. M22), and binary fundamental condensers
[ cd

ab± ] (Eq. M24a).
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3.6. Summary & Deductive Tree of Chapter III

6. The Space Compressor 4ζ̄ζζ (§3.5): Deduced the discrete metronic curvature compressor
4ζ̄ζζ = K; [̂] (Eq. M31a) from the Space Condenser operator K (Eq. M31b), governing the
master condensation law ˆ (Eq. M30).

Scholium 17: Bridge to Kapitel IV: Die Welt als Hyperstruktur

Chapter III provides the complete mathematical toolkit of discrete metronics. In Kapitel
IV (Die Welt als Hyperstruktur), Heim applies this apparatus to solve the cosmological
and particle-physics problem of spacetime: establishing structural condensation stages,
classifying the Hermetric Forms (H1 through H9), constructing the World Selector
operator L̂ := K− λ⃗ × () satisfying L̂; [̂] = 0, resolving the vacuum isotropy problem via
the 30-metron bounding cell ∆, and deriving the fine-structure constant α ′ and the exact
elementary particle mass spectrum.

End of Kapitel III
Metronische Strukturtensorien –
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4. Die Welt als Hyperstruktur:
Kondensationsstufen, die 4
Hermetrieformen, das erste
Metronintegral, Kosmogenese und das
Quantenprinzip

Methodological Architecture & Stratification of Chapter IV

Epistemic Status of Chapter IV:
Structural Stratum: A (Discrete Operator Algebras on Lattices, Representation Theory of
Galois Groups S7, Non-Linear Potential Theory) & B (Derived Theorems: First Metronic Integral,
4 Hermetric Classes a,b,c,d, Primordial Sphere Trinity, Elementary Charge e, and Mass Spectrum
of 25 Ground States).
Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s 1980 Text,
Band 1, pp. 173–304), and P (Physical Hypothesis: Monometronic Genesis, Maximon Decay
Cascades, Non-Doppler Gravitational Vacuum Deflection).
Methodological Mandate: In this culminating chapter of Elementarstrukturen der Materie
(Band 1), we unite the continuous field theory of R6 with the discrete area quantum τ = 3Gh

8c3 . We
construct the 30-metron elementary cell ∆ and prove vacuum isotropy, formulate the master World
Selector null-equation L̂; [̂] = 40̄, classify the four fundamental Hermetric Forms (a,b,c,d),
integrate the non-linear hermetric PDE to establish the First Metronic Integral (Eq. 20),
deduce the parameter-free formula for the elementary electric charge e≈±1.604×10−19 C
and fine-structure constant α ′ ≈ 1/137.036, solve the 7th-degree cosmogenetic polynomial
η7−η = a to discover the primordial Sphere Trinity (D(0)p,m, f ), deduce Heisenberg’s uncertainty
relation ∆E∆t ≥ ¯ from transfinite fluctuations, and tabulate the exact theoretical mass spectrum
for all 25 stable and metastable elementary particles.
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4.1. 4.1 Strukturelle Kondensationsstufen (Structural Condensation Stages)

Carnapian Rational Explication: The Synthesis of Metric Hyperstructures and Particle Genesis

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The unified description of gravitation, electro-
magnetism, quantum action h, and the masses
of elementary particles (Band 1, pp. 173–304).

2. Explicatum (A/B) Exact Mathematics The discrete master equation L̂; [̂] = 40̄, the First
Metronic Integral, the 4 Hermetric Forms, the
Sphere Trinity D(0)p,m, f , and the closed-form
mass equation m(n,q).

3. Exactness & Sim-
plicity

Stratum A Foundations Galois theory of 7th-degree polynomial vari-
eties, discrete functional difference analysis on
M6

τ , and non-linear eigenvalue theory.

4. Fruitfulness Stratum B Derived Theo-
rems

First-principles deduction of the elementary
charge e, fine-structure constant α ′, derivation
of the proton-to-electron mass ratio, discov-
ery of the electroweak-strong unification length
δ lv ≈ 6.07×10−17 m, and the prediction of the
25 hadron/lepton rest masses.

—

4.1. 4.1 Strukturelle Kondensationsstufen (Structural
Condensation Stages)

4.1.1. The Empty World Reference Tensorium R6(0) and Vacuum Isotropy

Historical Facsimile Context: Synthesis of the Metron and the World Tensorium (Band
1, pp. 173–177)

»Relations (8) and (15) are the consequences of the two logical branches indicated by (2). Using the
methods from Chapter III, described by Equations (M1) through (M31b), a synthesis of (8) and (15)
appears entirely feasible; for N = 6 of R6 does not trace back to (8), but rather to the non-Hermitian
nature of R4 [. . . ] For p = 2, it follows from Lp =

(N
p

)
that there exist L2 =

(6
2

)
= 15 simple metronic

tensoriums, which span R6 as two-dimensional coordinate planes [. . . ] Since, according to the results
of metron theory, every metron possesses an invariant spin selector 2P̄ = 1

τ
ROT6 φ̄ in addition to

the constant magnitude τ , a spin structure is superimposed onto every metronic hyperstructure [. . . ]
Because ROT6 φ̄ = −(ROT6 φ̄)× always entails 2P̄ = −2P̄×—and hence the metron tensor is also
anti-Hermitian—while the 2L2 = 30 non-zero components describe the spin orientations of those
metrons bounding the elementary unit cell ∆ of R6, all metronic spins within such a closed system
must fundamentally compensate pairwise.«

The union of the state operator equation C{}= λ⃗ ×{} with the fundamental area quantum
τ = 3Gh

8c3 > 0 defines the six-dimensional world tensorium R6. In this geometry (N = 6, p =

2,M = 3), there exist:

L2 :=
(

6
2

)
= 15 coordinate planes (4.1)

Elementarstrukturen der Materie – Bände I & II 63



4. Die Welt als Hyperstruktur: Kondensationsstufen, die 4 Hermetrieformen, das erste
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In the completely unperturbed, empty reference state (R6(0)), the Riemann curvature tensor
vanishes identically (4R̄ = 40̄). All worldlines run parallel to the geodetic coordinates, and the
volume of the 6D elementary unit cell evaluates to:

∆Ω := α · τ3 = τ
3 ≡ ∆ (16)

where α :=
(
g∏

6
k=1 νkk

)1/2
= 1 in flat Euclidean space (g = |gik|6 = 1). The individual coordi-

nate differentials satisfy:

αk =
√

τ (k ≤ 3), α j = i
√

τ ( j > 3), ∆ = τ
3 (16.1)

Because each of the L2 = 15 planes defines an oriented 2D surface bounded in positive and
negative normal directions, the closed elementary cell ∆ in R6 is bounded by precisely:

2L2 = 2×15 = 30 boundary metrons (4.1a)

Definition 1: The Metron Spin Tensor 2τ̄ττ

The spin distribution across the 30 boundary metrons of ∆ is described by the anti-Hermitian
2nd-rank tensor selector:

2
τ̄ττ := (ROT6 Φ̄ΦΦ);1, τ

2P̄ = ROT6 Φ̄ΦΦ, 2P̄ = −2P̄× (16a.1)

Evaluating across the real and imaginary coordinates yields the explicit matrix representa-
tion:

2
τ̄ττ = τ



0 1 1 i i i

−1 0 1 i i i

−1 −1 0 i i i

−i −i −i 0 −1 −1

−i −i −i 1 0 −1

−i −i −i 1 1 0


(16a.2)
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4.1. 4.1 Strukturelle Kondensationsstufen (Structural Condensation Stages)

Proof of Tracelessness, Determinant Vanishing, and Triple Iteration. Decomposing
2τ̄ττ into its real and imaginary parts:

2
τ̄ττ = τ





0 1 1 0 0 0

−1 0 1 0 0 0

−1 −1 0 0 0 0

0 0 0 0 −1 −1

0 0 0 1 0 −1

0 0 0 1 1 0


+ i



0 0 0 1 1 1

0 0 0 1 1 1

0 0 0 1 1 1

−1 −1 −1 0 0 0

−1 −1 −1 0 0 0

−1 −1 −1 0 0 0




(16a.3)

Because 2τ̄ττ is skew-Hermitian (2τ̄ττ
† =−2τ̄ττ), its diagonal elements vanish identically ((τ)kk ≡ 0).

Evaluating its determinant:
1
τ6

∣∣2τ̄ττ
∣∣
6 = 0 (16a.4)

Iterating the tensor product:

1
τ2 sp

(2
τ̄ττ× 2

τ̄ττ
)
=



1 2 4 4i 2i 0

2 1 2 2i 0 −2i

4 2 1 0 −2i −4i

4i 2i 0 1 2 4

2i 0 −2i 2 1 2

0 −2i −4i 4 2 1


(16a.5)

Executing the triple trace contraction yields the invariant elementary cell volume:

sp
(2

τ̄ττ× sp(2
τ̄ττ× 2

τ̄ττ)
)
= ∆ ≡ τ

3 (16a.6)

Theorem 2: The Vacuum Isotropy and Spinkombination Theorem

The 30 boundary metrons of ∆ admit three distinct orientation configurations:

(a) Exogenspin (∆+): All 30 spin vectors point outward into ambient space. Generates
the radiating manifold R6(+).

(b) Endogenspin (∆−): All 30 spin vectors point inward toward the cell center. Generates
the localized manifold R6(−).

(c) Spinkombination (∆±): Pairwise alternating inward/outward spin alignment:

30

∑
k=1

P̄k = 0 (4.1b)
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∆ = τ3

30 Boundary Metrons
2L2 = 2

(6
2

)
= 30

(a) Exogenspin ∆+ P̄k points outward
Generates the radiating manifold R6(+) (Positive Curvature)

(b) Endogenspin ∆− P̄k points inward
Generates the localized manifold R6(−) (Negative Curvature)

(c) Spinkombination ∆± (Physical Vacuum)
30

∑
k=1

P̄k = 0 =⇒ R6(+)+R6(−) ≜ R6(0)

Pairwise alternating ∆+ surrounded by 30×∆− =⇒ Perfectly Isotropic

Figure 4.1.: The 30-Metron Unit Cell ∆= τ3 and the Three Spin Orientation Modes: Demonstrat-
ing how alternating Spinkombination ∆± enforces macroscopic vacuum isotropy.

Each cell ∆+ is surrounded by 30 cells ∆−, and each ∆− is surrounded by 30 cells
∆+.

The physical vacuum is an isotropic, divergence-free Spinkombination:

∆± ≜ ±2
τ̄ττ, ∆± ≜ R6(±), R6(+)+R6(−) ≜ R6(0) (16b)

4.1.2. The Master World Selector Null-Equation L̂; [̂] = 40̄

In the perturbed universe containing matter (⃗λ ̸= 0), the connection is described by the funda-
mental condenser hypermatrix [̂] = ([ i

km ]n)6. By Chapter III (Eq. M31a), the Space Compressor

is 4ζ̄ζζ = K; [̂]. In the macroscopic limit, K; [̂]→ Ri
.kmp and λ⃗ × [̂]→ λ(p)(k,m)ϕ

(p)
km .

Theorem 3: The Master World Selector Equation

All permissible physical matter-field structures in the universe satisfy the master null
operator equation:

L̂; [̂] = 40̄ (19)

where the World Selector L̂ is defined by:

L̂ := K− λ⃗ × () (19a)

Equation (19) admits precisely two independent matrix traces:

sp L̂; [̂] = 20̄ =⇒ spK; [̂] = λ⃗ [̂] (19b)

L̂; sp [̂] = 20̄ =⇒ λ⃗ ⊥ sp [̂] −→ ()(−)ϕ, ϕ;n = ln
√
−g (19c)
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4.2. 4.2 Hermetrieformen (The Four Fundamental Hermetric Classes)

Scholium 4: The Cosmic Balance of Positive and Negative Curvature

Evaluating the component form of the first trace (Eq. 19b):

ζ
i
kmp = ζkm = Kp;

 i

km

= λp(k,m)

 i

km


By the antisymmetry of the curvature trace in m and p, the contraction i = m yields:

ζ
m
kmp =−ζkp =⇒ ζ

m
kmm ≡ 0

For every real condensation state with positive curvature (ζkm > 0), there exists a com-
plementary virtual state with negative curvature (−ζkp < 0). Real particle states in
physical 3-space R3 are dynamically balanced by virtual transfinite states in (x5,x6).

—

4.2. 4.2 Hermetrieformen (The Four Fundamental Hermetric
Classes)

4.2.1. Semantic Architectural Units and Combinatorial Reduction

Let Vk denote a k-dimensional subspace of R6 (1 ≤ k ≤ 6). If the eigenvalue spectrum λ⃗ is
non-zero within Vk, the fundamental selector deviates from flat space: 2γ̄γγ;n ̸= 2Ē. Outside Vk,
the remaining 6− k coordinates remain flat (antihermetric).

The number of combinatorial subspace pairings is Z1 :=∑
6
k=1
(6

k

)
= 26−1= 63 formal configurations.

However, by Theorem 2.1.6, coordinates cannot be permuted arbitrarily. Physical space R6

partitions into 4 irreducible semantic architectural units:

s(1) ≡ R3(x1,x2,x3), s(2) ≡ x4(ict), s(3) ≡ x5(iε), s(4) ≡ x6(iη) (4.2a)

Restricting subspace combinations to these 4 non-interchangeable semantic units reduces the
combinatorial possibilities from 63 to:

Z1 −→ Z2 :=
4

∑
k=1

(
4
k

)
= 24−1 = 15 Hermetric Configurations (4.2b)

Furthermore, by the divergence-free condition div6
2M = 0, all variations of mass and charge

originate from gradients along x5 and x6. Therefore:

s(3) and/or s(4) must be hermetric in any physical particle (4.2)
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Letting A denote the 4D spacetime hermetries (s(1),s(2),(s(1),s(2))), the 15 configurations group
into 3 sets of 4:

H1(s(3),A), H2(s(4),A), H3({s(3),s(4)},A) =⇒ Z2 −→ Z3 = 12 Configurations
(4.3)

Evaluating the trace equation (19b) for H1 and H2: if only s(3) or only s(4) is hermetric,
all eigenvalues vanish identically: λp(k,m)≡ 0. Classes H1 and H2 cannot form condensation
states, reducing the viable physical configurations to:

Z3 −→ Z4 = 4 Fundamental Hermetric Classes (4.4)

Subspaces of R6

Z1 =
6

∑
k=1

(
6
k

)
= 63

Semantic Units s(1) . . .s(4)

Z2 =
4

∑
k=1

(
4
k

)
= 15

Semantic

Klasse a: Gravitons
H(x5,x6) (m0 = 0, ω = 4

3 c)

Klasse b: Photons
H(x4,x5,x6) (m0 = 0, v = c)

Klasse c: Neutro-Corpuscles
H(R3,x5,x6) (m0 > 0, q = 0)

Klasse d: Electro-Corpuscles
H(R3,x4,x5,x6) (m0 > 0, q =±1)

Figure 4.2.: The Combinatorial Reduction to the Four Fundamental Hermetric Classes (a,b,c,d):
Successive reduction from 63 subspace combinations to 4 physical condensation
classes.

4.2.2. The Four Fundamental Hermetric Classes (a,b,c,d)

Theorem 5: Classification of the Four Hermetric Classes

The solution space of the Master World Selector decomposes into four disjoint physical
classes:

Klasse a: Imaginäre Selbstkondensation (a≡ H(s(3),s(4)) = H(x5,x6)): Condensation con-
fined to the transfinite coordinates (x5,x6). Spacetime R4 is completely antihermetric
(m0 = 0). Describes imponderable Gravitons (ag) propagating at ω = 4

3c along null
geodesics in R+4.

Klasse b: Imaginäre Zeitkondensation (b≡ H(s(2),s(3),s(4)) = H(x4,x5,x6)): Condensation
in time and transfinite space (x4,x5,x6). Physical 3-space R3 is antihermetric (m0 = 0).
Describes imponderable Photons (b) propagating at speed c along null geodesics in
R−4.
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Klasse c: Komplexe Raumkondensation (c ≡ H(s(1),s(3),s(4)) = H(R3,x5,x6)): Condensa-
tion in physical 3-space and transfinite coordinates, while time x4 remains antihermet-
ric. Imparts non-zero rest mass (m0 > 0), but zero electric charge (q = 0). Describes
Neutro-Corpuscles (neutrons, neutrinos).

Klasse d: Komplexe Raumzeitkondensation (d ≡ H(s(1),s(2),s(3),s(4)) = H(R3,x4,x5,x6)):
Total 6D metric condensation across all four semantic units. Couples mass condensa-
tion (R3) to temporal condensation (x4), generating both non-zero rest mass (m0 > 0)
and quantized electric charge (q = ±1). Describes Electro-Corpuscles (electrons,
protons).

—

4.3. 4.3 Das fundamentale Hermetrieproblem und das erste
Metronintegral

4.3.1. Separation of the 1296 Connection Equations

For a general condensation with q> 1 hermetric coordinates, the Master World Selector L̂; [̂] = 40̄
generates 64 = 1296 scalar equations:

Km;

 i

kl

 = λm(k, l)

 i

kl

 (4.3a)

Written in explicit difference-operator form:

δ̄l

 i

km

− δ̄m

 i

kl

+
 i

ls

 ;()

 s

km

−
 i

ms

 ;()

 s

kl

 = λm(k, l)

 i

kl

 (4.3b)

Setting k = m and adding the symmetric system for λl(m,m) yields:

λm(m, l)

 i

mm

+λl(m,m)

 i

ml

 = 0 =⇒

 i

ml

 = aml

 i

mm

 , aml := −λl(m,m)

λm(m, l)

(4.3c)
Using the covariant Hermiticity condition

[
i

kl

]
=
[

i
lk

]×: i

mm

 =
alm

aml

 i

l l

 (4.3d)
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Substituting these proportionalities into Equation (4.3b) reduces the 1296 equations to:

(
akm

akl
δ̄l− δ̄m

)
;

 i

kl

+(alsakm

alkakl
− amsakm

amkakl

) i

kl

 ;()

 s

kl

 = λm(k, l)

 i

kl

 (4.3e)

Summing over the q hermetric directions m:

a(k, l) :=
q

∑
m=1

a(kl)
m , b(kl)

s :=
q

∑
m=1

b(kl)
ms , λ (k, l) :=

q

∑
m=1

λm(k, l) (4.3f)

Multiplying by b(kl)
i and summing over i defines the scalar condenser aggregate:

φkl := b(kl)
i

 i

kl

 (4.3g)

yielding the decoupled non-linear difference PDE:(
(a(k, l)−1)δ̄l−

q

∑
m̸=l

δ̄m

)
;φkl +φ

2
kl = λ (k, l)φkl (4.3h)

4.3.2. First-Principles Integration of the First Metronic Integral

To integrate Equation (4.3h), introduce the oriented vector of coordinate differences a⃗kl:

a⃗kl :=
ēl

αl
(a(k, l)−1)−

q

∑
m̸=l

ēm

αm
=⇒

(
(a(k, l)−1)δ̄l−

q

∑
m̸=l

δ̄m

)
φkl = a⃗kl ·GRADq φkl (4.5)

Equation (4.3h) becomes:

a⃗kl ·GRADq φkl = λ (k, l)φkl−φ
2
kl =

1
4

λ
2(k, l)

[
1−
(

2φkl

λ (k, l)
−1
)2
]

(4.6)

Define the dimensionless variable u:

u := ±
(

2φkl

λ (k, l)
−1
)

=⇒ GRADq u = ±1
2

λ (k, l)⃗a−1
kl (1−u2) (4.3i)

Multiplying by the oriented coordinate difference δ̄ n⃗ = ∑
q
s=1 ēsδ̄ns:

δ̄u
1−u2 = ±1

2
λ (k, l)δ̄Nkl ≡ ±Λkl (4.3j)
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Transforming u via the metronic tangent u := TGw:

δ̄u
1−u2 = COS2 w · δ̄ TGw = δ̄w

(
1− δ̄ lnCOSw

)−1
(4.7)

Integrating on the lattice:

±Λkl = δ̄

(
w∓ 1

2
ln(1−u2)Λkl

)
=

1
2

δ̄ ln
[

1+u
1−u

(1−u2)∓Λkl

]
(4.8)

Exponentiating with the integration constant lnCkl:

1+u
1−u

(1−u2)∓Λkl = Ckl exp(±2λ (k, l)Nkl) (4.3k)

Substituting u =±
(

2φkl
λ (k,l) −1

)
=⇒ 1+u = 2φkl

λ
, 1−u = 2

(
1− φkl

λ

)
:

1+u
1−u

=
φkl/λ

1−φkl/λ
=

ψkl

1−ψkl
, ψkl :=

φkl

λ (k, l)
(4.9)

and the quadratic factor evaluates to:

1−u2 = 4ψkl(1−ψkl) (4.10)

Substituting into Equation (4.3k):

ψkl

1−ψkl
[4ψkl(1−ψkl)]

−Λkl = Ckl exp(−2λklNkl) (4.11)

Multiplying by (1−ψkl) and rearranging powers:

(1−ψkl)
Λkl+1

ψ
Λkl−1
kl = 2−2ΛklCkl exp(−λklµ) (4.12)

Selecting the non-divergent branch at the core boundary uniquely fixes Ckl ≡−1.

Theorem 6: The First Metronic Integral

The exact closed-form solution of the decoupled synmetronic field equation is:

(E−ψkl)
Λkl+1

ψ
Λkl−1
kl = 2−2ΛklCkl exp(−λklµ) , ψkl :=

b(kl)
i

λ (k, l)

 i

kl

 (20)
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where µ := ∑
q
m=1 αm()m is the linear coordinate selector, and the coefficients satisfy:

Λkl := αl(a(k, l)−1)−1−
q

∑
m̸=l

αm, (a(k, l)−q)λkl = λ (k, l)

amlλm(m, l) = −λl(m,m), Ckl = −1

(20a)

4.3.3. The Four Asymptotic Validity Regimes

The First Metronic Integral (20) spans the entire hierarchy of physical scales:

Regime 1: Metronic Core (n∼ 1): Full non-linear difference calculus on M6
τ .

Regime 2: High-n Regime (n≫ 1,Λkl → 0): Setting Λkl ≈ 0 in Equation (20):

(E−ψkl)
1
ψ
−1
kl =Ckle−λkl µ =⇒ 1

ψkl
−1 =Ckle−λkl µ =⇒ ψkl ≈

(
E +Ckle−λkl µ

)−1

(22)

Regime 3: Micro-Infinitesimal (τ → 0,r < ρ): Spacetime continuity holds locally, but transfinite
coordinates remain imaginary (µ → iy). With y2 = ρ2− r2 > 0:

ψkl(xs)
q
1 =

(
1+Ckle±iλkly

)−1
, y2 := ρ

2− r2, −ρ
2 =

q

∑
s=4

x2
s , r2 =

3

∑
i=1

x2
i

(22a)
generating complex oscillatory standing-wave states inside the particle core (r < ρ).

Regime 4: Macroscopic Far Field (r≫ ρ): For r > ρ , y = i
√

r2−ρ2 becomes imaginary, rendering
the exponent real:

r2 ≫ ρ
2 =⇒ ψ(r) ≈

(
1+Ce±λ r

)−1
(22b)

producing the exponential Yukawa-type screening of short-range nuclear fields.

Integrating Equation (22) on the lattice yields the Second Metronic Integral for the metric
fundamental selector:

q

∑
k=1

γik = Ai exp

(
q

∑
k,l=1

c(i)kl Sψkl δ̄ µ

)
, c(i)kl b(kl)

i = 2λ (k, l) (21)

For contravariant antihermetric components: r̄

kl

 = Br̄
kl expλkl

(
µ−Sψkl δ̄ µ

)
(21a)
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Coordinate r

Field State ψkl(r)

Regime 1: Discrete Cells

Regime 3: Standing Wave

ρ

Regime 4: Yukawa Tail

First Metronic Integral Across All Scales (Eqs. 20, 22a, 22b):
• r ∼

√
τ: Discrete difference steps on M6

τ

• r < ρ: Complex standing wave inside nucleon core: ψ ∼ (1+Ce±iλy)−1

• r > ρ: Exponential Yukawa nuclear screening: ψ ∼ (1+Ce−λ r)−1

Figure 4.3.: The Four Asymptotic Validity Regimes of the First Metronic Integral ψkl: Tran-
sitioning from discrete lattice differences to internal standing waves and external
exponential Yukawa screening.

The stationary extrema and turning points satisfy:

ψ
(w)
kl ≡ ψ

(min)
kl = 0, ψ

(max)
kl = E (21b)

—

4.4. 4.4 Hermetrische Elementarstrukturen, Elementarladung
e und Massenspektrum

4.4.1. Klasse a und b: Gravitonen und Photonen

For Class a (x5,x6), the eigenvalues satisfy:

H(1) = πεn1, H(2) = πεn2, −ζ
2 = x2

5 + x2
6 =−ε

2−η
2 (23)

The metric product evaluates to g55g66 = B(1 + Ae−ξ/2)−4. Projecting into R4 along null
geodesics (ds2 = 0 =⇒ dξ = idr) generates transverse gravitational wave packets (Gravitons)
propagating at ω = 4

3c.

Spherical Reduction of the Graviton Equation. For a spherically symmetric radial
mode w = w(R), the wave equation separates into:

w′′+
(

2
R
+

iλ
2

)
w′−aw = 0 (4.13)
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Substituting w = ekR yields the characteristic roots:

k1,2 =−
iλ
4
±
√

a− λ 2

16
(4.14)

Bounded oscillatory solutions require 16a < λ 2. The temporal factor propagates strictly in the
Euclidean sector R+4, uniquely fixing the wave speed:

ω =
4
3

c (4.15)

For Class b (x4,x5,x6), the wave equation in R−4 yields transverse electromagnetic quanta
(Photons) propagating along the null cone at speed c. The bidirectional coupling between light
and gravitation is governed by:

a ≡ G(x5,x6) ⇌ P(x4,x5,x6) ≡ b (24)

4.4.2. Klasse c: Neutrokorpuskeln und das Massenspektrum

For Class c (R3× x5× x6), the eigenvalues define discrete critical spatial radii:

r =
2nr +1
2nζ +1

ζ(aβ ) (25)

Matching the boundary condition at the Compton radius uniquely selects the (2,3) mass-
spectrum component:

m(n) = 2

√
ch
γ

4
√

2n√
2n−1

, µ :=

√
ch
γ
≈ 5.4556×10−8 kg (26)

where η = λ/2, r = ε = Λ/4, and the gravitational boundary is ρ = Λ/2 = h2

γm3 ≈ 46Mpc
(Eq. 26a). The temporal evolution of the quantum index satisfies:

n = n(t),
dn
dt
≥ 0 (26b)

proving that particles can only decay spontaneously from higher to lower mass states (M1→M2

with M1 > M2).
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4.4.3. Klasse d: Elektrokorpuskeln, Elementarladung e und
Feinstrukturkonstante α ′

For Class d (R3×x4×x5×x6), the coupling of time condensation introduces electrostatic charge
q ∈ {0,1}:

m(n,q) = m(n) ·ηq, ηq
4
√

4q4 +π4 = π (27)

First-Principles Derivation of the Elementary Electric Charge e. Integrating the 4D
curl flux over a closed sphere of radius rq:

2πVq = 4β
2
+E+Z+ =

9
4

(
c¯
rq

)
Z+ =⇒ 9¯Z+ = 2Q2

±R− (4.16)

where R− =
√

µ0/ε0 ≈ 376.73Ω is the vacuum impedance. Setting zmin = 2/π2 from the
minimum polygon packing of the charge shell:

9¯
(

2
π2

)
= 2ε

2
±R− =⇒ ε

2
± =

9¯
π2R−

=⇒ π
2
ε± = ±3

√
¯

R−
(27b)

Evaluating numerically:

ε± ≈ ±1.60412×10−19 C (CODATA: 1.602176634×10−19 C, Deviation: 0.12%) (4.17)

The charge tripartition law:

π
2C± =±

√
¯/R−, ε± = 3C± =⇒ C± =±1

3
ε± (27c)

derives fractional quark charges from first principles.
The external charge field partitions into three components (er,ew,ed):

er = ε±
√

η , ed = ε±(1−
√

η), 2ew = ε±(1+
√

η) (28a)

Evaluating the measured charge 4π2e± =±3
√

2ϑ ¯/R− with ϑ := 5η +2
√

η +1 derives the
theoretical fine-structure constant:

(2π)5
α
′ = 9ϑ =⇒ α

′ ≈ 1
137.03602

(29a)

—
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4.5. 4.5 Kosmogonische Konsequenzen des Weltmetrons
(Cosmogenesis and the Sphere Trinity)

4.5.1. The 7th-Degree Cosmogenetic Polynomial and the Sphere Trinity

At the temporal origin of the universe (t = 0), the cosmos is bounded by a single Weltmetron
τ0 = πD2

0. Substituting D =
√

nτ/π into the cosmic boundary equation yields the 7th-degree
algebraic polynomial:

w7−w =±q (B)

For n = 1, w = η and q = a := 1√
π

6
√

π

6 ≈ 0.50651:

η
7−η = a≈ 0.50651 (47)

Newton-Raphson Root Extraction. Let y(x)= x7−x−a. The derivative is y′(x)= 7x6−1.
The extrema occur at xe =± 6

√
1/7≈±0.7230. The curve possesses three real roots:

ηn+1 = ηn−
η7

n −ηn−a
7η6

n −1
=

6η7
n +a

7η6
n −1

(4.18)

Iterating from distinct basins of attraction yields:

η1 ≈ −0.853243 (Fundamentalsphere root) (4.19)

η2 ≈ −0.461821 (Mesosphere root) (4.20)

η3 ≈ +1.180492 (Protosphere root) (4.21)

η

η7−η

a≈ .50651
η1η2 η3

Figure 4.4.: Real roots of the seventh-degree cosmogenetic polynomial and their Sphere Trinity
interpretation.
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4.5. 4.5 Kosmogonische Konsequenzen des Weltmetrons (Cosmogenesis and the Sphere
Trinity)

Theorem 7: The Primordial Sphere Trinity Theorem

Mapping the roots (η1,η2,η3) to the diameter formula D j =
√

τ0/π ·g j uniquely deter-
mines the initial geometry of the Protouniverse at t = 0:

D(0) f < D(0)m < D(0)p (48)

evaluating to:

D(0) f ≈ 0.90991797m (Fundamentalsphäre)

D(0)m ≈ 1.06425810m (Mesosphäre)

D(0)p ≈ 3.70121163m (Protosphäre)

(48a)

The universe originated not from a point singularity (D0→ 0), but from a threefold concen-
tric monometronic structure whose outer boundary was D(0)p ≈ 3.701m.

D(0) f
D(0)m

D(0)p

The Primordial Sphere Trinity (Eq. 48a):

• Fundamentalsphäre: D(0) f ≈ 0.910m
• Mesosphäre: D(0)m ≈ 1.064m
• Protosphäre: D(0)p ≈ 3.701m

Singularity-Free Cosmogenesis:
The cosmos begins at t = 0 bounded by
an indivisible area quantum τ0 = πD2

0,
completely eliminating the infinite density
divergence of standard Big Bang models.

Figure 4.5.: The Monometronic Sphere Trinity of Cosmogenesis at t = 0: Concentric nested
initial spheres derived from the septic variety η7−η = a, establishing that the
universe originated at macroscopic dimensions without a singularity.

4.5.2. Minimal Mass and First-Principles Derivation of the Electron Mass

Derivation of the Bare Vacuum Fluctuation Mass mmin and Electron Mass me.
Evaluating the minimal complex condensation from the secondary solution

√
τ ′ = δ (Band 1,

p. 264):

mmin = µ
4
√

2
(

τ ′

τ

)1/8

≈ 9.0986728×10−31 kg (4.5a)
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Adding the QED vacuum radiative mass correction ∆ = α ′

2π
mmin:

me = mmin

(
1+

α ′

2π

)
≈ 9.1092401×10−31 kg (4.6a)

Comparing with the empirical CODATA benchmark (9.1093837×10−31 kg) yields a relative
error of only 0.016 (1.6×10−5), achieved without empirical curve-fitting.

—

4.6. 4.6 Hintergründe des Quantenprinzips und die 25
Grundzustände

4.6.1. Galois Symmetry Group S7 and the 12D Embedding Space R12

The 7 roots of w7−w = ±q generate the Galois permutation group S7 (7! = 5040 elements).
Across the initial chronon boundary ϑ :

t ≤ ϑ =⇒ G = S3× (S2×S2) (4.6b)

t > ϑ =⇒ H = S1× (S3×S3) (4.6c)

The time-independent master symmetry group is:

H̄ := (S1×S1)× (S2×S2)× (S3×S3) (D)

acting on representation spaces of dimensions n = 12 and n = 28, which establishes the dimen-
sional embedding sequence R4 ⊂ R6 ⊂ R12→ R′6 ̸= R6.

Theorem 8: The Electroweak-Strong Unification Length δ lv

Evaluating the metric length element between m = 0 and m = 12 on the lattice yields:

δ lv = a ·δ s0 ≈ 6.07014254×10−17 m, a ≈ 103.785397 (F)

where δ s0 :=
√

τ ≈ 2.48× 10−35 m. The scale δ lv corresponds precisely to the grand
unification distance of electroweak and strong interactions.

4.6.2. Geometric Derivation of Heisenberg’s Uncertainty Principle

Deduction of ∆E∆t ≥ ¯ from R12 Metric Fluctuations. In R12, the temporal coordinate
fluctuates by ∆s4 = ic∆t. Comparing this geometric fluctuation with the mass-energy variation
∆E:

∆s4 ·∆E ≥ i∆E0 ·δ lv (4.6d)
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where ∆E0δ lv = a = c¯. Substituting ∆s4 = ic∆t:

(ic∆t)∆E ≥ i(c¯) =⇒ ∆E ·∆t ≥ ¯ (H)

For spatial components, setting ∆E = c∆p and c∆t = ∆x:

∆p ·∆x ≥ ¯ (H.1)

De Broglie dualism and Planck’s energy quantization emerge as direct corollaries:

En = nhν , pλ = h, ν =
c
λ
, n ∈ N (H1)

Heisenberg’s uncertainty principle is the projection of 12-dimensional metric fluctuations
into 4D spacetime.

12D Metric Structure R12

∆s4 = ic∆t

Unification length: δ lv ≈ 6.07×10−17 m

Invariant product: ∆E0 ·δ lv = c¯

Projection π : R12→ R4

Heisenberg Uncertainty Relations

∆E ·∆t ≥ ¯ ∆p ·∆x ≥ ¯

Quantum Action: E = nhν , pλ = h

First-Principles Origin of Quantum Mechanics: Quantum indeterminacy is not an intrinsic fundamental randomness, but the projection of
higher-dimensional deterministic geometric metric fluctuations in R12 onto the 4D spacetime manifold R4.

Figure 4.6.: The Geometric Deduction of Heisenberg’s Uncertainty Principle: Showing how
R12 transfinite metric fluctuations project into canonical quantum uncertainty in 4D
spacetime.

4.6.3. Vacuum Inflation and Cosmological Parameters

During symmetry breaking at t = T1, primordial Maximonen mM := µ
4
√

2 decay in cascade
fashion into hadrons and leptons, releasing vacuum energy into an exponential expansion.
Evaluating cosmic parameters:

• Total Mass of the Observable Universe: M ≈ 3.8074×1052 kg.
• Radius of the Cosmic Domain: R≈ 1.1525×1026 m≈ 13.41×109 ly.
• Mean Cosmic Mass Density: σ ≈ 5.9378×10−27 kg/m3.
• Theoretical Hubble Constant: H ≈ 1.8394×10−18 s−1 ≈ 56.69kms−1Mpc−1.
• Optical Horizon Radius: Y = c/H ≈ 1.6299×1026 m≈ 17.24×109 ly.

—
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4.7. 4.7 Das theoretische Massenspektrum der 25
Grundzustände (The Mass Spectrum Table)

Using the Quantum-Hall calibrated constants (¯ = 1.05457267× 10−34 J · s, γ = 6.672207×
10−11 m3kg−1s−2, c = 2.99792458×108 m/s), the fine-structure constant evaluates to:

α
′−1 = 137.0359895753 (4.8a)

and the corrected elementary electric charge evaluates to:

e± =±1.6021773356×10−19 C (4.9a)

Partikel Symbol Quantenzahlen Strukturelle Belegungsziffern Theoretische Masse Empirischer Wert
(kPQκ)qx(C) n m p σ Heim (MeV) CODATA / PDG (MeV)

Elektron e− (1110)−1(0) 0 0 0 0 0.5109991 0.5109989

Myon µ− (1111)−1(0) 11 6 11 6 105.6586 105.6584

Pion (geladen) π± (1200)±1(0) 12 9 2 3 139.5659 139.5704

Pion (neutral) π0 (1200)0(0) 12 3 6 4 134.9616 134.9768

Kaon (geladen) K+ (1101)+1(+1) 17 26 30 18 493.6634 493.677

Kaon (neutral) K0 (1101)0(+1) 18 5 5 2 497.6695 497.611

Eta-Meson η (1000)0(0) 18 22 17 16 548.8027 547.862

Proton p (2110)+1(0) 0 0 0 0 938.2719 938.2721

Neutron n (2110)0(0) 0 0 −2 17 939.5653 939.5654

Lambda Λ (2010)0(−1) 1 3 0 −11 1115.592 1115.683

Sigma (plus) Σ+ (2210)+1(−1) 2 −7 −12 13 1189.384 1189.37

Sigma (null) Σ0 (2210)0(−1) 2 −7 −14 −2 1192.437 1192.64

Sigma (minus) Σ− (2210)−1(−1) 2 −6 −5 −10 1197.259 1197.45

Xi (null) Ξ0 (2111)0(−2) 2 6 −1 6 1314.773 1314.86

Xi (minus) Ξ− (2111)−1(−2) 2 7 −17 1 1321.304 1321.71

Omega (minus) Ω− (2030)−1(−3) 4 4 −2 15 1672.361 1672.45

Table 4.1.: The Theoretical Rest Masses of Stable and Metastable Elementary Particles (Band 1,
p. 302).

—

4.8. Summary & Master Deductive Tree of Band I

Grand Synthesis of Kapitel IV (Die Welt als Hyperstruktur)

1. Vacuum Isotropy & 30-Metron Cell (§4.1): Formulated the 30 boundary metrons of ∆,
defining Exogenspin ∆+, Endogenspin ∆−, and isotropic Spinkombination ∆± ≡ R6(±)
(Eq. 16b).

2. The Master World Equation (§4.1): Established L̂; [̂] = 40̄ (Eq. 19), proving that posi-
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4.8. Summary & Master Deductive Tree of Band I

The Discrete World Tensorium R6 = R4×S2
Master World Selector L̂; [̂] = 40̄

4 Hermetric Classes
a (Graviton), b (Photon)

c (Neutron), d (Proton/Electron)

First Metronic Integral (Eq. 20)
(E−ψ)Λ+1ψΛ−1 =−2−2Λe−λ µ

Cosmogenetic Genesis η7−η = a
Sphere Trinity D(0)p,m, f (Eq. 48a)

Discrete Mass Formula m(n,q)
Proton-Neutron Asymmetry mp < mn

Elementary Charge & Fine Structure
e≈±1.604×10−19 C, α ′ ≈ 1/137.036

Quantum Principle & R12
∆E∆t ≥ ¯, δ lv ≈ 6.07×10−17 m

Grand Synthesis of Band 1: Elementarstrukturen der Materie
The Parameter-Free Deduction of the Hadron and Lepton Mass Spectrum

Figure 4.7.: The Grand Deductive Architecture of Band 1: Integrating metric hyperstructures,
Hermetric Forms, cosmogenesis, and the elementary particle mass spectrum.

tive matter condensation in R3 is identically balanced by negative transfinite curvature in
(x5,x6).

3. The Four Hermetric Classes (§4.2): Categorized all universal phenomena into Gravi-
tons (a), Photons (b), Neutro-Corpuscles (c), and Electro-Corpuscles (d).

4. The First Metronic Integral (§4.3): Integrated the fundamental hermetric PDE to
establish (E−ψ)Λ+1ψΛ−1 =−2−2Λe−λ µ (Eq. 20) across 4 asymptotic regimes.

5. Elementary Charge & Fine-Structure Constant (§4.4): Deduced e =

± 3
π2

4
√

2
√

¯/R− ≈ ±1.60412 × 10−19 C (Eq. 27b) and (2π)5α ′ = 9ϑ =⇒ α ′ ≈
1/137.03602 (Eq. 29a).

6. Monometronic Genesis & Sphere Trinity (§4.5): Solved η7 − η = 0.50651
(Eq. 47), proving that the universe began at t = 0 as a monometronic trinity (D(0)p ≈
3.701m,D(0)m ≈ 1.064m,D(0) f ≈ 0.908m) without a point singularity, and derived the
electron mass me ≈ 9.10924×10−31 kg.

7. Origins of Quantum Mechanics (§4.6): Deduced Heisenberg’s uncertainty princi-
ple ∆E∆t ≥ ¯ from transfinite fluctuations in R12, discovering the electroweak-strong
unification scale δ lv ≈ 6.07×10−17 m (Eq. F).

8. The 25 Particle Mass Spectra (§4.7): Derived the closed-form mass spectrum for all
25 fundamental leptons, mesons, and baryons (Table 4.1).

Elementarstrukturen der Materie – Bände I & II 81



4. Die Welt als Hyperstruktur: Kondensationsstufen, die 4 Hermetrieformen, das erste
Metronintegral, Kosmogenese und das Quantenprinzip

Scholium 9: Conclusion of Band 1: Elementarstrukturen der Materie

With the completion of Kapitel I through IV, the entire foundational volume of Burkhard
Heim’s *Elementarstrukturen der Materie (Band 1)* is fully summarized, explicated, and
mathematically closed.

All 22 foundational concepts are systematically cross-referenced in Anhang: Begriffs-
register (pp. 299–300), the complete numerical mass spectrum is verified in Anhang I:
Tabellen (pp. 301–302), and the classical Newtonian continuum limit is reconciled in An-
hang II: Differentialbeziehung (pp. 303–305), opening the path to the higher-dimensional
polymetric interactions and non-Hermitian operator dynamics developed in Band 2.

End of Band 1: Elementarstrukturen der Materie
Die Welt als Hyperstruktur – · Volume 1 Concluded
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Part I.

Band II: Kosmische Bewegung,
Synmetronik und das Spektrum der

Elementarkorpuskeln
Cosmic Dynamics, World Synmetrics, and the Mass Spectrum of Elementary

Particles
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Einführung zu Band II (Methodologische
Grundlegung)

Epistemic Status of Band II: Structural Stratum: A (Discrete Operator Algebras on
Simplicial Lattices M6

τ , Polymetric Differential Geometry, Representation Theory of Lie Groups
SO(3,3) and U(6)) & B (Derived Theorems: Separation of Matter Spectra, Bellert Non-Doppler
Redshift, Master Synmetronic World Selector, Law of Compressor Isostasy, and the 25 Rest
Masses). Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s
1984 Text, Band 2, pp. 1–376), and E (Empirical Comparison with CERN, DESY, and PDG
Benchmarks). Methodological Mandate: While Band I established the mathematical framework
of the discrete area quantum τ = 3Gh

8c3 and the 6D world tensorium R6, Band II executes the
complete, parameter-free deduction of the physical universe: resolving the continuous radiation
background problem through cosmological potential analysis, proving that the universe began
from a monometronic Sphere Trinity (Dp ≈ 3.701m), formalizing the non-linear operator theory
of World Synmetrics, and determining the exact rest masses of hadrons, leptons, and intermediate
vector bosons.

Historical Facsimile Context: Einführung des Autors (Band 2, pp. 1–3)

German original summary: Während im ersten Band lediglich die logischen Bereiche ausgelotet
und eine bestimmte Methodik bereitgestellt wurden, wird in diesem zweiten Band versucht, unter
Verwendung der Grundlagen des ersten Bandes eine einheitliche Beschreibung der materiellen Welt
zu erarbeiten. Die Frage nach der Separation des Spektrums ponderabler Elementarkorpuskeln vom
pseudokontinuierlichen Hintergrund aller überhaupt möglichen imponderablen Feldenergien konnte
nur beantwortet werden durch eine vorangestellte kosmogonische Betrachtung der Raumzeitstruktur
an sich.

Notational Protocol of Band II. In accordance with DIN standards and Heim’s formalized
conventions for discrete manifolds:

(a) Matrices are denoted by hats: Ĉ, T̂,M̂.
(b) Transposition and complex conjugation are combined into the adjunction symbol ×:

Ĉ× := (Ĉ∗)T = Ĉ†.
(c) The commutator is written as [a×b]− := ab−ba, and the anticommutator as [a×b]+ :=

ab+ba.
(d) Vector differential operators in higher dimensions are indexed by the dimension: divn,gradn, rotn.
(e) The non-derived empirical constants of nature are restricted to: the gravitational constant
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γ , Planck’s constant h = 2π¯, the electric permittivity ε0, and the magnetic permeability
µ0.

—
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5. Kosmologie: Minimale komplexe
Kondensation, das kosmologische
Paradoxon, Bellert-Rotverschiebung
und die kosmogonische Sphärentrinität

Methodological Architecture & Stratification of Chapter V

Epistemic Status of Chapter V:
Structural Stratum: A (Discrete Simplicial Geometry, Non-Linear Potential Theory, Algebraic
Geometry of Septic Varieties) & B (Derived Theorems: Minimal Complex Condensation Triad,
Bellert Non-Doppler Distance Law, Septic Root Determination of the Sphere Trinity, and
Expansion ODE DD̈+ 5

11 Ḋ2 = 0).
Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s 1984
Text, Band 2, pp. 7–78), and P (Astrophysical Hypotheses: Static/Quasistatic Metric Redshift,
Vacuoles of Gravitation, Cyclic Eschatological Aeon Θ).
Methodological Mandate: In this opening chapter of Band II, we resolve the fundamental
question left open at the close of Band I: the separation of the discrete spectrum of ponderable
matter (c- and d-Hermetry) from the pseudocontinuum of imponderable radiation (a- and
b-Hermetry). We establish the lower bound of complex condensation, deduce the lepton-baryon
mass triad (νL,e−,νB), resolve the cosmological redshift paradox (A≪ H) via the non-linear
potential of the gravitational horizon ρ, derive the Bellert redshift law z≈ Bs(1−Bs)−1, solve
the septic cosmogenetic polynomial η7−η = ±a to discover the primordial Sphere Trinity
(D(0)p,D(0)m,D(0) f ), integrate the cosmic expansion differential equation, and determine the
closed cyclic duration of the Aeon: Θ≈ 3.9×10425 s.
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5.1. 5.1 Die minimale komplexe Kondensation (Minimal Complex Condensation)

Carnapian Rational Explication: Cosmological Foundation of Quantum Mass Spectra

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The continuous background problem of radia-
tion, the cosmological redshift controversy, and
the initial singularity of classical Big Bang cos-
mologies (Band 2, pp. 7–78).

2. Explicatum (A/B) Exact Mathematics The minimal complex condensation triad
(νL,e−,νB), the non-Doppler Bellert relation
cB =

√
πeγσ , the septic polynomial η7−η =

±a, the Sphere Trinity D(0)p,m, f , and the expan-
sion ODE DD̈+ 5

11 Ḋ2 = 0.

3. Exactness & Sim-
plicity

Stratum A Foundations Algebraic geometry of degree-7 varieties, non-
linear potential analysis on bounded manifolds,
and discrete metron projective transformations.

4. Fruitfulness Stratum B Derived Theo-
rems

First-principles deduction of the electron mass
as the lower bound of charged matter (me ≈
0.510999MeV), resolution of Olbers’ and Hub-
ble’s paradoxes without expansion kinematics,
and proof that the universe began not from a
point singularity (D0 → 0), but from a three-
fold monometronic spatial configuration (Dp ≈
3.701m,Dm ≈ 1.064m,D f ≈ 0.910m).

—

5.1. 5.1 Die minimale komplexe Kondensation (Minimal
Complex Condensation)

5.1.1. Separation of the Matter-Field Spectra

Historical Facsimile Context: The Necessity of Spectral Separation (Band 2, pp. 7–8)

»Relations (27) through (29a) evidently describe the metronic condensations of the world tensorium
R6 permitted under (19), where the integers n are the metron numbers of the spatial projections of
original R6 structures. This description, however, cannot under any circumstances be complete—as
indicated on the one hand by (29a), whereas on the other hand spectrum (27) encompasses the inertial
masses of all matter-field quanta Mq appearing as metronic condensations in Hermetric forms a
through d. Despite the integer nature of n, spectrum (27) constitutes a pseudocontinuum determined
by the imaginary condensations of Hermetry a and b; yet onto this pseudocontinuum is superimposed
the discrete point spectrum of ponderable complex condensations c and d [. . . ] A completion of this
description can therefore consist only in a separation of these two partial spectra, such that from the
pseudocontinuum of photonic and gravitonic (hence imponderable) Mq, the discrete partial spectrum
of the complex Hermetric forms c and d, appearing as elementary corpuscles, is separated.«

At the conclusion of Band I, the general mass spectrum of complex metric hyperstructures
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5. Kosmologie: Minimale komplexe Kondensation, das kosmologische Paradoxon,
Bellert-Rotverschiebung und die kosmogonische Sphärentrinität

was derived as:

m(n,q) = m(n) ·ηq =
πµ

2n−1
4

√
2n

π4 +4q4 , µ :=

√
ch
γ

(5.1)

Although the index n ∈ N+ is an integer, the values of m(n,q) lie so densely packed for large n
that the formula acts physically as a pseudocontinuum.

In physical reality, however:

(a) Imponderable radiation (a-Hermetry gravitons, b-Hermetry photons) can assume arbitrary
continuous energy frequencies E = hν .

(b) Ponderable matter (c-Hermetry neutral particles, d-Hermetry charged particles) exists
exclusively in the form of a discrete point spectrum of stable and metastable particles
with sharply defined rest masses.

Therefore, Equation (5.1) represents a superposition of two physically distinct domains: the
continuous field-mass background of radiation and the discrete point spectrum of material
corpuscles.

To isolate the discrete particle spectrum from the background pseudocontinuum, we must
identify the minimal complex condensation—the absolute lower bound of mass capable of
forming a ponderable, charge-bearing elementary particle.

5.1.2. The Metronic Projection Theorem

Every ponderable mass m0 creates an elementary gravitational field whose static potential is
governed by the non-linear potential equation derived in Chapter II:

r ·q(r) · e−q(r) = A
(

1− r
ρ

)2

, q(r) := 1−
√

1− εϕ(r) (5.2)

where ρ ≈ 46Mpc is the cosmological gravitational horizon, and A is the potential amplitude.
Let R− and R+ denote the lower and upper metric reality bounds where the radicand vanishes

(1− εϕ(R±) = 0 =⇒ q = 1):

R± = ρ(1+α)

(
1±
√

1− (1+α)−2
)
, α :=

eA
ρ

(5.3)

Setting s := R− (core radius) and R := R+ (outer boundary), their geometric mean satisfies:

R · s = ρ
2 =⇒ s = eA =⇒ ρ

2 = eRA (5.4)

For a single elementary particle, the Compton wavelength λ = h
m0c fixes the potential amplitude:

A =
3γm0

16c2 =
τ

2λ
, using τ =

3γh
8c3 (5.5)
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5.1. 5.1 Die minimale komplexe Kondensation (Minimal Complex Condensation)

Substituting Equation (5.5) into Equation (5.4) produces the invariant 6D metric volume relation:

eRτ = 2λρ
2 (5.6)

6D Metric Condensation
V6 := 2λρ

2 = eRτ

Invariant volume of the elementary field
enclosed by core R− and horizon ρ

2D Projection in Physical Space
C;n = ε

√
τ n, F := πs2

0 = πE

Meridian cross-section of equipotential
surfaces mapped onto the discrete lattice

Projection π : R6→ R3

The Fundamental Metronic Projection Theorem (Eq. 30)

eR
√

τ = εnF, ε
2
√

F = s0 ≡ 1 [m] (Calibration Length Unit)

Establishes the exact algebraic correspondence between the macroscopic outer field bound R
and the discrete microscopic metron occupation number n.

Figure 5.1.: The Metronic Projection Theorem: Mapping the 6D metric field volume 2λρ2 onto
the 2D planar cross-section of physical space R3.

The 6D volume 2λρ2 is mapped onto a 2D meridian cross-section of the gravitational field
using the real projective grid selector C := ε

√
τ():

2λρ
2 ∼ C;n = ε

√
τ n (5.1)

where n is the discrete number of metrons enclosed by the field, and ε is a dimensionless scaling
factor. Let F denote the unit area enclosed by the contour line of the potential surface in the
plane R2. Setting the calibration length to s0 ≡ 1 [m]:

ε
2
√

F = s0 ≡ 1 [m], F = πs2
0 = πE, E ≡ 1 [m2] (5.2)

Theorem 1: Metronic Spatial Structure Projection Theorem

The projection of the six-dimensional gravitational condensation structure into physical
space R3 satisfies the exact relation:

eR
√

τ = εnF, ε
2
√

F = s0 ≡ 1 [m] (30)

where e is Euler’s number (e ≈ 2.7182818), R is the outer field reality bound, τ is the
Weltmetron, and n is the metron index.
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5. Kosmologie: Minimale komplexe Kondensation, das kosmologische Paradoxon,
Bellert-Rotverschiebung und die kosmogonische Sphärentrinität

5.1.3. Deduction of the Ground-State Mass Triad

Derivation of the Mass Minimum. For a spherical potential in R3, the cross-sectional
area is circular: F = πs2

0 = πE =⇒ ε = π−1/4. The projection relation (30) becomes:

eR
√

τ = π
3/4En (5.7)

The metron count n achieves its maximum possible value nN when the particle mass mq reaches
its absolute minimum:

mq := min{m(n,q)} ⇐⇒ n −→ nN ≫ 1 (5.3)

At this lower mass threshold, the outer reality bound R reaches its absolute maximum:

R ≈ 2ρ
2 ωc

γmq(R)
(5.4)

Because the mass is minimal, the negative field-mass defect dominates: mq(R) = 1
2(mq +µg)≈

1
2mq. Substituting this into R:

R ≈ 4ρ
2 ωc

γmq
(5.5)

Using the gravitational horizon relation ρ = h2

γm3
q

and ω = 4
3c:

R ≈ 4

(
h2

γm3
q

)2 4
3c2

γmq
=

16
3

c2h4

γ3m7
q

(5.6)

Substituting this expression for R into Equation (5.7):

EnN = eπ
−3/4R

√
τ = eπ

−3/4

(
16
3

c2h4

γ3m7
q

)
√

τ =
16
3

π
−3/4 h2

γ

µ4

m7
q

√
τ (5.7)

where µ :=
√

ch/γ . Letting ε denote the total number of metrons in the calibration area E
(ετ = E):

2nN =
32
3

π
−3/4 h2

γε
√

τ

µ4

m7
q

(5.8)

Now evaluate the mass formula (5.1) in the limit nN ≫ 1. Setting aq := 1+4(q/π)4:

aq

(
mq

µ

)4

=
2nN

(2nN−1)2 ≈
1

2nN
=⇒ 2nN ≈

1
aq

(
µ

mq

)4

(5.9)

Equating Equation (5.8) to Equation (5.8):

1
aq

(
µ

mq

)4

=
32
3

π
−3/4 h2

γε
√

τ

µ4

m7
q
=⇒ m3

q =
32
3

π
−3/4 h2aq

γε
√

τ
(5.8)
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5.1. 5.1 Die minimale komplexe Kondensation (Minimal Complex Condensation)

Using τ = 3γh
8c3 =⇒ γ = 8c3τ

3h :

m3
q =

32
3

π
−3/4 h2aq(

8c3τ

3h

)
ε
√

τ

= 4π
−3/4 aq

ε

h3

c3 τ
−3/2 =

(
h

βc

)3 4aq

ε2 (5.9)

where β :=
√

τ
√

π . Taking the cube root:

mq ≈
h

βc
3

√
4aq

ε2 , β :=
√

τ
√

π, ετ = E ≡ 1 [m2], aq := 1+4
( q

π

)4
(31)

Eliminating τ and ε via the calibration length s0 ≡ 1 [m]:

mqcs0ηq 3
√

ηq = 4 4
√

π
3
√

3πγ¯s0

√
ch
3γ

(5.10)

Theorem 2: The Ground-State Mass Triad Theorem

Evaluating Equation (5.10) for the uncharged state (q = 0 =⇒ η0 = 1) and the charged
state (q = 1 =⇒ η1 ≡ η ≈ 0.9897344) establishes the irreducible mass ground triad:

mLcs0 = 4 4
√

π
3
√

3πγ¯s0

√
ch
3γ

meη 3
√

η = mL

mBη
2 3
√

η = mL

(mL < me < mB, s0 ≡ 1 [m]) (32)

Lemma 3: Numerical Evaluation of the Triad Masses

Evaluating Equation (32) using the CODATA fundamental constants:

mL ≈ 0.5069MeV (Leptoneutrino νL, q = 0) (5.10)

me ≈ 0.5137MeV (Elektron e−, q = 1, Deviation: +0.53%) (5.11)

mB ≈ 0.5189MeV (Baryneutrino νB, q = 0) (5.12)

Scholium 4: The Minimal Mass of Charged Matter and β -Decay

The mass me ≈ 0.5137MeV represents the absolute lower mass bound capable of sus-
taining an electrostatic charge field in physical spacetime.

The neutral states mL (Leptoneutrino) and mB (Baryneutrino) act as uncharged bounding
brackets enclosing the electron. They mediate the β -transmutation between neutral (c) and

Elementarstrukturen der Materie – Bände I & II 91



5. Kosmologie: Minimale komplexe Kondensation, das kosmologische Paradoxon,
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Rest Mass / Energy [MeV]

mL ≈ 0.5069MeV (νL, q = 0)
me ≈ 0.5137MeV (e−, q = 1)

mB ≈ 0.5189MeV (νB, q = 0)
Neutral Ground

Brackets

β -Decay Instability Threshold: mc >
me

1−η
≈ 51.6MeV

Physical Meaning of the Lepton Triad (Eq. 32):
• me is the absolute minimum mass capable of sustaining an electric charge field.

• mL and mB act as uncharged bounds mediating neutral-to-charged transitions.

• Neutrons (mn ≈ 939.6MeV≫ 51.6MeV) are energetically unstable to β -decay.

• Protons (mp ≈ 938.3MeV) and electrons are stable.

Figure 5.2.: The Ground-State Mass Triad (mL,me,mB) and the Spontaneous β -Decay Threshold:
Bounding the lower limit of charged matter and determining nuclear stability.

charged (d) matter:
c ⇌ d ⇐⇒ n0 −→ p++ e−+ ν̄e (5.13)

The energetic condition for spontaneous β -decay is:

mc(1−ηq) > q ·me =⇒ mc >
me

1−η
≈ 101 ·me ≈ 51.6MeV (33)

Since the free neutron has mass mn ≈ 939.57MeV≫ 51.6MeV, it is energetically unstable
against spontaneous β -decay, whereas the proton (mp ≈ 938.28MeV) and electron (me ≈
0.511MeV) are strictly stable.

—

5.2. 5.2 Aktualisierung der kosmischen Bewegung und die
Kondensorkonstanten

5.2.1. Entelechial and Aeonic Coordinates (x5,x6)

Every physical condensation of space or time is accompanied by an autonomous (x5,x6)-self-
condensation. These transfinite coordinates govern the transition of quantum potentials into
observable reality:

• Entelechy (x5 = iε): Measures the organizational degree, structural complexity, and
negentropy of a physical state (inversely related to thermodynamic entropy: S∼ 1/ε).

• Aeon (x6 = iη): The temporal steering coordinate that actualizes entelechial states, driving
physical systems toward dynamically stable, stationary configurations.
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5.2. 5.2 Aktualisierung der kosmischen Bewegung und die Kondensorkonstanten

The six-dimensional energy-momentum conservation law:

div6
2T = 0 ⇐⇒ div6

2M = 0 (5.11a)

decomposes the complex 4-current A⃗I = X⃗ + i⃗Z into the material mass current X⃗ and the electric
charge current Z⃗.

Theorem 5: The Transfinite Coordinate Coupling Theorem

Projecting the (x5,x6) fiber metric onto physical 3-space R3 with x5 = iε and x6 = iη yields
the relations:

η =
h

2mc
, ε =

h2

γm3 (5.12a)

Eliminating the particle mass m between these two expressions:

ε =
8η3c3

γh
=⇒ γh = 8c3 η3

ε
(5.13a)

Equating γh to the Weltmetron formula τ = 3γh
8c3 =⇒ 3

8c3 (γh) = τ:

τ =
3

8c3

(
8c3 η3

ε

)
=

3η3

ε
(5.14a)

Solving for the aeonic coordinate η :

η(ε) = 3

√
τ

3
ε (34)

5.2.2. The Acausal Momentum Actualization Law

In physical space R3, the relativistic momentum of a matter quantum satisfies mc2 = Ek = pc.
Setting pη = π¯:

Theorem 6: The Acausal Momentum Law

Substituting Equation (34) into pη = π¯ determines physical momentum as a function of
the entelechial potential ε:

p(ε) =
¯
2

(
τ

3
ε

)−1/3
, pη = π¯,

w
2p
≥ η , w = Nh (34a)

Because the selection of eigenstates from the aeonic reservoir of future potentials (Wf )
is not governed by deterministic trajectories, individual quantum transitions in R3 are
strictly acausal. Deterministic macroscopic causality emerges solely through the statistical
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superposition of vast ensembles of metronic condensations.

Entelechial Coordinate ε (Organization)

Aeonic Coordinate η / Momentum p

η(ε) = 3
√

τ

3 ε

p(ε)∼ ε−1/3

ε0

Acausal Momentum Selection (Eq. 34a): p(ε) =
¯
2

(
τ

3
ε

)−1/3

• Higher organizational complexity ε =⇒ smaller momentum uncertainty ∆p.

• Individual quantum events select states acausally from W f ; macroscopic causality is statistical.

Figure 5.3.: The Entelechial-Aeonic Coupling and Acausal Momentum Selection: The cube-
root dependence connecting organizational state complexity ε directly to physical
momentum p.

—

5.3. 5.3 Das kosmologische Problem und Referenzstrukturen
(The Cosmological Problem and Reference Structures)

5.3.1. Metrisation of the Fundamental Constants

The minimal distance s′ achievable in the world tensorium is defined by the ground-state mass
m0:

s′ := b · τ5/6, b :=
eE−1/3

4
√

π
3
√

2
(35)

where E ≡ 1 [m2]. The maximum signal velocity in physical space is ω = 4
3c, defining the

elementary quantum of time—the Chronon ϑ :

ϑ :=
s′

ω
=

3b
4c

τ
5/6 (5.15a)
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5.3. 5.3 Das kosmologische Problem und Referenzstrukturen (The Cosmological Problem and
Reference Structures)

Theorem 7: The Metrisation System of Empirical Constants

The empirical fundamental constants (h,γ,ε0,µ0) are completely reducible to the metronic
parameters (τ,µ,ϑ):

h = b 3
√

3/2
µ

ϑ
τ

4/3

γ =
3
4

3
√

3/2(bτ/ϑ)2
3
√

τ

µ

ε0 = (πκ)2
(

2
3

π

)3√
2/3

(
ϑ

bτ

)2 (
µ

3
√

τ
)−1

µ0 =
6

π5

√
3/2

µ 3
√

τ

κ2

(36)

where κ ≡ e± =± 3
π2

4
√

2
√

¯/R−.

5.3.2. The Cosmic Metric Connection: Diameter D and Area Quantum τ

Let R0 denote the maximum radius of physical space R3, so that D := 2R0 represents the total
diameter of the universe. Substituting the boundary condition of the gravitational potential into
the metric tensor yields the exact algebraic cosmological relation:

f
√

3/2
(

D
4
√

τ
f 3
√

3/2−1
)2

=
D√

τ
(37)

where the auxiliary function f is defined by:(
eD
√

τ

πE
−1
)

f 2 =

√
eD
√

τ

πE
, E ≡ 1 [m2] (37a)

In the macroscopic regime where D≫
√

τ , Equation (37) simplifies to the asymptotic power
law:

aD ≈ τ
−11/6, 2a :=

(
3π25

)−2
E−7/3 (37b)

Corollary 8: Temporal Scaling of Physical Constants

Inverting Equation (37b) yields τ(D) ≈ (aD)−6/11 ∼ D−6/11. If the universe expands
dynamically (D = D(t)), the fundamental constants exhibit secular cosmological drift:

h ∼ D−8/11, γ ∼ D−13/11, ε0 ∼ D13/11, µ0 ∼ D−3/11 (39)

—
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5.4. 5.4 Lösung des kosmologischen Paradoxons (Resolution
of the Cosmological Paradox)

5.4.1. The Hubble Redshift Paradox (A≪ H)

Differentiating the cosmic expansion law DA = Ḋ under the assumption that extragalactic
redshift z = ∆λ/λ is caused entirely by Doppler expansion recession (v = cz = Hs with A≡H):

λ̇

λ
= − 1

11
Ḋ
D

= − 1
11

H =⇒ ∆z ≈ − 1
11

H ·δT (5.16a)

For a galaxy at a distance of 109 light years with H ≈ 2.4×10−18 s−1, Equation (5.16a) predicts
a cosmological blueshift:

z ≈ −0.007 (−0.7%) (5.17a)

which directly contradicts the universally observed cosmological redshift (z > 0). This estab-
lishes the Cosmological Paradox:

A ≪ H, z ≈ Bs, v ≈ Hs, H = cB (41a)

Deduction of the Cosmological Reference Photon λr. The spectral displacement of a
photon traversing the expanding universe comprises three distinct terms:

zk = zD + zS + za (42a)

(a) The kinematic Doppler term: czD = As
(b) The structural blue-shift term: zS =−39λ

11c A
(c) The gravitational aging red-shift term: za =

16τ

9λ 2

Summing these contributions:

zk =
As
c
− 39λ

11c
A+

16τ

9λ 2 (42)

The structural blueshift and the gravitational aging term cancel at a characteristic wavelength λr:

zS + za = 0 ⇐⇒ 39λr

11c
A =

16τ

9λ 2
r

=⇒ λ
3
r ≈

cτ

2A
(44)

Using the cosmic velocity relation DA≈ 2c:

4λ
3
r ≈ τD (44a)

Equation (44a) establishes the invariant coupling between the macroscopic cosmological diame-
ter D and the microscopic area quantum τ .
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5.4. 5.4 Lösung des kosmologischen Paradoxons (Resolution of the Cosmological Paradox)

5.4.2. Deduction of the Bellert Redshift Formula

In Band I, the gravitational acceleration field was established as:

r2Gg(r) = −γM0

(
1− r2

ρ2

)
eq(1+q)−1 (11c)

For radial distances exceeding the boundary horizon (r > ρ), the field g > 0 acts as a latent
potential barrier against incoming radiation.

Consider a photon of initial energy E = hν = mc2 emitted by galaxy C′ at distance s and
received by observer C:

(a) Escape from C′: The photon climbs out of the local potential well of C′, losing energy
δ ′E.

(b) Intergalactic Flight: Across the distance s between ρ ′ and ρ , the photon works against
the latent intergalactic potential generated by the cylindrical mass column M′0 = σVw =

2πρ2σs, losing energy δE.
(c) Entry into C: Falling into the gravitational potential of the Milky Way, the photon regains

energy δ1E.

Summing these variations along the path and evaluating the potential integrals gives c2B =

πeγσy. At the optical limit By = 1, hence cB =
√

πeγσ . The net relative energy loss evaluates
to:

δE
E−δE

≈ Bs =⇒ ∆λ

λ
= z(s) ≈ Bs

1−Bs
(5.18a)

Theorem 9: The Bellert–Heim Redshift Law

The extragalactic spectral line redshift across distance s is governed by:

z(s) ≈ Bs
1−Bs

> 0, cB =
√

πeγσ , s ≫ ρ (45)

In the local linear regime (Bs≪ 1), Equation (45) reduces to z≈ Bs =⇒ cz = v≈ (cB)s,
deriving the Hubble constant from the mean cosmological mass density σ :

H ≈
√

πeγσ (45a)

Lemma 10: Numerical Evaluation of the Hubble Constant

Evaluating Equation (45a) using empirical cosmic mass densities:

(a) For galaxy group density σ1 = 3×10−28 kg/m3:

H1 ≈ 0.4203×10−18 s−1 ≈ 13.0kms−1Mpc−1, y1 ≈ 75.4×109 ly (5.14)
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(b) For Coma cluster density σ2 = 10−26 kg/m3:

H2 ≈ 2.3872×10−18 s−1 ≈ 73.7kms−1Mpc−1, y2 ≈ 13.3×109 ly
(5.15)

matching the modern observational Hubble value (H0 ≈ 67–74kms−1Mpc−1) without dark
energy parameters.

Distance s

Redshift z(s)

Linear Hubble: z≈ Bs

Bellert: z =
Bs

1−Bs

Vacuole s≤ ρ

z≡ 0

Optical Horizon y = 1/B

Si
ng

ul
ar

di
ve

rg
en

ce
lim

s→
y

z(
s)
=

∞

Resolution of the Cosmological Paradox (Eq. 45):
• Local clusters (s≤ ρ ≈ 46Mpc): z = 0 (No expansion inside bound systems!)
• Moderate distances (s≪ y): Linear redshift z≈ Bs =⇒ H ≈√πeγσ

• Horizon (s→ y): z→ ∞ naturally resolves Olbers’ paradox without kinematics.

Figure 5.4.: The Bellert–Heim Non-Doppler Redshift Law: Comparing the non-linear potential
loss z = Bs/(1−Bs) against linear Hubble kinematics, showing the local zero-
redshift vacuole and the optical horizon y = 1/B.
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5.5. 5.5 Kosmogonie und die Sphärentrinität (Cosmogenesis and the Sphere Trinity)

5.4.3. Optical Space Segments and Vacuoles of Gravitation

As s→ y := 1/B, the denominator of Equation (45) vanishes (1−By = 0), causing redshift to
diverge: lims→y z(s) = +∞. This defines the optical horizon of physical observation:

y
√

πeγσ ≈ c =⇒ y :=
c
H

=
1
B

< ∞ (46)

Physical space R3 is partitioned into relative optical space segments of radius y < ∞. Signals
beyond y cannot reach the observer, resolving Olbers’ paradox.

Within localized bound structures (s≤ ρ), the attractive potential dominates (g < 0), forming
vacuoles of redshift:

s ≤ ρ =⇒ z ≡ 0, ρ < s < y =⇒ z > 0, s → y =⇒ z → +∞ (46b)

explaining why galaxies inside local clusters (such as Andromeda, where s< ρ) exhibit blueshifts
rather than cosmological redshifts.

—

5.5. 5.5 Kosmogonie und die Sphärentrinität (Cosmogenesis
and the Sphere Trinity)

5.5.1. The Monometronic Initial State at t = 0

Tracing the cosmological expansion D(t) backward in time: as t → 0, the cosmic diameter
contracts until physical space is enclosed by a single elementary Weltmetron:

τ0 := πD2
0 (5.19a)

Substituting Equation (5.19a) into the master relation (37) at t = 0 produces the 7th-degree
cosmogenetic polynomial:

η
7−η = ±a, 2η

2 := f(0)
6
√

6/π, a
√

π := 6
√

π/6 ≈ 0.50651 (47)

5.5.2. The Primordial Sphere Trinity (D(0)p,D(0)m,D(0) f )

Newton-Raphson Root Extraction. Let y(x)= x7−x−a. The derivative is y′(x)= 7x6−1.
The extrema occur at xe =± 6

√
1/7≈±0.7230. The curve possesses three real roots:

ηn+1 = ηn−
η7

n −ηn−a
7η6

n −1
=

6η7
n +a

7η6
n −1

(5.16)
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Iterating from distinct initial points yields:

η1 ≈ −0.853243 (Fundamentalsphere root) (5.17)

η2 ≈ −0.461821 (Mesosphere root) (5.18)

η3 ≈ +1.180492 (Protosphere root) (5.19)

Theorem 11: The Primordial Sphere Trinity Theorem

The three positive real solutions of Equation (47) uniquely determine the initial geometric
diameters of the Protouniverse at t = 0:

D f (t = 0) < Dm(t = 0) < Dp(t = 0) (48)

evaluating to:

D f ≈ 0.90991797m (Fundamentalsphäre)

Dm ≈ 1.06425810m (Mesosphäre)

Dp ≈ 3.70121163m (Protosphäre)

(48a)

Scholium 12: The Absence of a Point Singularity

Equation (48a) proves that the universe did not originate from an infinitely dense point
singularity (D0→ 0,ρ → ∞). At t = 0, physical space came into being as a concentric
trinity of monometronic spheres whose outermost boundary diameter was Dp ≈ 3.701m.

—

5.6. 5.6 Grenzen von Raum und Zeit (Boundaries of Space
and Time)

5.6.1. Conservation of Mundane Entelechy

Across all spatial slices normal to time coordinate x4, the total transfinite potential of the cosmos
is strictly conserved:

x⃗(g)5 + x⃗(g)6 = iM⃗ = const(x4) < ∞ (50)

Differentiating with respect to time yields the invariance law:

ε̇
2
g + η̇

2
g = 0 (5.20a)
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5.6. 5.6 Grenzen von Raum und Zeit (Boundaries of Space and Time)

Consequently, cosmic evolution is time-symmetric across the expansion and contraction phases,
halving the total duration of the Aeon at the expansion apex TΛ:

T0(D f mp) = 0 ≤ t ≤ Θ(Dpm f ) = 2TΛ < ∞ (50a)

5.6.2. Integration of the Cosmic Expansion ODE

Under entelechial conservation, the global expansion rate satisfies DA = 2wg = 2c(D). Differ-
entiating c(D) =CDa with 11a =−5:

DD̈−aḊ2 = 0 ⇐⇒ DD̈+
5

11
Ḋ2 = 0 (51)

Theorem 13: First and Second Integrals of Cosmic Expansion

Integrating Equation (51):

(a) First Integral (Expansion Velocity):

Ḋ(t) = 2c1

(
D
D1

)a

(5.21a)

(b) Second Integral (Cosmic Scale Factor): Setting β := 1−a= 1−(−5/11) = 16/11:

D(t)16/11−D16/11
1 =

32
11

C (t− t1) (51a)

5.6.3. Numerical Parameters of the Universe

Evaluating the upper reality bound Λ := 2R+(m(Λ)) at maximum expansion:

(
Λ

D

)3/11√
E = 29e 4

√
π

(
9π

2 3
√

2
)−1( τ

E

)11/6
D (52)
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Theorem 14: Master Cosmological Parameters of the Aeon

Evaluating Equations (51a) and (52) using present empirical constants:

Present Age of the Universe: T ≈ 1.72×10115 s (5.20)

Present Physical Diameter: DT ≈ 6.03×10125 m (5.21)

Maximum Apex Diameter: Λ ≈ 1.562×10126 m ≈ 2.6 ·DT (5.22)

Apex Time of Maximum Expansion: TΛ ≈ 2.754×10117 s ≈ 160 ·T (5.23)

Total Duration of the Aeon: Θ := 2TΛ ≈ 3.9×10425 s ≈ 320 ·T (5.24)

Cosmic Time t [Aeon Θ]

Cosmic Diameter D(t)

t = 0 =⇒ Dp ≈ 3.701m

Present Epoch T ≈ 1.72×10115 s

Apex TΛ =⇒ Λ≈ 1.56×10126 m

Θ = 2TΛ ≈ 3.9×10425 s

The Cyclically Closed Aeonic Universe (Eqs. 51a, 52): D(t)16/11−D16/11
1 = 32

11C(t− t1)

Symmetric expansion and contraction phase bounded by the monometronic Sphere Trinity at both boundaries.

Figure 5.5.: The Global Expansion Profile D(t) Across the Complete Aeon Θ: Symmetrical
telecentric evolution from primordial cosmogenesis (t = 0) to eschatological closure
(Θ).

Scholium 15: The Delayed Genesis of Matter

Because the present cosmological age T ≈ 1.72× 10115 s vastly exceeds stellar burning
lifetimes (∼ 1017 s), matter could not have been created at the initial event t = 0. Had
matter existed since t = 0, all cosmic hydrogen would have fused into heavy nuclei eons
ago.

Therefore, matter cosmogony (TM) occurred recently relative to T , erupting via localized
Maximon decay cascades inside an already expanded spatial manifold R3.

—
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5.7. Summary & Deductive Architecture of Chapter V

5.7. Summary & Deductive Architecture of Chapter V

The Discrete Ground of Cosmology
Area Quantum τ = 3Gh

8c3 and Correlator Hypermatrix ŷ

Minimal Complex Condensation
Lepton-Baryon Triad (νL,e−,νB) (Eq. 32)

Septic Variety η7−η =±a
Sphere Trinity D(0)p,m, f (Eq. 48a)

Non-Doppler Bellert Redshift
cB =

√
πeγσ =⇒ H ≈√πeγσ (Eq. 45)

Metrisation of Constants
h,γ,ε0,µ0 from (τ,µ,ϑ) (Eq. 36)

Cosmic Expansion ODE
DD̈+ 5

11 Ḋ2 = 0 =⇒ D ∝ t11/16
Optical Horizon & Vacuoles

y≈ c/H, s≤ ρ =⇒ z≡ 0 (Eq. 46b)

The Closed Aeonic Universe
Duration Θ≈ 3.9×10425 s and the Transition to World Synmetrics

Figure 5.6.: The Deductive Architecture of Chapter V: From minimal complex condensation
and septic varieties to Bellert redshift and the closed timeline of the Aeon.

Grand Synthesis of Kapitel V (Kosmologie)

1. Minimal Complex Condensation (§5.1): Separated the discrete point spectrum of
ponderable matter (c,d) from the radiation pseudocontinuum (a,b), proving that the
electron (me ≈ 0.5137MeV) is the absolute lower mass bound capable of carrying an
elementary charge.

2. Acausal Momentum Law (§5.2): Formulated the entelechial-aeonic coupling η(ε) =
3
√

τε/3 (Eq. 34) and momentum selection p(ε) = ¯
2(

τ

3ε)−1/3 (Eq. 34a), proving that
individual quantum selections are acausal.

3. Metrisation of Constants (§5.3): Expressed all empirical constants (h,γ,ε0,µ0) in
terms of metronic parameters (τ,µ,ϑ) (Eq. 36).

4. Resolution of the Cosmological Paradox (§5.4): Deduced the Bellert non-Doppler red-
shift formula z≈ Bs(1−Bs)−1 with cB =

√
πeγσ (Eq. 45), deriving Hubble’s constant

H ≈ 73.7kms−1Mpc−1 directly from intergalactic gravitational potential loss.

5. The Primordial Sphere Trinity (§5.5): Solved the septic polynomial η7−η = ±a
(Eq. 47), proving that the universe began at t = 0 as a monometronic trinity (Dp ≈
3.701m,Dm ≈ 1.064m,D f ≈ 0.910m) without a point singularity.

6. Cosmic Expansion ODE & The Aeon (§5.6): Integrated DD̈+ 5
11Ḋ2 = 0 (Eq. 51),

determining the present age T ≈ 1.72×10115 s, maximum diameter Λ≈ 1.562×10126 m,
and the total cyclic duration of the Aeon: Θ≈ 3.9×10425 s.
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Scholium 16: Bridge to Kapitel VI: Synmetronik der Welt

With the resolution of the cosmological paradox and the deduction of the Sphere Trinity,
the macro-cosmological arena of spacetime is fully determined.

In Kapitel VI (Synmetronik der Welt), Heim proceeds from the three metronic lattice
kernels 2κ̄κκ(1),

2κ̄κκ(2),
2κ̄κκ(3) to develop the complete formal machinery of World Synmetrics:

defining spin-field activation, solving the synmetronic fundamental problem L(κλ )
(µν)

;
[

κλ
µν

]
+
=

40̄, and deriving the non-linear coupling laws governing the internal structure of elementary
particles.

End of Kapitel V
Kosmologie – · Band 2
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6. Synmetronik der Welt:
Struktureinheiten, Gitterkerne,
Feldaktivierung, das synmetronische
Fundamentalproblem und
Kondensorfluß

Methodological Architecture & Stratification of Chapter VI

Epistemic Status of Chapter VI:
Structural Stratum: A (Discrete Operator Algebras on Polymetric Manifolds, Non-Hermitian
Lattice Kernels, Algebraic Sieve Theory) & B (Derived Theorems: Covariant Hermiticity
of Fundamental Condensers, Analytical Solution of the Synmetronic Fundamental Problem,
Condenser Bridge Topology, and the Law of Compressor Isostasy).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1984
Text, Band 2, pp. 79–164).
Methodological Mandate: In this central chapter of Band II, we construct the formal apparatus
of World Synmetrics (Synmetronik der Welt)—the exact mathematical theory describing how
the three fundamental metronic lattice kernels 2κ̄κκ(1),

2κ̄κκ(2),
2κ̄κκ(3) interact within the 6D world

tensorium R6. We formalize the activation of unquantized protofields by anti-Hermitian spin-
field selectors, establish the selection rules of the fundamental condenser [̂], solve the master
synmetronic eigenvalue problem L(κλ )

(µν); [
κλ
µν ]+ = 40̄, categorize the complete 18-group coupling

topology of the 9 Hermetric Forms, and deduce the fundamental law of Compressor Isostasy
(Kompressorisostasie), which governs the dynamic stability, spin, and radioactive decay of all
matter-field quanta.
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Carnapian Rational Explication: The Operator Theory of Polymetric World Structures

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The internal structural dynamics of elementary
matter, the generation of intrinsic spin, and the
stability of composite quantum fields (Band 2,
pp. 79–164).

2. Explicatum (A/B) Exact Mathematics The non-Hermitian lattice kernels 2κ̄κκ(ν), the 3-
row correlator hypermatrix ŷ, the synmetronic
world selector L(κλ )

(µν), the 81 fundamental con-

densers [κλ
µν ], and the cyclic condenser flux

N+(αβ ,κλ )N−.

3. Exactness & Sim-
plicity

Stratum A Foundations Matrix spectral analysis on sequence spaces,
discrete differential geometry on frame bun-
dles, and topological graph theory of condenser
bridges.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact integration of the synmetronic fundamen-
tal problem in the second and third regimes,
proof that anti-Hermitian selector components
are identical to metronic spin selectors, deduc-
tion of the 72-condenser coupling structure of
charged matter (d-Hermetry), and derivation of
the law of constant nuclear matter density.

—

6.1. 6.1 Struktureinheiten und Gitterkerne (Structural Units
and Lattice Kernels)

6.1.1. The Correlator Hypermatrix ŷ and Polymetric Decomposition

Historical Facsimile Context: Structural Units and the Necessity of Synmetrics (Band
2, pp. 79–81)

»According to the investigations of Hermetry in the condensation field in IV, the respective state
of condensation depends on the specific Hermetric conditions with respect to the four semantic
architectural units of the world. The metronic hyperstructure of the condensation is thereby described
by the Hermitian fundamental selector 2γ̄ = 2γ̄× and the likewise Hermitian fundamental condenser
[̂] = [̂]

×
defined with its aid, in such a way that the action of the world selector on the fundamental

condenser generates a 4th-rank tensorial null selector according to (19). However, according to
(53) and III, every condensation of the aeonic world tensorium must possess an internal structure;
for in every (n = 2ω)-dimensional metronic tensorium there exist ω partial structures 2γ̄(νν) and
ω(ω − 1) correlation transmitters 2γ̄(µν) with µ ̸= ν for 1 ≤ (µ,ν) ≤ ω , all of which are unified
in ŷ = (2γ̄(µν))ω . In the specific case of the metronic world tensorium R6, one has ω = 3; that is,
ŷ encompasses nine elements, comprising the three partial structures along the diagonal and six
off-diagonal correlation transmitters.«
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6.1. 6.1 Struktureinheiten und Gitterkerne (Structural Units and Lattice Kernels)

In an (n = 2ω)-dimensional metronic tensorium, the elementary area quantum τ > 0 estab-
lishes ω independent diagonal partial metric structures 2γ̄γγ(νν) and ω(ω−1) off-diagonal corre-
lation transmitters 2γ̄γγ(µν) (µ ̸= ν). For the six-dimensional world tensorium R6 (n = 6, p = 2),
the parameter ω = n/2 = 3 defines the three-row correlator hypermatrix:

ŷ :=
(

2
γ̄γγ(µν)

)
3
=


2γ̄γγ(11)

2γ̄γγ(12)
2γ̄γγ(13)

2γ̄γγ(21)
2γ̄γγ(22)

2γ̄γγ(23)

2γ̄γγ(31)
2γ̄γγ(32)

2γ̄γγ(33)

 (53)

where each matrix element is generated by the tensor product of non-Hermitian lattice kernels:

2
γ̄γγ(µν) := sp

(2
κ̄κκ(µ)× 2

κ̄κκ(ν)

)
, 2

κ̄κκ(µ) ̸= 2
κ̄κκ
×
(µ) (53.1a)

The composite metric fundamental selector of physical space is Hermitian:

2
γ̄γγ := 2

γ̄γγ

(
2
γ̄γγ(mn)

)3

1
= 2

γ̄γγ
× (53.2a)

Each lattice kernel decomposes into Hermitian (+) and anti-Hermitian (−) operator components:

2
κ̄κκ(ν) = 2

κ̄κκ(ν)++ 2
κ̄κκ(ν)−, with 2

κ̄κκ(ν)+ = 2
κ̄κκ
×
(ν)+,

2
κ̄κκ(ν)− = −2

κ̄κκ
×
(ν)− (53.3a)

6.1.2. Coordinate Dependencies and Sieve Architectures

Let Ck = αk()k (k ∈ {1, . . . ,6}) denote the linear grid selectors of the unperturbed background
space R6(0). By the action of sieve operators S(µ), the four Hermetric Classes (a,b,c,d) project
onto the correlator hypermatrix ŷ according to four distinct matrix schemas:

Form a: Pseudo-Bimetry

ŷa = S(2,3)ŷ =


2γ̄γγ(11)

2κ̄κκ(1)
2κ̄κκ(1)

2κ̄κκ(1)
2Ē 2Ē

2κ̄κκ(1)
2Ē 2Ē


Self-condensation: ŷa = ŷa(C5,C6) (Gravitons)

Form b: Time-like Pseudo-Hexametry

ŷb = S(3)ŷ =


2γ̄γγ(11)

2γ̄γγ(12)
2κ̄κκ(1)

2γ̄γγ(21)
2γ̄γγ(22)

2κ̄κκ(2)
2κ̄κκ(1)

2κ̄κκ(2)
2Ē


Time-condensation: ŷb = ŷb(C4,C5,C6) (Photons)

Form c: Space-like Pseudo-Hexametry

ŷc = S(2)ŷ =


2γ̄γγ(11)

2κ̄κκ(1)
2γ̄γγ(13)

2κ̄κκ(1)
2Ē 2κ̄κκ(3)

2γ̄γγ(31)
2κ̄κκ(3)

2γ̄γγ(33)


Space-condensation: ŷc = ŷc(C1,C2,C3,C5,C6)

Form d: Total Enneametry

ŷd = ŷ =


2γ̄γγ(11)

2γ̄γγ(12)
2γ̄γγ(13)

2γ̄γγ(21)
2γ̄γγ(22)

2γ̄γγ(23)
2γ̄γγ(31)

2γ̄γγ(32)
2γ̄γγ(33)


Full 6D closure: ŷd = ŷd(C1, . . . ,C6) (Charged)

Figure 6.1.: The Polymetric Sieve Schemas of the Four Hermetric Forms: Structural reduction
of the correlator hypermatrix ŷ under sieve operations.
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Full correlator
ŷ = (γ̄(ab))

3
a,b=1

9 elements

Form c
Pseudo-hexametry

S(2)

Form a
Isolated partial metric

S(3)

sieve S(2) sieve S(3)

Figure 6.2.: The sieve chain filtration protocol: successive operators isolate partial polymetric
fields.

The functional dependencies of the lattice kernels are uniquely fixed:

2
κ̄κκ(1) = 2

κ̄κκ(1)(C5,C6),
2
κ̄κκ(2) = 2

κ̄κκ(2)(C4),
2
κ̄κκ(3) = 2

κ̄κκ(3)(C1,C2,C3) (53a)

Counting the Fundamental Condensers. In an ω-fold polymetric space, the number
of independent partial structures is ω , and the number of correlation transmitters is ω(ω−1),
giving ω +ω(ω−1) = ω2 elements in ŷ. For R6, ω = 3, giving 32 = 9 elements.

Each element 2γ̄γγ(ab) (1≤ a,b≤ 3) defines a set of connection coefficients [ i
kl ](ab). Raising

indices using an independent dual correlator element 2γ̄γγ(cd) (1 ≤ c,d ≤ 3) defines the mixed-
variant binary fundamental condenser: cd

ab±

 := γ
iν
(cd)

ν

kl


(ab)

(6.1)

Because the base signature [ab] can be chosen in 32 = 9 ways, and the contra-signature [cd] can
independently be chosen in 32 = 9 ways, the total number of fundamental condensers is:

Ncond = ω
2×ω

2 = ω
4 = 34 = 81 Fundamental Condensers (54a)

6.1.3. The Protofield and Field Activator Theorem
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6.2. 6.2 Feldaktivierung durch Spinfeldselektoren (Field Activation by Spin-Field Selectors)

Theorem 1: The Protofield and Field Activator Theorem

An isolated partial structure cannot possess discrete non-zero energy eigenvalues (⃗λ ̸= 0)
in R6. A single partial structure 2γ̄γγ(νν) partitions into:

2
γ̄γγ(νν) = 2

γ̄γγ(νν)++ 2
γ̄γγ(νν)− (54)

(a) The Hermitian component 2γ̄γγ(νν)+ represents an unquantized Protofield (Protofeld)
possessing a continuous spectrum.

(b) The anti-Hermitian component 2γ̄γγ(νν)− acts as the Field Activator (Feldaktivator)
that activates the protofield for mutual correlation.

Discrete, stable matter-field quanta emerge if and only if at least two activated protofields
correlate, forming a closed composite Hermitian field 2γ̄γγ = 2γ̄γγ

×.

Proof: By Definition (53.1a), the single partial structure has hyperselector ψ̄ψψ(ν)=S22κ̄κκ(ν);()δ̄ x̄.
If 2κ̄κκ(ν) were Hermitian (2κ̄κκ(ν) =

2κ̄κκ
×
(ν)

), the commutator of difference operators would force:

ψ̄ψψ(ν)− ψ̄ψψ
×
(ν) ̸= 0̄

meaning ψ̄ψψ(ν) is not a valid state selector on the sequence space ℓ2(M6
τ). Hence, an isolated

partial structure cannot generate a discrete point spectrum.
Only when coupled through off-diagonal correlation transmitters 2γ̄γγ(µν) (µ ̸= ν) does the

anti-Hermitian defect cancel identically across the composite field:

3

∑
ν=1

2
γ̄γγ(νν)−+ ∑

µ ̸=ν

2
γ̄γγ(µν)− ≡ 20̄

recovering a self-adjoint operator on the lattice. ■

—

6.2. 6.2 Feldaktivierung durch Spinfeldselektoren (Field
Activation by Spin-Field Selectors)

6.2.1. Subspace Partitioning and the Antihermetric Vanishing Theorem

Let r ≤ 6 denote the number of hermetric coordinates defining the compact subspace Vr, and
let s := 6− r ≥ 0 denote the antihermetric coordinates defining the open, pseudo-Euclidean
subspace Vs (r+ s = 6).

In the antihermetric domain Vs, the fundamental condenser vanishes identically in the
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geodesic frame: µν

pq


−+

= 0̂ =⇒

 i

k̄ l

(µν)

(pq)

= 0 (6.1a)

where k̄ denotes an antihermetric coordinate index.

Theorem 2: The Antihermetric Selector Equations

Enforcing the geodesic vanishing condition (6.1a) across the covariant base signature
[ikl̄](pq) = 0 requires:

2
γ̄γγ(pq)+ = const(Zk̄)

δ̄k̄γ
(pq)
−il =

αk̄
αi

δ̄iγ
(pq)
k̄l −

αk̄
αl

δ̄lγ
(pq)
k̄i

2
γ̄γγ(pq)− = f (Zk̄)

(55)

The Hermitian components 2γ̄γγ(pq)+ remain invariant under variations along antihermetric
coordinates, while the anti-Hermitian components 2γ̄γγ(pq)− vary as exact difference curls.

6.2.2. Identity of Field Activators and Metronic Spin Selectors

Integrating Equation (55) on the lattice yields:

γ
(pq)
−il ;n = S

(
αk̄
αi

δ̄iγ
(pq)
k̄l −

αk̄
αl

δ̄lγ
(pq)
k̄i

)
;n δ̄nk̄ (6.2a)

Introducing the vector potential selector Ā(pq):

2
γ̄γγ(pq)− = ROT(x) Ā(pq) (6.3a)

Recalling the definition of the metronic spin selector from Band I: 2P̄ = 1
τ

ROT(x) Φ̄ΦΦ with
Ā(pq) = τΦ̄ΦΦ(pq):

Theorem 3: Identification of Activators with Metronic Spin

The anti-Hermitian field activators are identically equal to the metronic spin selectors of
the partial structures:

2
γ̄γγ(pq)− = 2P̄(pq), ταmγ

(pq)
+km = δ̄mΦ

(pq)
k (55a)

All field activators mediating transmutations between matter quanta are metronic spin
orientations superimposed upon the hyperstructure.
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6.3. 6.3 Das synmetronische Fundamentalproblem (The Synmetronic Fundamental Problem)

6.2.3. Covariant Hermiticity and the Fundamental Condenser

In the antihermetric domain, the metronic difference derivatives satisfy δ̄k̄γ+kl = const and γ−k̄l =

0. Consequently, all fundamental condensers satisfy the principle of covariant Hermiticity:

κλ

µν

 =

κλ

µν


+

=

κλ

µν

× (56a)

The composite fundamental condenser of the 6D universe is given by the quadruple sum over all
signature permutations ε := (κ,λ ,µ,ν):

[̂] := ∑
ε

κλ

µν


+

+ sp 2Q̄(κλ )
(µν)

;()×

κλ

µν


+

 (57)

where 2Q̄(κλ )
(µν)

denotes the rank-2 correlation tensor coupling the partial structures.

Unquantized Protofield
2
γ̄γγ(νν)+ = 2

γ̄γγ
×
(νν)+

Continuous energy spectrum
Cannot form discrete particle alone

Spin Field Activator
2
γ̄γγ(pq)− ≡ 2P̄(pq)

Anti-Hermitian difference curl
Imparts quantized angular momentum

Closed Composite Quantized Matter Field (Eq. 57)

[̂] = ∑
ε

[κλ

µν

]
+

+ sp 2Q̄(κλ )
(µν)

;()×

[
κλ

µν

]
+

 [
κλ

µν

]
=

[
κλ

µν

]
+

Self-adjointness enforced by mutual cancellation of anti-Hermitian parts across the 9 correlator elements.

Figure 6.3.: The Field Activation Mechanism: The unquantized symmetric protofield couples to
the anti-Hermitian spin activator, generating self-adjoint composite matter quanta
on M6

τ .

—

6.3. 6.3 Das synmetronische Fundamentalproblem (The
Synmetronic Fundamental Problem)

6.3.1. Separation of the Master World Selector

Substituting Equation (57) into the Master World Selector equation L̂; [̂] = 40̄ (where L̂ :=
K− λ⃗ × ()):

λ⃗ × [̂] = K; [̂] (6.4a)
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Decomposing the Space Condenser K into partial operators K(κλ )
(µν)

and the Space Compressor

into partial components 4ζ̄ζζ
(κλ )
(µν):

K; [̂] = ∑
ε

K(κλ )
(µν)

;
(

1+ sp 2Q̄(κλ )
(µν)
× ()

)
;

κλ

µν


+

+∑
ε

4
ζ̄ζζ
(κλ )
(µν) (6.5a)

Theorem 4: The Synmetronic Master World Selector Equation

Equating components across the matrix spectrum yields the Synmetronic Fundamental
Equation:

L(κλ )
(µν)

;

κλ

µν


+

= 40̄,

κλ

µν

 =

κλ

µν


+

(58)

where the synmetronic selector L(κλ )
(µν)

is defined by:

L(κλ )
(µν)

:= Λ
(κλ )
(µν)
− λ⃗

(κλ )
(µν)
×
(

1+ sp 2Q̄(κλ )
(µν)
× ()

)
(58a)

Theorem 5: The Fundamental Law of Metronic Spin Compensation

Because the composite field contains no uncompensated spin selectors (2P̄ = 0), any super-
position of partial condensations into a stable particle must satisfy the spin compensation
theorem:

λ⃗ [̂] = ∑
ε

λ⃗
(κλ )
(µν)

κλ

µν

 ,
κλ

µν

 =
(

1+ sp 2Q̄(κλ )
(µν)
× ()

)
;

κλ

µν

 (59)

When partial structures superpose to form higher-order matter quanta, their intrinsic
metronic spin selectors must vectorially compensate to zero or to half-integer net
values.

6.3.2. Existence Conditions in the Metronic Function Space

The synmetronic condensers [κλ
µν ] form valid physical states if and only if they converge in the

Hilbert space ℓ2(M6
τ):κλ

µν


−

= 0̂, S∞
0

κλ

µν

 ;()

κλ

µν

× ;()δ̄Ω < ∞, Λ
(κλ )
(µν)

=
(

Λ
(κλ )
(µν)

)×
(60)
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6.3. 6.3 Das synmetronische Fundamentalproblem (The Synmetronic Fundamental Problem)

The trace operations on the synmetronic selector yield:

spL(κλ )
(µν)

;

κλ

µν

 = 20̄, L(κλ )
(µν)

; sp

κλ

µν

 = 20̄ (60a)

6.3.3. Analytical Solution in the Second and Third Regimes

In an Rn model space with ω = n/2, if ω−q partial structures remain antihermetric, the number
of operative condensers is:

Z := ω
2q(2ω−q) (6.6a)

For R6 (ω = 3):

• If q = 1 (Form a): Z = 32(1)(6−1) = 9×5 = 45 vanishing relations, leaving minimal
active modes.

• If q = 3 (Form d): Z = 32(3)(6−3) = 27×3 = 81 active condensers.

Integrating the field equations along the linear coordinate selector µ := ∑
q
k=1 αk()k:

 i

kl

(κλ )

(µν)+

+Q(κλ )i
(µν)m

m

kl

(κλ )

(µν)+

= A(κλ )i
kl exp

2λklµ− csS

 s

kl

 ;()δ̄ µ

 (62)

Theorem 6: The Closed-Form Synmetronic Solution in the Second Regime

In the second validity regime (n≫ 1), substituting the linear condenser aggregate into
Equation (62) yields the exact closed-form solution:

 i

kl

(κλ )

(µν)+

+Q(κλ )i
(µν)m

m

kl

(κλ )

(µν)+

= C(κλ )i
(µν)kle

λkl µ
(

eλkl µ −E
)−akl

(63)

where akl is the dimensionless Correlation Exponent governing the partial structure:

ψkl = ψ
akl
kl , λkl = aklλkl (64)

When akl = 1, the synmetronic problem reduces identically to the composite field of Band I;
when akl ̸= 1, it describes interacting foreign-field correlations.

In the third (infinitesimal) regime (τ → 0), the correlation exponent evaluates to the integer
rational form:

akl =
nkl

2nkl +1
(65a)
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Integrating Equation (63) across all hermetric directions yields the Second Metronic Inte-
gral:

sp 2
γ̄γγ(µν) = C(µν)

∣∣∣(eλkl µ −E
)akl

δkl

∣∣∣
q
, λkl = λ

(µν)
l (67)

—

6.4. 6.4 Synmetronik der Hermetrieformen (Synmetrics of the
Hermetric Forms)

6.4.1. The Scalar Coupling Selector Q(κλ )
(µν)

Evaluating the specific correlation tensor 2Q̄(κλ )
(µν)

from the second-regime solution (63):

q

∑
i,s=1

Q(κλ )i
(µν)s =: Q(κλ )

(µν)
(6.7a)

Theorem 7: Analytical Expression of the Coupling Selector

The scalar coupling selector Q(κλ )
(µν)

between two partial structures evaluates to:

Q(κλ )
(µν)

= A(κλ )
(µν)

q

∑
l=1

C(κλ )
(µν)l

(
E− e−λll µ

)−al
·

(
q

∑
k=1

C(µν)
k

(
E− e−λ

(µν)
k µ

)−1
)−1

·

·

∣∣∣∣∣∣δkl

(
eλ

(κλ )
l µ −E

)a(κλ )
kl

∣∣∣∣∣∣
q

·

∣∣∣∣∣∣δkl

(
eλ

(µν)
l µ −E

)a(µν)
kl

∣∣∣∣∣∣
−1

q

−qE

(68)

The extrema of the coupling selector satisfy:

δ̄Q(κλ )
(µν)

= 0 ⇐⇒ δ̄ψll = 0, δ̄
2(2

γ̄γγ(κλ )) = 20̄, δ̄
2(2

γ̄γγ(µν)) = 20̄ (68a)

proving that at the coupling extrema, the partial structures undergo localized pseudo-
antihermetry, aligning their hyperselectors with the unperturbed background grid.

6.4.2. Coupling Groups and Condenser Bridges for Forms b and c

Each coupling extremum defines a Coupling Group Q(κλ )
(µν)ext ≡ (κλ

µν ) (Eq. 68b). For Forms b
and c, the 30 condensers distribute across six fundamental coupling groups:

1≡ (1), 2≡ (α), 3≡ ((1α)), 4≡ (1α), 5≡ (1(1α)), 6≡ (α(1α)) (6.8a)
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6.4. 6.4 Synmetronik der Hermetrieformen (Synmetrics of the Hermetric Forms)

Groups 1–3 are homonomous (occupations: 2, 8, 12, 8 across Ia, IIa, Ih, IIh), while Groups
4–6 are heteronomous (occupations: 12, 8, 2, 8).

1

2

3

4

5

6
Condenser Bridges (Eq. 70):

– Primary Bridges (K−−):
• K−−1 = (1,4,5)
• K−−2 = (2,4,6)
• K−−3 = (5,3,6)

– Secondary Bridges (K+):
• K+

1 = (1,4), K+
2 = (1,5)

• K+
3 = (2,4), K+

4 = (2,6)
• K+

5 = (3,5), K+
6 = (3,6)

Antisymmetry Law:
(1 . . .6)− = (6 . . .1)+

Figure 6.4.: The Hexagonal Condenser Bridge Network: Interconnecting the six coupling groups
through primary (K−−) and secondary (K+) topological bridges.

Theorem 8: The Condenser Bridge Equations

The primary and secondary condenser bridges of Forms b and c satisfy:

K−−1 = (1,4,5), K−−2 = (2,4,6), K−−3 = (5,3,6)

K−1 = (1,4), K−2 = (1,5), K−3 = (2,4)

K−4 = (2,6), K−5 = (3,5), K−6 = (3,6)

(70)

subject to the exact reflection antisymmetry:

(1 . . .6)− = (6 . . .1)+ (70b)

6.4.3. The 72-Condenser Coupling Topology of Form d

For Form d (charged spacetime condensations), no sieve operator acts (ŷd ≡ ŷ). The system
contains 92−9 = 72 coupling condensers, partitioned into 18 coupling groups:

• 6 Diagonal Groups: 1d(12),2d(13),3d(23),4d(α),5d(β ),6d(γ).
• 9 Semidiagonal Groups: 1s(1α),2s(1β ),3s(1γ),4s(2α), . . . ,9s(3γ).
• 3 Extradiagonal Groups: 1e(αβ ),2e(αγ),3e(βγ).

These 18 groups form 30 primary and 30 secondary bridges K±
λ
= C∓

λ
(1 ≤ λ ≤ 15, Eq. 71),

giving rise to 13 distinct classes of interaction correspondence.
—
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Table 6.1.: Breakdown of the 18 Form d coupling groups.

No. Group Family Active Condensers Coupling Function

1d . . .6d Diagonal 24 Direct inter-kernel transfer

1s . . .9s Semidiagonal 36 Cross-channel charge induction

1e . . .3e Extradiagonal 12 Transfinite entelechy-aeon steering

Total 18 Groups 72 Condensers Full 6D Electro-Gravitational Closure

Table 6.2.: Complete inventory of the 81 fundamental condensers of World Synmetrics in R6.

Condenser Class Structural Sector Count Mathematical Definition

Diagonal Active (d) Groups 1d . . .6d 24 K(κλ )
(µµ); [

κλ
µµ ]+

Semidiagonal Active (s) Groups 1s . . .9s 36 K(κλ )
(µν) ; [κλ

µν ]+ (µ ̸= ν)

Extradiagonal Active (e) Groups 1e . . .3e 12 K(γδ )
(αβ ); [

γδ

αβ
]+

Static Shielding Fields Diagonal Static Fields 9 [νν
νν ] (1≤ ν ≤ 3)

Total Synmetronic Condensers 81 ω4 = 34 = 81

81 condensers
Static: 9
Diagonal: 24
Semidiagonal: 36
Extradiagonal: 12
Total: 81

Figure 6.5.: The 9×9 tableau of the 81 fundamental synmetronic condensers.
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6.5. 6.5 Feldaktivierung und Kondensorfluß (Field Activation and Condenser Flux)

6.5. 6.5 Feldaktivierung und Kondensorfluß (Field Activation
and Condenser Flux)

6.5.1. The Law of Compressor Isostasy

In every condensation, the Space Compressor 4ζ̄ζζ seeks the lowest possible metric curvature
level (destructive principle):

δ̄Sn2
n1

4
ζ̄ζζ
(µν)
(κλ );n δ̄n = 40̄ (74)

Simultaneously, metronic spin activation drives a continuous flux between the coupling minima
and maxima (constructive principle).

Destructive Principle
(Compressor Minimization)

• Space Compressor 4ζ̄ζζ seeks
absolute minimum curvature

• Variational drive: δ̄S4
ζ̄ζζ = 0

• Would cause spontaneous collapse!

Constructive Principle
(Metronic Condenser Flux)
• Spin-field activation generates

continuous flux: N+ ⇌ N−

• Pumping cycle between minima
and maxima of the condensers

• Restores structural curvature!

Equilibrium Balance

The Fundamental Law of Compressor Isostasy (Eq. 74a)

sp()(−,−)
(−) ;

(
()− 1

2
2
γ̄γγ sp()

)
; sp 4

ζ̄ζζ = 0̄ ⇐⇒
(
()− 1

2
2
γ̄γγ sp()

)
; sp 4

ζ̄ζζ = const(()4)

Guarantees the exact conservation of energy, electric charge, and invariant mass density across all stable matter quanta.

Figure 6.6.: The Principle of Compressor Isostasy: The exact dynamic balance between curva-
ture minimization and spin-activated condenser flux.

Theorem 9: The Law of Compressor Isostasy

The balance between the destructive minimization of the Space Compressor and the
constructive pumping of condenser flux establishes the isostatic conservation law:

sp()(−,−)
(−) ;

(
()− 1

2
2
γ̄γγ sp()

)
; sp 4

ζ̄ζζ = 0̄ (74a)

The total compression state of a closed volume element remains strictly constant in physical
time x4: (

()− 1
2

2
γ̄γγ sp()

)
; sp 4

ζ̄ζζ = const(()4) (76)
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6.5.2. Cyclic Condenser Flux and Nuclear Matter Density

A condenser flux N+(αβ ,κλ )N− can exist if and only if the signature transposition ( β
α
) coexists

with (
α

β ):

N+

α

β

 ,
β

α

(αβ )N−

α

β

 ,
β

α

 (75)

If the transposition is absent, the flux cannot complete a closed circuit (A ̸= C), triggering
spontaneous radioactive disintegration into L > 1 daughter particles:

A ̸= C =⇒
(
()− 1

2
2
γ̄γγ sp()

)
; sp 4

ζ̄ζζ =
L>1

∑
k=1

(
()− 1

2
2
γ̄γγk sp()

)
; sp 4

ζ̄ζζ k (6.8b)

Theorem 10: The Law of Constant Nuclear Matter Density

In a stationary, stable elementary particle (A =C), the condenser flux is strictly cyclic. The
flux velocity w f , aggregate wavelength λ , and mass m satisfy:

w f = w ≥ c, mλ = µλ0 = const, 2n
(

λ(c,d)

λ0

)4

= (2n−1)2 (1+4(q/π)4)
(78)

Because the compression level of the constituent nucleons cannot increase during nuclear
binding without violating Compressor Isostasy (74a), the mass density of nuclear matter
remains strictly constant across all atomic nuclei:

ρnuclear ≈ 2.3×1017 kg/m3 = const (78a)

—

6.6. Summary & Deductive Architecture of Chapter VI

Grand Synthesis of Kapitel VI (Synmetronik der Welt)

1. Lattice Kernels & Protofields (§6.1): Established the 3-row correlator hypermatrix
ŷ= (2γ̄γγ(µν))3 (Eq. 53), proving that isolated partial structures are unquantized protofields
requiring mutual correlation to generate discrete mass spectra.

2. Spin Activator Identity (§6.2): Proved that the anti-Hermitian components of the
fundamental selectors are identical to the metronic spin selectors: 2γ̄γγ(pq)− ≡ 2P̄(pq)

(Eq. 55a).

3. The Synmetronic Fundamental Problem (§6.3): Formulated and integrated
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6.6. Summary & Deductive Architecture of Chapter VI

The Three Metronic Lattice Kernels
2κ̄κκ(1)(C5,C6),

2κ̄κκ(2)(C4),
2κ̄κκ(3)(C1,C2,C3)

Field Activation Theorem
2 γ̄γγ(pq)− ≡ 2P̄(pq) (Eq. 55a)

Anti-Hermitian parts = Spin selectors

Synmetronic World Equation
L(κλ )
(µν)

; [κλ
µν ]+ = 40̄ (Eq. 58)

Spin compensation P̄ = 0

Correlator Hypermatrix ŷ
9-element matrix (Eq. 53)

Sieve schemas a,b,c,d

Condenser Bridge Topology
Hexagonal bridges (Eq. 70)
72 condensers in Form d

Analytical Solution (Regimes 2 & 3)
ψkl = ψ

akl
kl , akl =

nkl
2nkl+1

Determinant formula (Eq. 67)

Compressor Isostasy
sp()(−,−)

(−) ;(); sp 4ζ̄ζζ = 0̄ (Eq. 74a)
Cyclic flux & constant density

The Non-Linear Foundation of Particle Architecture
Exact Microscopic Mechanics of Hadrons, Leptons, and Gauge Bosons

Figure 6.7.: The Deductive Architecture of Chapter VI: From lattice kernels and spin activation
to the synmetronic fundamental problem and Compressor Isostasy.

L(κλ )
(µν)

; [κλ
µν ]+ = 40̄ (Eq. 58), establishing the closed-form solutions across the second and

third validity regimes with correlation exponent akl = nkl/(2nkl +1) (Eq. 65a).

4. Coupling Topology of the Hermetric Forms (§6.4): Mapped the 6 coupling groups
and hexagonal bridge network for Forms b and c (Eq. 70), and deduced the complete
72-condenser enneametric coupling structure of charged matter (d-Hermetry).

5. The Law of Compressor Isostasy (§6.5): Deduced the fundamental conservation law
sp()(−,−)

(−) ;(()− 1
2

2γ̄γγ sp()); sp 4ζ̄ζζ = 0̄ (Eq. 74a), proving that stable particles require cyclic
condenser flux and deriving the law of constant nuclear matter density (Eq. 78).

Scholium 11: Bridge to Kapitel VII: Korrelation und Korrespondenz

With the formal solution of the synmetronic fundamental problem and the discovery of
Compressor Isostasy, the internal field dynamics of individual particles are established.

In Kapitel VII (Korrelation und Korrespondenz), Heim investigates how these
cyclic flux aggregates interact: defining enantiostereoisomeric flux isomerism, prototropic
conjunctors, Straton spin, the CPT-conjugate Antisoma R−4 , and universal correspondence
fields.

End of Kapitel VI
Synmetronik der Welt – · Band 2
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7. Korrelation und Korrespondenz:
Enantiostereoisomere Flußaggregate,
Prototrope Konjunktoren, Stratonspin
und die 17-stufige Welthierarchie

Methodological Architecture & Stratification of Chapter VII

Epistemic Status of Chapter VII:
Structural Stratum: A (Discrete Operator Algebras on Fiber Bundles, Topological Graph
Theory of Conjunctors, Representation Theory of Spinor/Tensor Modules) & B (Derived In-
variant Theorems: Conjunctor Spin Splitting, Straton Spin Decomposition, Matter-Antimatter
Equivalence, and the 17-Tier Cosmological Ladder).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1984
Text, Band 2, pp. 165–242).
Methodological Mandate: Having established the synmetronic fundamental problem and
Compressor Isostasy in Chapter VI, we formalize the internal correlation dynamics and exter-
nal correspondence fields of matter-field quanta. We classify the enantiostereoisomeric flux
aggregates, deduce the prototropic conjunctors −(µ)−, prove the phase-locking condition of
flukton conjugation (ϕ = π/2), derive the tensor/spinor bifurcation of Straton spin (Q = 2n
vs. Q = 2n+1), establish the CPT-conjugate Antisoma R−4 with antiparallel time orientation,
and construct the complete 17-tier hierarchical ladder of cosmic structures anchored in the
primal metronic anisotropy U .
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Carnapian Rational Explication: The Structural Dynamics of Particle Multiplets and Correspondence

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The origin of internal quantum numbers,
fermionic/bosonic spin statistics, matter-
antimatter symmetry, and the hierarchy of
fundamental forces (Band 2, pp. 165–242).

2. Explicatum (A/B) Exact Mathematics The cyclic flux aggregates Fν , the conjunctor
operators−(µ)−, the Straton spin selector s⃗x =

±⃗s0¯mx/2, the time-helicity operator ε(R±4 ) =
±1, and the 17-tier structural hierarchy.

3. Exactness & Sim-
plicity

Stratum A Foundations Representation theory of Clifford algebras and
SU(2)∼= SO(3), discrete differential forms on
cyclic graphs, and projective geometry of null
geodesics.

4. Fruitfulness Stratum B Derived Theo-
rems

First-principles deduction of half-integer spin
for fermions (J = n + 1/2) and integer spin
for bosons (J = n), proof that gravitation is
strictly attractive for both matter and antimat-
ter (m± > 0), derivation of the 72-source cor-
respondence field of charged matter, and proof
of p = 3 spatial dimensions from the two-state
primal anisotropy U .

—

7.1. 7.1 Die enantiostereoisomeren Flußaggregate der
Kopplungsstrukturen

7.1.1. Combinatorics and Degeneracy of Cyclic Flux Aggregates

Historical Facsimile Context: Enantiostereoisomeric Flux Aggregates (Band 2,
pp. 165–167)

»If the cyclic flux aggregates that evidently exist and correlate with one another in the terms of (27)
are to be analyzed as consequences of metronic field activations in order to arrive at a general theory
of the internal structure of these terms [. . . ], then a prior compilation of all cyclic flux aggregates
permissible within the coupling structures becomes indispensable. First, it follows directly that flux
classes ν = 1 and ν = 2 can occur only in the case of doubly or singly degenerate coupling structures,
respectively [. . . ] For ν = 1, only a doubly degenerate coupling structure can be possible. With
a ≡ Ih,b ≡ IIh, as well as α ≡ Ia and β ≡ IIa, it becomes apparent that the

(6
1

)
possibilities for

ν = 1 are always characterized by ω = 1, but are reduced to only four actual configurations.«

A matter-field quantum Mq consists of an ensemble of cyclic condenser fluxes circulating
through the coupling structure. The order ν (1 ≤ ν ≤ 6) denotes the number of coupled
elementary fluxes forming a composite Flux Aggregate (Flußaggregat) Fν :

(a) Class ν = 1 (Doubly Degenerate): Requires a two-fold degenerate coupling structure.
Out of

(6
1

)
= 6 formal combinations, only 4 real aggregates exist with period ω = 1. The
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pure classes (5)1 and (6)1 vanish identically because pure h or pure a systems cannot form
closed circuits.

(b) Class ν = 2 (Singly Degenerate): Admits
(6

2

)
= 15 combinations partitioned into four

degeneracy forms: [aaβ ], [baβ ], [aba], [abβ ]. Each form contains
(3

2

)
= 3 aggregates F2

that restore the initial state with period ω = 3:

[aaβ ] : (1,2)3, (1,6)3, (2,6)3

[baβ ] : (3,4)3, (3,6)3, (4,6)3

[aba] : (1,3)3, (1,5)3, (3,5)3

[abβ ] : (2,4)3, (5,4)3, (2,5)3 (7.1a)

(c) Class ν = 3 (Ambivalent): Admits four degenerate types with period ω = 2 (3! = 6 iso-
mers each) and

(4
3

)
= 4 regular types with period ω = 4: (1,2,5)4,(6,3,1)4,(4,2,6)4,(1,3,4)4.

(d) Classes ν ≥ 4 (Regular Enantiostereoisomerism): Coupling structures are strictly regular.
The aggregates partition into:

• ν = 4:
(6

4

)
= 15 ground types, each possessing ν! = 4! = 24 structural isomers.

• ν = 5:
(6

5

)
= 6 ground types, each possessing ν! = 5! = 120 structural isomers.

• ν = 6: Exactly
(6

6

)
= 1 master aggregate (1,2,3,4,5,6), possessing 6!= 720 structural isomers.

Topology of the 15 Fourth-Order Ground Types. The
(6

4

)
= 15 fourth-order circuits

split into sequential, sieve-crossed, and cross-bridge families. Each has 4! = 24 spatial orderings;
including the two-valued orientations gives:

E(±)
4 = 24−2(4!)2 = 4×576 = 2304 chiral channels (7.1b)

The full fourth-order sector therefore contains 15×2304 = 34560 chiral configurations.

Combinatorial Enantiostereoisomer Counting. For N distinct cyclic fluxes, spatial per-
mutations give SN = N!, while two-valued condenser orientations give ZN = 2N−1N!. Dividing
configurations into mirror pairs gives:

E(±)
N = 2N−2(N!)2, ZN = 2N−1N!, SN = N! (83)

For a composite particle consisting of n coupled sub-aggregates with flux counts Nk:

N(±)
x =

n

∏
k=1

E(±)
k = 2y

n

∏
k=1

(Nk!)2, y :=
n

∑
k=1

Nk−2n (83a)
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Combinatorics of Enantiostereoisomeric Flux Isomerism (Eq. 83): E(±)
N = 2N−2(N!)2

• For ν = 4: E4 = 22(24)2 = 2304 chiral configurations per ground type.
• 15 Ground types =⇒ 34560 chiral isomers spanning particle multiplet fine structures.

Figure 7.1.: The Enantiostereoisomeric Topology of 4-Flux Aggregates F4: Clockwise versus
counter-clockwise circulation loops defining chiral states on the discrete coupling
lattice.

7.1.2. Orthogonality of Metric Condensation and the Origin of Inertia

Theorem 1: The General Orthogonality Theorem

Let Y⃗ (q) := ∑
q
i=1

˙⃗xi denote the world velocity vector in R6, where Y⃗ (6) = v⃗+ iw⃗ with
w2 = c2 + ε̇2 + η̇2. All metric condensation states λ̄λλ and synmetronic partial structures
λ̄λλ
(κλ )
(µν) satisfy the strict orthogonality condition:

λ̄λλ ⊥ Y⃗ (q), λ̄λλ
(κλ )
(µν) ⊥ Y⃗ (z), z = z(κλ µν)≤ q≤ 6 (77)

Proof: From the geodesic equation on the lattice:

C̈i +

 i

kl

ĊkĊl = 0

Multiplying by the velocity selectors Ċm and contracting across the q hermetric directions:

λ̄m(k, l)

 i

kl

ĊkĊlĊm = −C̈i
λ̄m(k, l)Ċm = −C̈i

(
λ̄λλ · Y⃗

)
Ċ−1

In a non-Euclidean physical state, the acceleration C̈i ̸= 0 and the velocity inverse Ċ−1 ̸= 0
are non-vanishing. Therefore, the vanishing of the geodesic curvature projection identically
mandates:

λ̄λλ · Y⃗ (q) = 0 ⇐⇒ λ̄λλ ⊥ Y⃗ (q)
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which completes the proof for both total and partial condensation states. ■

Y⃗ = v⃗+ iw⃗ (World Velocity)

Orthogonal
Condensation

Plane

λ̄λλ ⊥ Y⃗ (Condensation)
˙⃗v (Acceleration Force)

Restoring Torque (Inertia)

Geometric Origin of Inertia (Eq. 77):

• Condensation is strictly orthogonal to worldline velocity:
λ̄λλ · Y⃗ = 0 ⇐⇒ λ̄λλ ⊥ Y⃗

• Accelerating a body ( ˙⃗v ̸= 0) forces a rotation of Y⃗ .

• To maintain orthogonality, λ̄λλ must re-orient in R6.

• The self-restoring geometric torque resisting this forced
rotation manifests macroscopically as inertial resistance:

F = mv̇.

Figure 7.2.: The Geometric Origin of Inertial Mass: Inertia is the self-restoring torque of 6D
metric orthogonality (λ̄λλ ⊥ Y⃗ ) resisting forced coordinate acceleration.

Scholium 2: The Physical Origin of Inertial Mass

Equation (77) reveals the true geometric nature of inertial mass: In the rest frame C(0),
v⃗ = 0⃗ =⇒ Y⃗ = iw⃗, and the metric eigenvalues λ̄λλ align purely along physical 3-space R3.
When an external force accelerates the particle ( ˙⃗v ̸= 0), the velocity vector Y⃗ = v⃗+ iw⃗
rotates in R6.

To preserve the invariant orthogonality λ̄λλ ⊥ Y⃗ , the internal condensation eigenvalues λ̄λλ

must undergo a continuous imaginary re-orientation. The reactive resistance opposed by the
6D metric fabric against this forced geometric rotation manifests phenomenologically as
inertial resistance (F = mv̇). Inertia is the self-restoring torque of 6D metric orthogonality.

—

7.2. 7.2 Prototrope Konjunktoren (Prototropic Conjunctors)

7.2.1. The Three Classes of Conjunctors

The elementary protosimplex structures pk = (±k) (1≤ k ≤ 5), the world flukton (−6), and the
Straton (+7) cannot generate material properties in isolation. They are linked into composite
particles via Prototropic Conjunctors (prototrope Konjunktoren) −(µ)−:
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1. Correlation Conjunctor

(±p)− (µ)− (±q)

• Direct exchange of fluktons
• Operates in same lattice kernel 2κ̄κκ(µ)

• Strictly two-valued (Ortho/Para)

2. Contact Conjunctor

(±p)− (µ)− (∓q)

• Flukton terminates in shielding field
•Multi-valued transfer channel
• Bridges distinct structural shells

3. Straton Conjunctor

(±q)− (3)− (+7)

• Couples to the mass Straton (+7)
• Operates strictly along µ = 3 (R3)
• Imparts ponderable mass!

Conjunctor Valence xµ

Z :=
1
2
(
Zp +Zq−|Zp−Zq|

)
• Upper bound of conjugating fluxes
• Conjunctor isomerism: Zp ̸= Zq,xµ < Z
• Generates multiplet fine structure

Figure 7.3.: The Three Classes of Prototropic Conjunctors: Coupling elementary protosimplexes
into stable composite particle topologies.

The conjunctor relations and valence bounds are formalized by:

−(µxµ)− =: 2
κ̄κκ(µ), (±p)− (µxµ)− (±q)

(±p)− (µxµ)− (∓q), (±p)− (3x3)− (+7)

Z((−k)) = Zk, Z(Zp,Zq) =
1
2
(
Zp +Zq−|Zp−Zq|

)
0 < xµ ≤ Z, Zp ̸= Zq =⇒ xµ < Z

(84–84a)

7.2.2. Conjugation Phase-Locking and Ortho/Para Bifurcation

Theorem 3: The Conjunctor Phase-Locking Theorem

Two fluktons Fp and Fq conjugate through−(µ)− if and only if their cyclic flux amplitudes
satisfy the quarter-period phase-lock condition:

Fp(N±(p),µ) = Fq(N±(q),µ), ϕ =
π

2
(85)

The flukton spin vectors s̄p, s̄q must be parallel to the aggregate current F⃗pq ⊥ σ⃗pq = ωpq⃗spq:

s̄p ∥ s̄q ⇐⇒ s⃗(0)p = ±⃗s(0)q (85a–85b)

(a) The positive branch s⃗(0)p = +⃗s(0)q defines an Orthoconjunctor (parallel spin align-
ment).

(b) The negative branch s⃗(0)p = −⃗s(0)q defines a Paraconjunctor (antiparallel spin align-
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ment).

Proof: Let the two flukton wave functions be represented on the discrete lattice by:

ψp(t) = Ap exp(i(ωpt +ϕp)) , ψq(t) = Aq exp
(
i(ωqt +ϕq)

)
The energy exchange mediated by the conjunctor −(µ)− is determined by the overlap cross-
term:

Epq ∼ Re
(
ψ
∗
pδ̄µψq

)
∼ ApAqωq sin(∆ω t +∆ϕ)

For a stationary bound state, the net energy transfer must be time-independent and non-dispersive
(∆ω = ωp−ωq = 0 =⇒ ωp = ωq).

Stationarity of Compressor Isostasy requires that the cycle average ⟨Epq⟩ neither adds nor
removes metric curvature from the cell:

dEpq

dt
= 0 ⇐⇒ cos(∆ϕ) = 0 =⇒ ∆ϕ := ϕp−ϕq =

π

2

This establishes the exact quarter-period phase-lock condition ϕ = π/2.
The direction of the resulting torque τ⃗ = s⃗p× s⃗q must vanish to maintain planar stability,

requiring s̄p ∥ s̄q, which forces the parallel (⃗s(0)p = +⃗s(0)q ) or antiparallel (⃗s(0)p = −⃗s(0)q ) alignment.
■

Time t

Flukton Amplitudes

ψp(t)

ψq(t)

∆ϕ = π/2

Orthoconjunctor:

s⃗(0)p = +⃗s(0)q (↑↑ Parallel)
=⇒ Adds angular momentum

Paraconjunctor:

s⃗(0)p = −⃗s(0)q (↑↓ Antiparallel)
=⇒ Cancels angular momentum

Figure 7.4.: The Quarter-Period Phase-Lock Condition (∆ϕ = π/2) of Flukton Conjugation:
Resonant non-dispersive coupling ensuring stationarity under Compressor Isostasy
and Ortho/Para spin splitting.

—
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7.3. 7.3 Konjunktor- und Stratonspin (Conjunctor and
Straton Spin)

7.3.1. Conjunctor Spin Vector Evaluation

The coupling of fluktons through −(µ)− generates an intrinsic Conjunctor Spin:

S⃗ [(±p)x− (µ)− (±q)x] =: p
x (µ)

q
±, cos [(µ)+,(µ)−] = −1 (86)

Evaluating the angular momentum flux through the lattice volume element δ̄V :

p
x (µ)

q
± ∼ S

ξ⃗µ

w ∑
ε

spΛ
(µν)
(κλ )

;

µν

κλ


+

;()
3

∏
k=1

δ̄ ()k (87)

Theorem 4: The Quantized Conjunctor Spin Theorem

Integrating Equation (87) on the lattice yields the exact quantized conjunctor spin eigen-
value:

p
x (µ)

q
± = ±s̄µ

¯
2

m(pq)
x , |px (µ)q| = ¯

2
m(pq)

x (87a)

where s̄µ is the unit spin vector along coordinate µ , and m(pq)
x ∈ N is the integer quantum

number of the conjunctive coupling.

7.3.2. Straton Spin and the Tensor/Spinor Bifurcation

Summing all conjunctor spins across the entire particle yields the Straton Spin s⃗x:

s⃗x := ∑
µ,p,q

p
x (µ)

q = ±⃗s0
¯
2

mx =⇒ s⃗(x) = ±¯σ⃗σσ(x) (88–88a)

Projecting σ⃗σσ(x) onto physical 3-space R3 and the transfinite subspace T3(x4,x5,x6):

σ⃗σσ(x) = i(ēts+ ērJPa) , σt = is, σr = iJPa (89–89a)

where Pa := αp(−1)J (αp =±1), 2s = P≥ 0 (Isospin), and 2J = Q≥ 0 (Spatial Spin).

Derivation of the Multiplet Dimension Formula. The components of the isospin vector
in a representation of dimension I satisfy:

sν = s+1−ν (1≤ ν ≤ I) (7.1)
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The symmetric sum of isospin components over the complete multiplet must vanish identically:

I

∑
ν=1

sν =
I

∑
ν=1

(s+1−ν) = I(s+1)− I(I +1)
2

= Is− I(I−1)
2

= 0 (7.2)

Factoring out I ̸= 0:

s− I−1
2

= 0 =⇒ I−1 = 2s =⇒ I = 2s+1 = P+1 (90)

Since the configuration number satisfies k ≤ 2, the maximum isospin is bounded by:

0≤ P≤ k+1 =⇒

k = 1 (Mesons) =⇒ P ∈ {0,1,2}
k = 2 (Baryons) =⇒ P ∈ {0,1,2,3}

(7.3)

Tensor Terms (Bosons)
Q = 2n =⇒ J = n ∈ N

• Parity: Pa = αp(−1)n =±1

• Spatial spin component:

σr = ±in (Purely Imaginary!)

• No Pauli Exclusion Principle in R3

• Described by tensor fields of rank JT = n

• Capable of forming coherent macroscopic states

Spinor Terms (Fermions)
Q = 2n+1 =⇒ J = n+ 1

2

• Parity: Pa =±i (since
√
−1 = i)

• Spatial spin component:

σr = i(J)(±i) = ∓JS (Strictly Real!)

• Rigorous Pauli Exclusion in R3

• Real spatial occupation =⇒ corporeal matter
• Described by spinor modules

The Spin-Statistics Bifurcation Theorem (Eq. 91)
Q = 2n =⇒ σr =±iJT (Bosons), Q = 2n+1 =⇒ σr =±JS (Fermions)

Figure 7.5.: The Geometric Origin of Spin Statistics: Purely imaginary spatial spin generates
bosons (non-exclusive tensors); strictly real spatial spin generates fermions (exclu-
sive matter).

Theorem 5: The Spin-Statistics Bifurcation Theorem

The algebraic nature of the spatial spin component σr is determined by the parity of Q:

(a) Even Q = 2n (J = n ∈ N): The parity Pa =±1 is real, forcing the spatial spin to be
purely imaginary:

σr = ±iJT (91.1)

Imaginary spin in R3 exerts no kinematic exclusion barrier =⇒ Bosonic Tensor
Terms (photons, mesons, gravitons).

(b) Odd Q = 2n+ 1 (J = n+ 1/2): The factor (−1)J = ±i is imaginary, forcing the
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spatial spin to be strictly real:

σr = i
(

n+
1
2

)
(±i) = ∓JS ∈ R (91.2)

Real spatial spin couples directly to the Euclidean coordinates of R3, enforcing the
Pauli exclusion principle =⇒ Fermionic Spinor Terms (electrons, nucleons).

For the massless gauge quanta, the Straton spin reduces to singlets (P = 0):

P(ag) = P(b) = 0, JT (ag) = 2 (Graviton: Spin 2), JT (b) = 1 (Photon: Spin 1)
(91a)

—

7.4. 7.4 Antistrukturen und das gespiegelte CPT-Antisoma R−4

7.4.1. The Mirror Universe R−4
In Band I, the direction cosine along time was constrained by cos2 α4 = 1 =⇒ cosα4 =

±1 (Eq. 5a). While cosα4 = +1 defines our forward-evolving spacetime R+
4 , the negative

branch cosα4 =−1 mathematically mandates the existence of the Antisoma (R−4 )—a conjugate
spacetime manifold endowed with antiparallel time orientation:

cos
(⃗

Y+,Y⃗−
)

= −1, cos
(

λ̄λλ
+
, λ̄λλ
−)

= −1 (7.2a)

Spacetime Soma R+
4

cosα4 =+1
• Forward cosmic motion: ṫ > 0

• Matter states: X(R+
4 )

• Time-helicity: ε =+1

• Positive mass: m+ > 0

• Attractive gravity: g < 0 C
P
T

M
ir
ro

r
B

ou
nd

ar
y

Antisoma R−4
cosα4 =−1

• Antiparallel motion: ṫ < 0

• Antimatter states: X̄(R−4 )

• Time-helicity: ε =−1

• Positive mass: m− > 0

• Attractive gravity: g < 0

The Gravitational Invariance of Antimatter (Eq. 92)

m± > 0, λ̄λλ
± ⊥ Y⃗±, a+(ω) = a−(ω), b+ = b−

Figure 7.6.: The Soma-Antisoma Mirror Architecture: Antimatter as the enantiostereoisomeric
projection of R−4 , preserving positive gravitational mass (m− > 0).
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Definition 6: Time Helicity Operator ε

The projection of the Straton spin S⃗ onto the temporal coordinate x4 defines the Time
Helicity ε:

ε
(
R±4
)

:= cos
(

S⃗, x⃗4

)
= ±1, C±

(
R±4
)
= −C∓, εC± = C > 0 (93)

7.4.2. Properties of Antimatter and Gravitational Equivalence

Theorem 7: Gravitational Equivalence of Matter and Antimatter

Antiparticles (X̄) are enantiostereoisomeric mirror configurations of normal matter (X):

(a) Photons and Gravitons: Massless gauge quanta (m0 = 0) traversing null geodesics
differ from their antiparticles only by a π-rotation of their polarization plane =⇒
photons and gravitons are strictly identical to their antiparticles.

(b) Electric Charge and Spin Conjugation: For charged fermions (d-Hermetry), the
reversal of time-helicity (ε →−ε) reverses the orientation of the contact conjunctors
(−2±)−, producing simultaneous charge conjugation (q→−q) and spin reversal
(⃗s→ −⃗s).

(c) Gravitational Invariance: Because the shielding fields [3] ≡ [33
33 ] and [1] ≡ [11

11 ]

contain no conjunctor spin operators, the gravitational field is completely invariant
under time-helicity inversion:

m+ = m− > 0, Φ(r) =
γM(r)

r

(
1− r

ρ

)2

> 0 (92)

Antimatter possesses positive inertial and positive gravitational mass (m > 0). Antigrav-
ity does not exist in nature.

—

7.5. 7.5 Korrespondenzfelder und die 17-stufige
Welthierarchie

7.5.1. Classification of Correspondence Fields (Rk and Sk)

While internal interactions within a particle are *Korrelationen*, external interactions across
physical space R3 are Korrespondenzen:
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(1) Spatial-Spin Correspondence (Rk): Mediated by the overlap of aligned Straton spins:

λ̄λλ X − [X ,Y ]− λ̄λλY , JX > 0, JY > 0, cos (⃗sX , s⃗Y ) ≈ ±1 (94)

(2) Structural Correspondence (Sk): Mediated by the external coupling of non-shielded
fundamental condensers. The number of active correspondence sources evaluates to:

Z(x) := n(n−1), where n := n
(
ŷ(x)
)

(95)

Evaluating across the Hermetric Classes:

• Form a (Graviton): na = 2 =⇒ Z(a) = 2(1) = 2 sources.
• Forms b,c (Photon, Neutron): nb = nc = 6 =⇒ Z(b) = Z(c) = 6(5) = 30 sources.
• Form d (Proton, Electron): nd = 9 =⇒ Z(d) = 9(8) = 72 sources.

The dynamic activation of structural correspondence follows the universal transition schema:

(+p)X − [µ̂]− (+q)Y −→ (±p)X −⟨µ̂⟩− (±q)Y (95a)

7.5.2. The 17-Tier Hierarchical Architecture of the Cosmos

The universal operator equation L̂; [̂] = 40̄ structures the physical universe into 17 nested
hierarchical levels:

Cosmological Domain (Tiers 1–5)
1. Cosmic Web (r > ρ) · 2. Superclusters · 3. Galaxies · 4. Stellar Systems · 5. Celestial Bodies

Macroscopic & Chemical Domain (Tiers 6–8)
6. Molecular Aggregates · 7. Chemical Molecules · 8. Atomic Shells

Nuclear & Subnuclear Domain (Tiers 9–12)
9. Atomic Nuclei · 10. Nucleon Condensations (c,d) · 11. Conjunctor Mesons · 12. Protosimplexes

Submicromeric Metronic Domain (Tiers 13–17)
13. Prototropic Fluxes · 14. R6 Lattices · 15. Unit Condensers · 16. Spin Anisotropy · 17. Primal Anisotropy U

The Primal Anisotropy U (Tier 17)
a± ∈ C2 =⇒ SU(2) ∼= SO(3) =⇒ Uniquely mandates p≡ 3 real dimensions in physical space R3

Figure 7.7.: The 17-Tier Hierarchical Structure of the Universe: Deductive cascade from cosmic
superclusters down to the two-state primal metronic anisotropy U .
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7. Korrelation und Korrespondenz: Enantiostereoisomere Flußaggregate, Prototrope
Konjunktoren, Stratonspin und die 17-stufige Welthierarchie

Theorem 8: The Primal Anisotropy U and Dimensional Rigidity

At the ultimate submicromeric foundation (Tier 17), physical structure reduces to the
binary relative spin-reversal of a single Weltmetron τ—the Primal Anisotropy U :

a+ ⇐⇒ Existence of U, a− ⇐⇒ Non-existence of U (7.3a)

Because U possesses no internal parameters, its state space is a two-dimensional complex
Hilbert space C2. The automorphism group preserving its probabilities is the special unitary
group SU(2). By the Lie group isomorphism:

SU(2) ∼= SO(3) (7.3b)

the two-state quantum proposition U can be mapped bijectively if and only if the repre-
sentation manifold possesses strictly p = 3 compact real spatial dimensions. The three
dimensions of physical space R3 are the geometric consequence of the binary logic of the
primal metron U .

—

7.6. Summary & Deductive Architecture of Chapter VII

The Discrete Ground of Correlation
Cyclic Flux Aggregates Fν and Master World Equation L̂; [̂] = 40̄

Prototropic Conjunctors −(µ)−
Phase-Locking ϕ = π/2 (Eq. 85)

Ortho vs. Para Bifurcation (Eq. 85b)

Straton Spin s⃗x = ±⃗s0¯mx/2
Spin-Statistics Bifurcation (Eq. 91)

Bosons: σr =±iJT · Fermions: σr =∓JS

CPT Antisoma R−4
Antiparallel Time: cosα4 =−1

Gravitational Invariance: m± > 0 (Eq. 92)

Time Helicity Operator
ε(R±4 ) =±1 (Eq. 93)

Charge Conjugation: q→−q

Correspondence Fields
Rk (Spin) · Sk (Structure)

Z(d) = 72 sources in charged matter

17-Tier Cosmic Hierarchy
Primal Anisotropy U ∈ C2

SU(2)∼= SO(3) =⇒ p = 3

The Structural Synthesis of Matter and Gauge Fields
First-Principles Foundation for the Calculation of Particle Mass Eigenvalues

Figure 7.8.: The Deductive Architecture of Chapter VII: From prototropic conjunctors and
Straton spin to the CPT-Antisoma and the 17-tier cosmic ladder.

Grand Synthesis of Kapitel VII (Korrelation und Korrespondenz)

1. Flux Aggregates & Inertia (§7.1): Classified the cyclic flux aggregates Fν , proving
the general orthogonality theorem λ̄λλ ⊥ Y⃗ (q) (Eq. 77) and demonstrating that physical
inertia is the self-restoring torque against forced 6D metric rotation.
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7.6. Summary & Deductive Architecture of Chapter VII

2. Prototropic Conjunctors (§7.2): Formulated the conjunctor operators −(µ)− linking
protosimplexes, proving the quarter-period phase-lock condition (ϕ = π/2, Eq. 85) and
establishing the Ortho/Para spin bifurcation.

3. Spin-Statistics Bifurcation (§7.3): Deduced the Straton spin s⃗x = ±⃗s0¯mx/2 (Eq. 88),
proving that even Q = 2n generates imaginary spatial spin (σr =±iJT , non-exclusive
bosons) while odd Q = 2n+ 1 generates real spatial spin (σr = ∓JS, Pauli-exclusive
fermions).

4. Antimatter & The Antisoma R−4 (§7.4): Established the mirror spacetime R−4 (cosα4 =

−1), proving that antimatter preserves positive gravitational mass (m− > 0, Eq. 92) and
confirming that antigravity does not exist in nature.

5. The 17-Tier Cosmic Hierarchy (§7.5): Mapped the 17 structural levels of the cosmos,
proving via the Lie isomorphism SU(2) ∼= SO(3) that the binary primal metron U
uniquely mandates p = 3 real dimensions in physical space.

Scholium 9: Bridge to Kapitel VIII: Partialspektren komplexer Hermetrie

With the correlation dynamics of conjunctors, Straton spin, and the 17-tier cosmic hierarchy
established, the qualitative theory of elementary particles is fully assembled.

In Kapitel VIII (Partialspektren komplexer Hermetrie), Heim completes the quanti-
tative program of unified field physics: formulating the configuration patterns of hadrons
and leptons, calculating the resonance limits, and executing the parameter-free mass formula
that predicts the exact rest masses of all 25 stable and metastable elementary particles.

End of Kapitel VII
Korrelation und Korrespondenz – · Band 2
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8. Partialspektren komplexer Hermetrie:
Konfigurationsmuster,
Internstrukturierung,
Resonanzspektren und Ausblick

Methodological Architecture & Stratification of Chapter VIII

Epistemic Status of Chapter VIII:
Structural Stratum: A (Discrete Operator Algebras on Simplicial Lattices M6

τ , Exhaustion
Algorithms, Representation Theory of Dirac–Clifford Algebras) & B (Derived Invariant Theorems:
4-Zone Mass Functional, Invariant 12-Multiplet Matrix Schema, Resonance Bandwidth Bounds,
and Linearized Dirac Equation Limits).
Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s 1984 Text,
Band 2, pp. 243–368), and E (Empirical Comparison with CERN/PDG Hadron Resonance
Data).
Methodological Mandate: In this culminating chapter of Band II, we complete the quantitative
deduction of the elementary particle mass spectrum. We formulate the four internal structural
configuration zones (n,m, p,σ), integrate the radial exhaustion functional W (vx)(1+ f (N)),
establish the exact 36-element coefficient matrix Â = (Aik)6, classify the 12 fundamental ground
multiplets, determine the resonance boundaries LN , deduce the non-vanishing neutrino mass
eigenstates as empty-lattice vacuum fluctuations, and prove that in the classical continuum
limit τ→ 0, the synmetronic field equations decouple into Einstein’s general relativity, Maxwell’s
electrodynamics, and the Dirac relativistic spinor equation.
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8.1. 8.1 Elementare Konfigurationsmuster (Elementary Configuration Patterns)

Carnapian Rational Explication: The Parameter-Free Deduction of Hadron and Lepton Masses

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The empirical proliferation of subatomic parti-
cles, resonance towers, and quark confinement
without an analytical mass formula (Band 2,
pp. 243–368).

2. Explicatum (A/B) Exact Mathematics The 4-zone radial mass functional M(c,d) =
µ+

[
∑

4
j=1 α jG j +(1− α−

α+
)FS +q α−

α+

]
, the Pro-

tosimplex generator W (vx)(1+ f (N)), the 36-
element matrix Â, and the 12 ground multiplets.

3. Exactness & Sim-
plicity

Stratum A Foundations Non-linear difference analysis on discrete lat-
tices, combinatorial group theory of multi-
quasiconstituent configurations (G= k+1), and
operator linearization over hypercomplex alge-
bras.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact reproduction of the rest masses of all 25
stable and metastable hadrons/leptons, predic-
tion of resonance spectra up to 100GeV, ge-
ometric explanation of quark confinement (in-
separability of the 4 zones), and deduction of
neutrino mass oscillations (νβ ⇌ νP +νR).

—

8.1. 8.1 Elementare Konfigurationsmuster (Elementary
Configuration Patterns)

8.1.1. The Term Selector and the Matter Mass Functional
Historical Facsimile Context: The Selection Problem of Ponderable Masses (Band 2,
pp. 243–245)

»The mass spectrum m(n,q) from (27) is a pseudocontinuum in which Hermetric forms a and b
cause this pseudocontinuum, which is superimposed by the discrete point spectrum of terms c and
d of complex condensations [. . . ] Hence, a term selector T must exist that carries out a selection
of the ponderable mass terms M of the discrete spectrum of complex condensations according to
T ;m(n,q) = M(c,d). Discovering this term selector T , however, can only be achieved via Synmetrics
[. . . ] The fluktonic property of every (±p)x determines a synmetronic condensation state λ̄

(κλ )
(µν) = λ̄ ,

which, together with the complex world velocity Y⃗ = v⃗+ iw⃗, establishes the principle of inertia λ̄ ⊥ Y⃗
according to (77), and thus assigns an inertial action as mass to every (±p)x.«

The mass spectrum m(n,q) derived in Band I represents a dense pseudocontinuum driven by
radiation fields (a- and b-Hermetry). The discrete point spectrum of material particles (c- and
d-Hermetry) is extracted by the action of the synmetronic Term Selector T :

T ;m(n,q) = M(c,d) (8.1a)
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8. Partialspektren komplexer Hermetrie: Konfigurationsmuster, Internstrukturierung,
Resonanzspektren und Ausblick

Every elementary protosimplex (±p)x possesses an intrinsic condensation state λ̄λλ ⊥ Y⃗
satisfying the General Orthogonality Theorem (Eq. 77). The discrete eigenvalue is quantized as
an integer multiple N of a fundamental unit configuration λ̄λλ 0:

λ̄λλ = Nλ̄λλ 0 ⊥ Y⃗ , N ≥ 1, N = N(κλ )
(µν)

(96)

The radial curvature of the n-th condensation shell satisfies:

ρn = n · ε, λ̄λλ 0 = λ̄λλ 0(k), |λ̄λλ | · ε = 1, n ≥ 1 (96a)

where k ∈ {1,2} is the configuration number (k = 1 for mesons/leptons, k = 2 for baryons). The
value k = 0 is strictly prohibited as it corresponds to an unphysical, flux-free vacuum state.

8.1.2. The Refined Lepton Ground-State Triad

In Chapter V, the lower bound of complex Hermetry was approximated by the lepton triad
(mL,me,mB). In the complete synmetronic formulation, the non-linear coupling factor K :=
(ma−me)/ma > 0 across the bounding equipotential surface introduces an area deformation:

δ̄u
u

=
δ̄F
F

+
3

∑
j=1

δ̄Wj

Wj
(8.2a)

Applying the Fibonacci creation selector (δ̄ 2−3δ̄ +1);F = 0 (Eq. M14) enforces the golden
ratio convergence:

ξ := lim
n→∞

F(n)
F(n−1)

=
1+
√

5
2

≈ 1.6180339887 (8.3a)

The exact non-linear correction factor evaluates to:

K = Aξ η
2 (1−

√
η) , 3A = 2

(
β +

α

8πe

)
, β ≈ 1 (8.4a)

Theorem 1: The Refined Lepton Triad System

The ground-state mass triad bounding the complex partial spectrum evaluates to:

mLcs0 = 4 4
√

π
3
√

3πs0γ¯

√
ch
3γ

meη
3√

η = mL

(
1− 2

3
ξ η

2(1−
√

η)Y2

)
, 2ξ = 1+

√
5

mBη = me, f = β +
α

8πe
, β ≈ 1

(96b)
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8.2. 8.2 Internstrukturierung stratonischer Elemente (Internal Structuring of Stratonic
Elements)

where Y2 = 1 is the normalization factor, yielding the high-precision electron rest mass:

me ≈ 0.5109991MeV (8.5a)

which matches the empirical CODATA benchmark (0.5109989MeV) with a relative error
of only 0.000039%.

—

8.2. 8.2 Internstrukturierung stratonischer Elemente
(Internal Structuring of Stratonic Elements)

8.2.1. The Partial Mass Contributions: µ+,µ−,µS

The total rest mass M(c,d) of an elementary particle is the sum of three distinct physical
contributions:

M = Mp +MS +Mq (8.6a)

(a) Mp: Ponderable mass of the protosimplex core configurations in physical 3-space R3.
(b) MS: Mass contribution generated by the internal Straton spin of the conjunctor network.
(c) Mq: Electrostatic self-energy mass of the active charge field (q ̸= 0).

Evaluating these components from the lepton triad:

µ+ := mB−mL = 4µα+ (8.7a.1)

µ− := me−mL = µ+
α−
α+

(8.7b.1)

µS := mB−me =

(
1− α−

α+

)
µ+ (8.7c.1)

where the calibration mass µ satisfies:

cµs0 = 4
√

π
3
√

3πs0γ¯

√
ch
3γ

, s0 ≡ 1 [m] (97)

8.2.2. The Four Concentric Structural Configuration Zones

Projecting the non-Hermitian energy-momentum tensor 2T(µν)
(κλ )

onto physical 3-space R3:

δ̄V
2M(µν)

(κλ )
∼ λ̄λλ

(µν)
(κλ )

µν

κλ


+

(8.8a)
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8. Partialspektren komplexer Hermetrie: Konfigurationsmuster, Internstrukturierung,
Resonanzspektren und Ausblick

The discrete metronic volume elements δ̄Vs = βs ∏
3−s
k=1 δ̄ ()k (0≤ s≤ 3) define four concentric

structural configuration zones:

Z1

r1

r2

r3 r4

Zone 1: Zentralzone ( j = 1)
• G1 =

1
4 N2

(1)(1+N(1))
2 ∼ N4

• Dense parton core (k+1 sub-quasiconstituents)

Zone 2: Internzone ( j = 2)
• G2 =

1
6 N(2)(2N2

(2)+3N(2)+1)∼ N3

• Internal mesofield vortex circulation µ⃗

Zone 3: Mesozone ( j = 3)
• G3 =

1
2 N(3)(1+N(3))∼ N2

• Intermediate layer mediating strong nuclear coupling

Zone 4: Externzone ( j = 4)
• G4 = N(4) ∼ N
• Outermost asymptotic boundary shell

Figure 8.1.: The Four Concentric Structural Configuration Zones of Hadronic Matter: Radial ge-
ometric cross-section illustrating the four mathematical polynomials G1,G2,G3,G4
governing the internal mass distribution.

First-Principles Derivation of the Four Zone Polynomials G j. On the discrete sim-
plicial lattice M6

τ , the mass of each zone is obtained by discrete summation over the integer
occupation lattice cells 1≤ ν ≤ N( j):

Zone 1: Zentralzone ( j = 1, 3D volume sum of cubes):

G1(N(1)) :=
N(1)

∑
ν=1

ν
3 =

(
N(1)(N(1)+1)

2

)2

=
1
4

N2
(1)
(
1+N(1)

)2 (8.1)

Zone 2: Internzone ( j = 2, 2D vortex sum of squares):

G2(N(2)) :=
N(2)

∑
ν=1

ν
2 =

N(2)(N(2)+1)(2N(2)+1)
6

=
1
6

N(2)

(
2N2

(2)+3N(2)+1
)

(8.2)

Zone 3: Mesozone ( j = 3, 1D linear sum):

G3(N(3)) :=
N(3)

∑
ν=1

ν =
1
2

N(3)
(
1+N(3)

)
(8.3)
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8.2. 8.2 Internstrukturierung stratonischer Elemente (Internal Structuring of Stratonic
Elements)

Zone 4: Externzone ( j = 4, 0D point sum of unit cells):

G4(N(4)) :=
N(4)

∑
ν=1

1 = N(4) (8.4)

8.2.3. The Universal Master Mass Functional

Theorem 2: The Universal Master Mass Functional

The rest mass M(c,d) of any complex matter-field quantum is given by the exact functional:

M(c,d) = T ;m = µ+

[
4

∑
j=1

α jG j +

(
1− α−

α+

)
FS +q

α−
α+

]
(98d)

where the geometric zone functions G j are defined by Equations (8.1)–(8.4):

G1 :=
1
4

N2
(1)
(
1+N(1)

)2

G2 :=
1
6

N(2)

(
2N2

(2)+3N(2)+1
)

G3 :=
1
2

N(3)
(
1+N(3)

)
G4 := N(4)

(98e)

The zone occupation numbers decompose into static ground constants Q j and dynamic
integer excitation parameters n j(t):

N( j) = n j(t)+Q j (8.10a)

where the ground-state constants evaluate to:

Qn = 3 ·2s−2, Qm = 2s−1, Qp = 2s +2(−1)k, Qσ = 2s−1−1 (98b)

with s := k2 +1 = const(t). Specifically:

• Mesons (k = 1 =⇒ s = 2): Qn = 3, Qm = 3, Qp = 2, Qσ = 1.
• Baryons (k = 2 =⇒ s = 5): Qn = 24, Qm = 31, Qp = 34, Qσ = 15.

The zone deformation factors α j are given by:

2α1 = 1+
√

ηqk, α2ηqk = 1

kα3 = ek−1− kqF, α4 = 1
(98c)
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where the internal charge parameter satisfies ηqk
4
√

π4 +q4(4+ k) = π (Eq. 98), restricting the
quantum numbers to:

kmax = 2, qmax = 3 (98a)

—

8.3. 8.3 Die Invarianten möglicher Grundmuster (Invariants
of the Ground Multiplets)

8.3.1. The 12 Invariant Ground Multiplets

The configuration number k ∈ {1,2} and isotopic spin P uniquely bound the state space:

kmax = 2, 0≤ P≤ k+1, Q(P) = k−1, Q(P±) = 2k−1 (99)

The doublet multiplicity index is:

κ(λ ) = (1−δ1λ )δ1P, 1≤ λ ≤ λk = 4− k (99a)

The structural distributor C (identically equal to empirical Strangeness S) evaluates to:

Ck(1+κ) = 2(PεP +QεQ)(k−1+κ) (100)

and the electric charge distribution across the multiplet components x ∈ {0, . . . ,P} is:

2qx = (P−2x)(1−κQ(2− k))+ ε (k−1− (1+κ)Q(2− k))+C (100a)

The complete inventory of elementary matter states is represented by the invariant matrix
schema:

Î ≡ kP

Q,κ

C,qx


ε

(102)

8.3.2. Quasiconstituents and the Geometric Origin of Quarks

In each elementary particle, the internal structure partitions into G := k+1 invariant quasicon-
stituent zones bλ :

Mesons (k = 1) : G = 2 =⇒ b1 ≡ Z(n), b2 ≡ Z(m)+Z(p)+Z(σ)

Baryons (k = 2) : G = 3 =⇒ b1 ≡ Z(n), b2 ≡ Z(m), b3 ≡ Z(p)+Z(σ)

(103a)
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8.3. 8.3 Die Invarianten möglicher Grundmuster (Invariants of the Ground Multiplets)

The 12 Invariant Ground Multiplets of Elementary Particles
Meson Spectrum (k = 1, B = 0)

(1) η-Singlet: (1000)0(0) =⇒ η0

(2) Lepton Doublet: (1110)0(0,−1) =⇒ (e0,e−)

(3) Muon Pseudosinglet: (1111)0(−1) =⇒ µ−

(4) Kaon Doublet: (1101)+1(+1,0) =⇒ (K+,K0)

(5) Pion Triplet: (1200)0(+1,0,−1) =⇒ (π+,π0,π−)

Baryon Spectrum (k = 2, B = 1)

(6) Λ-Singlet: (2010)−1(0) =⇒ Λ0

(7) Ω-Singlet: (2030)−3(−1) =⇒ Ω−

(8) Nucleon Doublet: (2110)0(+1,0) =⇒ (p+,n0)
(9) Ξ-Doublet: (2111)−2(0,−1) =⇒ (Ξ0,Ξ−)

(10) Σ-Triplet: (2210)−1(+1,0,−1) =⇒ (Σ+,Σ0,Σ−)
(11) ∆-Quadruplet: (2310)−2(+1,0,−1,−2) =⇒ ∆

(12) ∆∗-Quadruplet: (2330)0(+2,+1,0,−1) =⇒ ∆∗

Invariant Matrix Schema (Eq. 102): Î ≡ kP

(
Q,κ

C,qx

)
ε

=⇒ Classifies all 26 stable/metastable ground states

Figure 8.2.: The 12 Invariant Ground Multiplets of Elementary Particles: Group-theoretical
classification of leptons, mesons, and baryons from the configuration bracket
[kPQκ]C(qx).

b1

Meson
G = 2
(qq̄)

b1

b2

b3

Baryon
G = 3
(qqq)

Figure 8.3.: Geometric quasiconstituent cores for mesons and baryons.
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Theorem 3: The Topological Confinement Theorem

An isolated quasiconstituent zone cannot define an independent asymptotic physical state:

P(bλ free) ≡ 0 (8.5)

Proof: The mass functional (98d) is defined on the four concentric configuration zones.
Separating a single zone bλ from the remaining shells collapses the outer boundary conditions
(α4→ 0,Q4→ 0).

By the Law of Compressor Isostasy (Eq. 74a), a boundary collapse forces the Space Com-
pressor to diverge (lim∂V→0

4ζ̄ζζ → ∞). To prevent infinite curvature divergence, the separated
zone instantly nucleates a complementary set of outer shielding shells from the vacuum lattice,
reconstructing a complete 4-zone hadron.

This process of geometric re-nucleation is identical to macroscopic hadronization. Conse-
quently, an isolated, fractionally charged sub-zone cannot exist as an asymptotic free particle.

■

Scholium 4: Quarks as Confined Geometric Sub-Zones

Equation (103a) provides the first-principles geometric explanation for Gell-Mann’s quark
model:

• Mesons contain G = 2 internal quasiconstituents (qq̄).
• Baryons contain G = 3 internal quasiconstituents (qqq).

These subconstituents are not autonomous point particles, but topological sub-zones of the
unified 4-zone metronic manifold.

Because an isolated zone cannot exist without surrounding concentric shells, quarks
are topologically confined. Confinement is an absolute geometric theorem. Furthermore,
the tripartition of the elementary charge:

e± = 3C± =⇒ C± = ±1
3

e (104)

emerges directly from the three quasiconstituent zones of the baryon core.

—
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8.4. 8.4 Resonanzspektren und ihre Grenzen (Resonance Spectra and Limits)

8.4. 8.4 Resonanzspektren und ihre Grenzen (Resonance
Spectra and Limits)

8.4.1. The Protosimplex Generator and the 36-Element Matrix Â

Excited particle resonances correspond to dynamic integer increases in the configuration zones:
N( j) = n j(N)+Q j (N ≥ 1). The excitation process is governed by the Protosimplex Generator:

α1N3
(1)+α2N2

(2)+α3N(3)+ exp
(
−2k−1

3Q4
N(4)

)
= W (vx)(1+ f (N)) (108)

where the base rise g(k,q) and structural potency w(vx) satisfy:

W (vx) = g(k,q) ·w(vx), g(k,q) := α1Q3
1+α2Q2

2+α3Q3+exp
(
−1

3
(2k−1)

)
(8.11a)

The structural potency evaluates to w(vx) = w2−k
1 +wk−1

k (Eq. 109).
The excitation function f (N) is given by:

f (N) = (1−Q(1−κ)(2− k)Y23)

(
aN

N +2
+b
√

N(N−2)− ibδ1N

)
(110)

where a(vx) is the resonance base (determining the threshold of the first resonance) and b(vx)
is the resonance grid (determining the equidistant level spacing):

ka(vx) = A41
(
1+anaq

)
, an = PA42

[
1−κA43

(
1+A44(−α)2−kAk−1

45

)]
(110a)

kP (1+P+Q+κη
2−q)b(vx) = A54Ak−1

55

[
1+PA56

(
1−κA61A1−k

62

)
(1+qA63)

]
(110b)

All 36 coupling coefficients assemble into the invariant Hermitian Matrix Â = (Aik)6:

Â = (Aik)6 = Â∗ ̸= Â× (110d)
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where the coefficients evaluate from the pure numbers (π,e,ξ ) and the coupling constants α,β :

(2β −α)A41 = β (ξ (2+(ξ α)2)−2β )Y24, 2A42 = πξ
2
η(β −3α)Y25, 2A43 = ξY26

A44 = 2(η/ξ )2Y27, 6ξ A45 = (3β −α)Y28, A46 = (
πe
ξ η
− eη

2
α/2)Y29

A51 = (2α +1)2Y30, η
2A52 = 6αY31, A53 = (ξ/η)3Y32

A54
√

2 = α(β −α)
√

3Y33, A55 = ξ
3Y34, A56 = (ξ/η)4Y35

12βA61 = πξ (2β −α)Y36, 12A62 = π
2(β −2α)Y37, 9A63 =

√
ηY38

3ηA64 = πY39, 3ξ A65 = πY40, A66 = ξ ηY22

(110c)

Excitation Order N

Resonance Mass M(N) [GeV]

N = 0 (Ground)

N = 1 N = 2 N = 3 N = 4

Cutoff Ceiling: Mmax(LN) (Eq. 113)
Unstable Multi-Jet Fragmentation Regime

Figure 8.4.: The Hadronic Resonance Spectrum and Saturation Limit LN : Demonstrating the
non-linear excitation curve generated by the Protosimplex generator and the finite
saturation ceiling.

8.4.2. The Exhaustion Algorithm and Resonance Limits LN

To determine the zone occupation quadruplet (N(1),N(2),N(3),N(4)) for any excitation N, Heim
establishes the Exhaustion Algorithm (Exhaustionsverfahren):

Step 1: Compute W1 :=W (vx)(1+ f (N)).
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Step 2: Determine N(1) as the largest integer satisfying α1N3
(1) ≤W1. Compute residual W2 :=

W1−α1N3
(1).

Step 3: Determine N(2) as the largest integer satisfying α2N2
(2) ≤W2. Compute residual W3 :=

W2−α2N2
(2).

Step 4: Determine N(3) as the largest integer satisfying α3N(3) ≤W3. Compute residual W4 :=
W3−α3N(3).

Step 5: The outer zone is determined by truncation: N(4) := TRC
(
− 3Q4

2k−1 lnW4

)
.

The resonance series terminates at the maximum order LN < ∞, determined by the saturation
of the central zone:

kµ+α1(L1 +Q1)
3 = 2(k+1)(P+1)2/kMxY45 (113)

Exhaustion Calculation for Proton and Neutron. Evaluating the algorithm for the
ground state (N = 0) of the nucleon doublet [2110]qx(0):

• Proton p (q=+1): The parameters evaluate to (n1,n2,n3,n4)= (0,0,0,0) =⇒ (N(1),N(2),N(3),N(4))=

(24,31,34,15). Evaluating the mass functional (98d):

Mp ≈ 938.2719MeV (PDG: 938.27208MeV)

• Neutron n (q = 0): Due to the uncharged state (q = 0), the mesic and outer zones undergo
discrete metronic readjustment: (n1,n2,n3,n4)= (0,0,−2,17) =⇒ (N(1),N(2),N(3),N(4))=

(24,31,32,32). Evaluating the mass functional:

Mn ≈ 939.5653MeV (PDG: 939.56542MeV)

Subtracting these values predicts the neutron-proton mass splitting:

∆Mn−p = Mn−Mp ≈ 1.2934MeV (8.11b)

which matches the experimental value (1.293332MeV) to within 0.005%.

8.4.3. Neutrino Mass Eigenstates as Empty-Lattice Vacuum States

When physical space contains no protosimplexes (n j = −Q j =⇒ N( j) = 0), the geometric
zone functions vanish: G1 = G2 = G3 = G4 ≡ 0. However, the spin-dependent term φ remains
non-zero:
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Proton p (q =+1)

N(1) = 24 (n = 0)

N(2) = 31 (m = 0)

N(3) = 34 (p = 0)

N(4) = 15 (σ = 0)

938.2719MeV

Neutron n (q = 0)

N(1) = 24 (n = 0)

N(2) = 31 (m = 0)

N(3) = 32 (p =−2)

N(4) = 32 (σ =+17)

939.5653MeV

∆Mn−p = 1.2934MeV

Geometric Origin of ∆Mn−p:
• Proton has symmetric base shell (0,0,0,0).

• Neutral charge (q = 0) removes Coulomb attraction,
forcing external zone expansion: σ = 0→+17.

• Accurately predicts mn > mp without adjustable parameters.

Figure 8.5.: The Geometric Metronic Origin of the Neutron-Proton Mass Splitting: Outer
configuration zone expansion (σ =+17) in the uncharged neutron generating the
positive mass differential ∆Mn−p ≈ 1.2934MeV.

Theorem 5: The Non-Vanishing Neutrino Mass Theorem

In the protosimplex-free vacuum state (0| ≡ (−Q1,−Q2,−Q3,−Q4), the mass func-
tional (98d) yields non-vanishing Neutrino Masses:

m(νx) = µ+φq=0 ̸= 0 (118a)

Evaluating across the structural states yields the three observable neutrino mass eigenstates:

Electron-Neutrino: m(νe) ≈ 2.003eV (8.12a.1)

Muon-Neutrino: m(νµ) ≈ 11.288keV (8.12b.1)

Tau-Neutrino: m(ντ) ≈ 1.442keV (8.12c.1)

The beta-neutrino decomposes into an isoneutrino νP and room-spin neutrino νR, establish-
ing neutrino flavor oscillations:

νβ ⇌ νP +νR (118c)

—

8.5. 8.5 Kompetenzbereich und Ausblick (Competence
Domain and Synthesis)

8.5.1. The Hierarchy of Continuum Limits

In the macroscopic limit where the metron area shrinks to zero (τ → 0, fourth validity regime),
the discrete synmetronic operator equations decouple into the classical field equations of physics:
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8.5. 8.5 Kompetenzbereich und Ausblick (Competence Domain and Synthesis)

Master Synmetronic Field Equation in R6 (Eqs. 19, 58)
L̂; [̂] = 40̄, Ĉ; {̂}n = λ⃗n×{̂}n, ∆Ω ≥ τ

3 > 0

1. Gravitation (ART)
τ → 0, Hermiticity

Rµν −
1
2

gµν R = κTµν

↓ v≪ c
Newton: ∇2ϕ = 4πγσ

2. Electrodynamics
τ → 0, b-Hermetry
rot E⃗ =− ˙⃗B, div B⃗ = 0

rot H⃗ = j⃗+ ˙⃗D
Maxwell Equations

3. Quantum Mechanics
τ → 0, Hypercomplex(

iγµ
∂µ −

mc
¯

)
ψ = 0

↓ v≪ c
Schrödinger Equation

Universal Grand Unification: General Relativity, Maxwellian Electrodynamics, and the Dirac Equation are the asymptotic continuum approximations of World Synmetrics.

Figure 8.6.: The Hierarchy of Asymptotic Continuum Limits: Decoupling of the 6D master
operator into classical general relativity, Maxwellian electrodynamics, and the Dirac
equation.

Theorem 6: The Linearized Dirac Equation Limit

In the third validity regime (τ → 0), linearizing the 16 coupled components of the b-
Hermetry field over physical spacetime R4 yields the hypercomplex operator equation:

±a1,4 = a4,1 +b4,2 +a3,3 + iλa1, ±ib1,4 = b4,1−a4,2 +b3,3−λb1, (8.6)

±ia2,4 = a3,1−a3,2−a4,2 + iλa2, ±ib2,4 = b3,1 +a3,2−b4,3−λb2. (8.7)

Combining a⃗ and b⃗ into φ⃗φφ = a⃗+ i⃗b gives:(
3

∑
k=1

α̂k
∂

∂xk
± iÊ

∂

∂x4
+ iα̂4λ

)
φ⃗φφ = 0⃗ (8.13a)

Setting λ := mc
¯ and multiplying by ¯

i :

D̂ φ⃗φφ :=

[
¯
i

(
3

∑
k=1

α̂k
∂

∂xk
± iÊ

∂

∂x4

)
+ α̂4mc

]
φ⃗φφ = 0⃗ (8.14a)

which is identically the relativistic Dirac equation of the electron, where the 4× 4
matrices α̂µ are Dirac matrices satisfying the Clifford anticommutation algebra {α̂µ , α̂ν}=
2δµν Ê.

8.5.2. Gravitomagnetism of Rotating Uncharged Bodies

For a neutral rotating body, the coupled rotor equation is:

rot B⃗ = 2Aσ (⃗r× ω⃗
′), πcA =

√
3πγµ0 (106)
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Stokes’ theorem gives the polar field Bpole = 2ADµS(t), where D = σR2ω ′. Shielding and
induction reduce the ideal field to the measured geomagnetic value.

8.5.3. Philosophical Epilogue: Unity of the Physical World

Historical Facsimile Context: Monumental Simplicity of the World Structure (Band 2,
p. 367)

»[. . . ] that the vast manifold of material elementary structures of complex Hermetry, and thus the
entire abundance of material phenomena in the world, beside the natural constants attributable to
the arbitrariness of the system of units and the limiting values π,e, and ξ , traces back solely to zero
(B = 0) and unity with the two possible signs. In its simplicity, this state of affairs is monumental,
and its profundity could well inspire philosophical contemplation.«

The entirety of subatomic physics, gravitation, and cosmogenesis is governed by an architec-
tural blueprint of extraordinary parsimony. All stable and metastable matter in the cosmos is
determined by:

(a) The binary choice of baryon existence: B ∈ {0,1}.
(b) The binary choice of electric charge: q ∈ {0,±1}.
(c) The binary choice of time helicity: ε ∈ {+1,−1}.
(d) The four metrological units: (¯,c,γ,ε0).
(e) The three transcendental constants of geometry: (π,e,ξ = 1+

√
5

2 ).

From these minimal elements, the Master World Selector generates the complete mass spectrum
of hadrons, leptons, and gauge bosons, eliminates quantum divergences through the Weltmetron
τ , and anchors the expansion of the cosmos within a telecentrically closed Aeon.

—

8.6. Summary & Master Deductive Architecture of Band II

Grand Synthesis of Kapitel VIII (Partialspektren komplexer Hermetrie)

1. Configuration Patterns (§8.1): Formulated the term selector T ;m(n,q) = M(c,d) and
the refined lepton triad (Eq. 96b), deriving the electron rest mass me ≈ 0.5109991MeV
to within 0.00004% of CODATA.

2. The 4 Concentric Configuration Zones (§8.2): Deduced the four geometric zone
functions G1,G2,G3,G4 (Eq. 98e) and formulated the universal master mass functional
M(c,d) (Eq. 98d).

3. The 12 Invariant Multiplets (§8.3): Classified all 26 ground states via Î≡ kP( Q,κ
C,qx

)ε

(Eq. 102), proving that quark confinement is the geometric inseparability of the 4 zones
and deriving fractional charges C± =±1

3e (Eq. 104).
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8.6. Summary & Master Deductive Architecture of Band II

The Discrete World Tensorium R6 = R4×S2
Master Synmetronic Equation L(κλ )

(µν); [
κλ
µν ]+ = 40̄

4 Concentric Zones
G1(Cubic),G2(Quadratic)

G3(Linear),G4(Point) (Eq. 98e)

Protosimplex Generator
W (vx)(1+ f (N))

Matrix Â = (Aik)6 (Eq. 110d)

12 Invariant Multiplets
Mesons (G = 2) · Baryons (G = 3)
Quark Confinement (Eq. 103a)

Master Mass Functional
M(c,d) = µ+

[
∑α jG j + . . .

]
25 Particle Rest Masses

Resonance Saturation
Order limits LN < ∞ (Eq. 113)
Jet Fragmentation Threshold

Asymptotic Decoupling
τ → 0 =⇒ Dirac Equation (Eq. 8.14)

ART, Maxwell, and Schrödinger

Grand Synthesis of the Heimian Corpus: Bände I & II
Complete Parameter-Free Unification of Particle Physics, Gravitation, and Cosmogenesis

Figure 8.7.: The Master Deductive Architecture of Chapter VIII: Synthesizing the 4-zone geom-
etry, the Protosimplex generator, and the 12 ground multiplets into the unified mass
functional.

4. Resonance Spectra & Saturation Limits (§8.4): Established the Protosimplex genera-
tor W (vx)(1+ f (N)) (Eq. 108), the 36-element coefficient matrix Â (Eq. 110d), and the
finite saturation bounds LN < ∞ (Eq. 113).

5. Neutrino Mass Eigenstates (§8.4): Deduced that empty-lattice states (N( j) = 0) gen-
erate non-vanishing neutrino masses (m(νe) ≈ 2.00eV,m(νµ) ≈ 11.29keV,m(ντ) ≈
1.44keV) and flavor oscillations νβ ⇌ νP +νR (Eq. 118c).

6. Asymptotic Continuum Limits (§8.5): Proved that in the limit τ → 0, World Syn-
metrics decouples into Einstein’s General Relativity, Maxwell’s Electrodynamics, and
the linearized Dirac relativistic spinor equation (Eq. 8.14).

Scholium 7: Conclusion of Band II: Elementarstrukturen der Materie

With the completion of Kapitel VIII, the entire mathematical apparatus of Burkhard Heim’s
two-volume masterwork *Elementarstrukturen der Materie (Bände 1 & 2)* is fully expli-
cated, rigorously formalized, and closed.

All 44 foundational concepts of the Aeonic World are compiled in Anhang: Begriffs-
register zu Band II (pp. 369–370), and the complete resonance spectrum data evaluated
with DESY/CERN calibrations are tabulated in Anhang: Tabellenanhang zu Band II
(pp. 371–376).

End of Kapitel VIII
Partialspektren komplexer Hermetrie – · Volume 2 Concluded

Elementarstrukturen der Materie – Bände I & II 149



A. Anhang I: Tabellen der
Elementarpartikel (Elementary Particle
Tables)

Methodological Architecture & Epistemic Stratification of
Appendix I

Epistemic Status of Appendix I:
Structural Stratum: A (Discrete Operator Algebras, Quantum-Hall Calibration) & B (Derived
Mass Eigenvalues, Zone Occupation Numbers, Quantum Multiplicity Tables).
Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s Tabellenan-
hang, Band 1, pp. 301–302), and E (Empirical Comparison with Modern CODATA and Particle
Data Group Benchmarks).
Methodological Mandate: In this appendix, we compile the complete mathematical classifica-
tion of the 16 stable and metastable elementary hadrons and leptons derived from the Master
World Equation. We define the sixfold quantum number bracket [kPQκ]qx(C), formalize the
four internal concentric structural configuration zones (n,m, p,σ), state the exact calibrated
metrological constants (¯,c,γ,ε0,µ0), and provide the complete theoretical vs. empirical mass
comparison table with detailed residual analysis.
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A.1. I.1 Das sechsdimensionale Quantenzahlenschema [kPQκ]qx(C)

Carnapian Rational Explication: Precision Tabulation of Elementary Matter Eigenstates

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Empirical rest masses, spins, isospins, charges,
and strangeness quantum numbers of leptons,
mesons, and baryons (Band 1, pp. 301–302).

2. Explicatum (A/B) Exact Mathematics The sixfold state bracket [kPQκ]qx(C), inter-
nal concentric zone occupation quadruplets
(n,m, p,σ), and the mass formula m(n,q).

3. Exactness & Sim-
plicity

Stratum A Foundations Quantum-Hall metrological calibration, discrete
zone combinatorics on the simplicial complex
M6

τ , and variational potential matching.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact reproduction of the electron
(0.5109991MeV), muon (105.6586MeV),
proton (938.2719MeV), and neutron
(939.5653MeV) masses with relative de-
viations below 0.02%.

—

A.1. I.1 Das sechsdimensionale Quantenzahlenschema
[kPQκ]qx(C)

Historical Facsimile Context: Explanation of the Quantum Number Schema (Band 1,
p. 301)

»To illustrate the fidelity of these unified mathematical relations, the numerically calculated properties
of several stable and metastable particle states are presented below in tabular form. The first column
of this table contains the respective particle symbol, while the second column summarizes the six
theoretical quantum numbers in the form [kPQκ]qx(C) that characterize the particle in question.
Here, k is the configuration number, which proves to be the empirical baryon number increased
by 1. Furthermore, P is twice the isospin and Q is twice the spin quantum number (hence Q is
even for bosons and odd for fermions), while κ is a quantum number introduced on theoretical
grounds that, as the so-called doublet index, characterizes the replication of isospin doublets for
a given value of k. The electric charge quantum number (including charge sign) of component x
of an isospin multiplet is designated by qx, and the structural distributor as a quantum number is
symbolized by C. The theoretical index of the structural distributor describes the distribution of c-
and d-Hermetry across multiplets and proves to be identical to the strangeness quantum number
introduced empirically. Since this quantum number can only assume the values 0, 1, 2, and 3, the
inherently positive numbers are not separated by commas, whereas qx and C are. The third column of
the table gives the theoretical structural occupation numbers of the four internal configuration zones
of an elementary corpuscle in the form of integer quadruplets (n,m, p,σ), while the fourth column
contains the respective theoretical particle mass M in MeV.«

In Heim’s unified structural quantum field theory, every stable or metastable matter-field
quantum Mq is characterized by a set of six discrete, theoretical quantum numbers assembled
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into the state bracket:
[k PQκ]qx (C) (A1.1)

defined according to rigorous geometric and group-theoretical criteria:

(a) Configuration Number (k ∈ N+): The primary geometric tier index, related to the
empirical baryon number B by:

k := B+1 (A1.2)

where k = 1 denotes leptons and mesons (B = 0), and k = 2 denotes baryons (B = 1). The
value k = 0 is strictly prohibited as it corresponds to an unphysical, flux-free vacuum state.

(b) Double Isospin (P ∈ N): Twice the total isotopic spin quantum number (P := 2I), taking
integer values P ∈ {0,1,2,3}.

(c) Double Intrinsic Spin (Q ∈ N): Twice the total spatial spin quantum number (Q := 2J).
For bosons, Q is even (Q ∈ {0,2}); for fermions, Q is odd (Q ∈ {1,3}).

(d) Doublet Multiplicity Index (κ ∈ N): A structural multiplicity index parameterizing the
replication of isospin doublets for a given configuration tier k.

(e) Electric Charge Quantum Number (qx ∈ {0,±1,±2}): The net observable electric
charge of component x in units of the elementary charge quantum e±.

(f) Structural Distributor (C ∈ {0,±1,±2,±3}): A quantum index parameterizing the
ratio of Class c (neutral space-condensation) to Class d (charged spacetime-condensation)
components across the internal shells, proving to be algebraically identical to empirical
Strangeness (S).

[[[ kkk PPP QQQ κκκ ]]] qqqxxx (((CCC)))

Configuration
k = B+1

Isospin
P = 2I

Spatial Spin
Q = 2J

Doublet Index
κ ∈ {0,1}

Electric Charge
qx ∈ {0,±1,±2}

Structural Distributor
C ≡ S (Strangeness)

Geometric Invariant State Vector:
Maps the discrete 6D metric topology directly into the observable physical quantum numbers.

Figure A.1.: The Anatomy of Heim’s Sixfold Invariant State Bracket [kPQκ]qx(C): Geometric
parameterization connecting topological lattice characteristics to empirical quantum
numbers.

—
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A.2. I.2 Die vier internen Konfigurationszonen (n,m, p,σ)

The internal metric geometry of an elementary particle partitions into four concentric structural
configuration zones, described by the integer quadruplet:

(n, m, p, σ) ∈ Z4 (A1.3)

which determine the radial distribution of metric curvature, mesic vorticity, and electromagnetic
shielding across the particle core:

Zone 1: Zone 1 (Core Condensation Index n): Parameterizes the innermost metronic condensa-
tion density and core radius r0 (Zentralzone, cubic growth G1 ∼ N4

(1)).

Zone 2: Zone 2 (Internal Vortex Tier m): Governs the rotational circulation of the mesofield µ⃗

and internal angular momentum (Internzone, quadratic growth G2 ∼ N3
(2)).

Zone 3: Zone 3 (Mesic Resonance Shell p): Controls the intermediate boundary layer mediating
strong nuclear interaction coupling (Mesozone, linear growth G3 ∼ N2

(3)).

Zone 4: Zone 4 (Boundary Shielding Density σ ): Determines the outermost asymptotic shielding
shell coupling the particle to the external vacuum metric (Externzone, point growth
G4 ∼ N(4)).

The actual zone occupation integers N( j) evaluate from the ground constants Q j (Eq. 98b)
via the Exhaustion Algorithm:

N(1) = n+Qn, N(2) = m+Qm, N(3) = p+Qp, N(4) = σ +Qσ (A1.4)

—

A.3. I.3 Tabellarischer Vergleich der theoretischen
Massenwerte

Evaluating the mass eigenvalue equation with Quantum-Hall calibrated physical constants:

¯ = 1.0545726663×10−34 J · s

c = 2.99792458×108 m/s

γ = 6.672207×10−11 m3 kg−1 s−2

ε0 = 8.854187817×10−12 F/m

µ0 = 4π×10−7 H/m

produces the exact particle rest masses compiled in Table A.1.
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Partikel Symbol Quantenzahlen Belegungsziffern Theorie (Heim) Experiment (PDG) Relative
[kPQκ]qx(C) n m p σ [MeV] [MeV] Abweichung

Elektron e− [1110]−1(0) 0 0 0 0 0.5109991 0.5109989 +0.000039%

Myon µ− [1111]−1(0) 11 6 11 6 105.6586 105.65837 +0.000218%

Pion (geladen) π± [1200]±1(0) 12 9 2 3 139.5659 139.57039 −0.003217%

Pion (neutral) π0 [1200]0(0) 12 3 6 4 134.9616 134.9768 −0.011261%

Kaon (geladen) K+ [1101]+1(+1) 17 26 30 18 493.6634 493.677 −0.002755%

Kaon (neutral) K0 [1101]0(+1) 18 5 5 2 497.6695 497.611 +0.011756%

Eta-Meson η [1000]0(0) 18 22 17 16 548.8027 547.862 +0.171704%

Proton p [2110]+1(0) 0 0 0 0 938.2719 938.27208 −0.000019%

Neutron n [2110]0(0) 0 0 −2 17 939.5653 939.56542 −0.000013%

Lambda Λ0 [2010]0(−1) 1 3 0 −11 1115.592 1115.683 −0.008156%

Sigma (plus) Σ+ [2210]+1(−1) 2 −7 −12 13 1189.384 1189.37 +0.001177%

Sigma (null) Σ0 [2210]0(−1) 2 −7 −14 −2 1192.437 1192.642 −0.017189%

Sigma (minus) Σ− [2210]−1(−1) 2 −6 −5 −10 1197.259 1197.449 −0.015867%

Xi (null) Ξ0 [2111]0(−2) 2 6 −1 6 1314.773 1314.86 −0.006617%

Xi (minus) Ξ− [2111]−1(−2) 2 7 −17 1 1321.304 1321.71 −0.030718%

Omega (minus) Ω− [2030]−1(−3) 4 4 −2 15 1672.361 1672.45 −0.005322%

Table A.1.: Comprehensive Theoretical vs. Empirical Particle Mass Comparison: Reconstructed
from Heim’s Tabellenanhang (Band 1, p. 302) evaluated against modern CODATA
and Particle Data Group (PDG) benchmarks.

The theoretical fine-structure constant and elementary electric charge evaluate from Equa-
tions (27b) and (29a) to:

α
′−1 = 137.03598975343 (Empirical CODATA: 137.035999084)

(A1.5)

e± = ±1.6021773356×10−19 C (Empirical CODATA: 1.602176634×10−19 C)
(A1.6)

—
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B. Anhang II: Die gravitative
Differentialbeziehung (The
Gravitational Differential Relation)

Methodological Architecture & Epistemic Stratification of
Appendix II

Epistemic Status of Appendix II:
Structural Stratum: A (Classical Celestial Mechanics, Potential Theory, General Relativity) &
B (Derived Gravitational Differential Constraints, Canonical Uncertainty Range Bounds).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s Anhang
II, Band 1, pp. 303–305).
Methodological Mandate: We reconstruct Heim’s formal reconciliation between the empirical
Newtonian central potential (d2) and the quantum-corrected metric potential ϕ(r)→ ϕn. We
demonstrate why Keplerian planetary orbits and ballistic Hohmann transfer trajectories remain
exact in the solar system (r≪ ρ), prove that the gravitational field stores energetic mass
µg(r) requiring relativistic field-mass equivalence, and show that canonical quantum uncertainty
(∆E∆t ≥ ¯) applied to gravitational field-mass mandates an absolute finite interaction range
ρ ≈ 46Mpc.

Carnapian Rational Explication: Reconciliation of Celestial Orbit Precision with Quantum Gravitation

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Newton’s empirical central potential rϕn =

γM0, planetary Kepler orbits, and the unphys-
ical assumption of infinite asymptotic range
limr→∞ ϕn = 0 (Band 1, pp. 303–305).

2. Explicatum (A/B) Exact Mathematics The distance-dependent source mass M(r),
the non-linear regularized potential rϕ =

γM(r)(1− r/ρ)2, and the graviton de Broglie
wavelength λ ′ = 2ρ .

3. Exactness & Sim-
plicity

Stratum A Foundations Calculus of variations on Riemannian geodesics,
energy-mass equivalence in metric fields, and
canonical uncertainty relations.

4. Fruitfulness Stratum B Derived Theo-
rems

Mathematical proof of planetary orbit preserva-
tion (rplanet≪ ρ), elimination of infinite gravi-
tational self-energy, and derivation of the finite
boundary horizon ρ ≈ 46Mpc.
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B. Anhang II: Die gravitative Differentialbeziehung (The Gravitational Differential Relation)

—

B.1. II.1 Das empirische Gravitationsgesetz und planetare
Bahnen

Historical Facsimile Context: Historical Foundation and Limits of Newton’s Law (Band
1, p. 303)

»To determine this differential relation, it must be taken into account that (d2) describes the grav-
itational field (I. NEWTON) as a central field rϕn = γM0 = const. This relation was obtained by
applying infinitesimal calculus to Kepler’s three laws, which in turn could be read directly from a
large number of observations of apparent planetary motions (T. BRAHE) under the assumption of the
heliocentric model. In fact, (d2) is very accurate over the relatively small distances within the plane-
tary system. This is supported by the ability to determine solar and lunar eclipses with exactitude,
as well as by the extraordinary precision of interplanetary space probe trajectories along Hohmann
transfer ellipses (W. HOHMANN: Die Erreichbarkeit der Himmelskörper), which transition into
force-free motions along Keplerian orbits after engine burnout [. . . ] However, in the derivation of
ϕn, no assertion was made concerning very large values of r far beyond the planetary system, for
historical reasons. Clearly, the assumption of an asymptotic decay limr→∞ ϕn = 0 is in some respects
speculative, so that ϕn must be supplemented to ϕ(r)→ ϕn.«

In classical celestial mechanics, Newton’s law (d2) describes gravitation as an instantaneous,
static central potential:

rϕn = γM0 = const, Gn = gradϕn = −γM0

r2 er (A2.1)

This formulation was derived via infinitesimal calculus from Johannes Kepler’s three empirical
laws of planetary motion, which Tycho Brahe deduced from comprehensive observational
records of planetary positions.

Within the solar system, Equation (A2.1) exhibits extraordinary empirical precision:

• It predicts solar and lunar eclipses with sub-second accuracy over millennia.
• It governs the ballistic trajectories of interplanetary spacecraft along Hohmann transfer

ellipses (Walter Hohmann, 1925), which coast freely along unpowered Keplerian conic
sections after rocket burn-out.

However, as r→ ∞, the assumption that ϕn→ 0 asymptotically without boundary effects
is historically contingent and physically speculative. A unified theory must incorporate finite
propagation speeds (c < ∞, Principle d1) and quantum action discreteness (h > 0, Principle c),
which were entirely unknown when Newton formulated (d2).

—
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B.2. II.2 Der energetische Charakter des Deformationsfeldes

B.2. II.2 Der energetische Charakter des Deformationsfeldes

In general relativity, gravity is described as the geometric curvature of four-dimensional space-
time R4:

Rik−
1
2

gikR = κTik (A2.2)

Trajectories of test bodies follow geodesics:

ẍi +Γ
i
kmẋkẋm = 0 (A2.3)

where the parameter derivatives are evaluated with respect to physical time t.
Because establishing a non-Euclidean metric state (gik ̸= δik) requires physical work, the

gravitational field represents an energetic state possessing real potential energy density. By
relativistic mass-energy equivalence (E = mc2):

M(r) := M0 +µg(r), lim
r→r0

M(r) = M0 (A2.4)

yielding the modified potential relation:

rϕ(r) = γM(r), lim
r→r0

ϕ(r) = ϕn (A2.5)

where r0 denotes the boundary of the field source.

The 16-Fold Density Operator. With V = 4πr3/3, the radial transformation gives:

div G⃗ =
4πγ

3V

(
9V 2 d2M

dV 2 +6V
dM
dV

+M
)

(B.1)

The operator weights sum to 9+6+1 = 16. Defining the normalized operator Λ:

16V Λ :=
[

3V
d

dV
+1
]2

(10c)

and identifying ΛM = σ yields div G⃗ = (64πγ/3)σ . Comparing with div G⃗ = σ/a fixes the
fundamental coupling:

64πγa = 3 (10a)

—
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B. Anhang II: Die gravitative Differentialbeziehung (The Gravitational Differential Relation)

B.3. II.3 Atomare Quellenstruktur und die kanonische
Unschärferelation

Historical Facsimile Context: Quantum Uncertainty of the Gravitational Field (Band 1,
pp. 304–305)

»Thus, the other fact of the atomistic nature of the macromeric field source—conditioned by (c)—must
also be taken into account, which was likewise unknown at the time (d2) was developed. Independent
of the macroscopic perspective, there must exist an elementary G-field for every atomic element of
the field source, such that the macromeric field is determined by the additive character of the atomic
field sources, and (c) becomes operative for these elementary fields. If, on the other hand, an energetic
field such as (d1) presents as a quantum field, then for this ponderomotively manifesting interaction,
the general uncertainty relation would hold as a consequence of (c), so that canonically conjugate
quantities such as momentum and position or energy and time cannot be measured simultaneously
with arbitrary precision, depending on the structural nature of the field. Now, if the ponderomotive
action of the (d1)-field is replaced by that of an equivalent G-field (understood as an energetic state),
there is no reason why, after this substitution, the canonically conjugate quantities should no longer
satisfy the uncertainty relation. If the G-field is of an energetic nature, the empirical principle (c) of
action quantization would be fully effective, so that the correction from ϕn to ϕ(r) must also take (c)
into account. According to quantum dualism, this also defines a wavelength and an interaction range.
If the G-field is conceived in this way as an energetic interaction, then according to the hierarchy of
interactions, this field would possess a maximal, yet finite range (an extremely weak field), which
applies to every elementary G-field.«

Because macroscopic sources are finite ensembles of atomic matter quanta (M0 = ∑m0),
every individual atom generates an elementary gravitational field. When the electromagnetic
field (d1) is treated as a quantum field, canonical conjugate variables satisfy Heisenberg’s
uncertainty relation:

∆p ·∆x ≥ ¯, ∆E ·∆t ≥ ¯ (A2.6)

Replacing the electromagnetic interaction by an equivalent gravitational field, the canonical
conjugate variables of the gravitational field must likewise satisfy quantum uncertainty.

Theorem 1: Canonical Gravitational Uncertainty and Finite Range ρ

Because the gravitational field is an energetic quantum state, its elementary excitations
(gravitons) carry a finite de Broglie wavelength λ ′ and an absolute interaction range ρ:

λ
′ := 2ρ =

2h2

γm3
0
=⇒ ρ ≈ 46Mpc≈ 1.42×1024 m < ∞ (A2.7)

Gravitational attraction does not extend to infinite distance, but terminates at the finite
cosmological horizon ρ , providing the first-principles physical justification for the coupled
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B.3. II.3 Atomare Quellenstruktur und die kanonische Unschärferelation

gravitodynamic system:

rot µ⃗ ∼ α
˙⃗G+σ v⃗, rot G⃗∼ β ˙⃗µ +

σ −σ(0)

a
f⃗ (A2.8)

introduced in Kapitel I.2 (Eqs. 1.6a–1.6b).

Sun
EarthMars

Hohmann Ellipse (r≪ ρ)

r

ϕ(r)

Newton: limr→∞ ϕn = 0

rϕ = γM
(

1− r
ρ

)2

ρ ≈ 46Mpc

Reconciliation of Orbital Precision with Finite Quantum Range (Eqs. A2.1, A2.7):
• Within the solar system (r ∼ 1011 m≪ ρ ≈ 1.42×1024 m), (1− r/ρ)2 ≈ 1−2r/ρ ≈ 1−10−13 ≈ 1.000000000000.
• Keplerian orbits, eclipses, and Hohmann transfer ellipses remain valid with extreme empirical precision.
• Quantum uncertainty of field-mass enforces the finite cosmological boundary ρ, eliminating infinite self-energy divergences.

Figure B.1.: Reconciliation of Planetary Orbital Mechanics with Quantum Gravitation: Keple-
rian orbits remain invariant in the near-field (r≪ ρ), while quantum uncertainty
regularizes the far-field at ρ ≈ 46Mpc.

—
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C. Anhang III: Begriffsregister der
Grundbegriffe zu Band 1 (Register of
Concepts)

This register records the complete, authoritative terminology of *Elementarstrukturen der
Materie (Band 1)*, referencing the corresponding page numbers in the historical facsimile and
the mathematical formulations in this volume:

• Antihermetrie (p. 192): Open complementary
metric boundary with λm ≡ 0.

• Architektureinheit, semantische (p. 192): One
of four irreducible coordinate units (s(1) . . .s(4)).

• Argumentselektor (p. 116): Selector operating
on index sequences.

• Basissignatur (p. 157): Underlying structural
index pair [ab] of a fundamental condenser.

• Bewegung, kosmische (p. 52): Global temporal
evolution of physical space R3.

• Binärfeld (p. 156): Coupled two-index metric
excitation on the lattice.

• Einheitsselektor (p. 116): Unit operator satis-
fying E;n = 1.

• Endogenspin (p. 178): Inward-oriented
metronic normal vectors (∆−).

• Endogenwelt (p. 178): Localized metric space
governed by Endogenspin.

• Ereignis, latentes (p. 52): Transfinite state re-
siding in S2(x5,x6).

• Ereignis, manifestes (p. 52): Physical event
unfolding in R4.

• Exogenspin (p. 178): Outward-oriented
metronic normal vectors (∆+).

• Exogenwelt (p. 178): Ambient metric space
governed by Exogenspin.

• Feinstruktur, metronische (p. 135): Sub-raster
lattice coordinates ni(k

p
(i)).

• Feinstrukturkonstante (pp. 293, 295):
(2π)5α ′ = 9ϑ =⇒ α ′ ≈ 1/137.036.

• Feinstrukturselektor (p. 138): Operator ci gen-
erating sub-raster indices.

• Feldselektor (p. 138): Functional operator φ

representing metronic fields.

• Fundamentalkondensor (p. 155): Mixed-
variant connection selector [ i

kl ].

• Fundamentalselektor (p. 132): Invariant met-
ric operator 2ȳ.

• Fundamentalsphäre (p. 252): Innermost pri-
mordial sphere (D(0) f ≈ 0.908m).

• Gitter, metronisches (p. 110): Cellular grid
complex Mn

τ .

• Gitterkern (p. 148): Non-Hermitian operator
generator 2κ̄κκ .

• Gitterselektor (p. 140): Metric scaling operator
Ck = κk

p
√

τ()k.

• Gravitationsgrenze (p. 88): Finite interaction
horizon ρ ≈ 46Mpc.
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• Graviton (p. 223): Imponderable Class a quan-
tum (w = 4

3 c).

• Hermetrie (p. 192): Compactified metric
boundary generating λm ̸= 0.

• Hermetrieform (p. 194): Invariant metric con-
densation class (a,b,c,d).

• Hyperselektor (p. 140): Multidimensional co-
ordinate operator Xk.

• Hyperstruktur (p. 136): Metronic cellular
complex endowed with fine structures.

• Imponderabilität (p. 13): Property of massless
radiation quanta (m0 = 0).

• Kondensationsgrad (p. 153): Metric density
measure Kk ≥ 1.

• Kondensorfluß (pp. 67, 190): Dynamic circu-
lation between condenser sources and sinks.

• Materiefeldquant (p. 13): Overarching cate-
gory of ponderable and imponderable quanta.

• Maximon (p. 247): Primordial heavy quantum
(mM = µ

4
√

2).

• Mesosphäre (p. 252): Intermediate primordial
sphere (D(0)m ≈ 1.052m).

• Metrondifferential (p. 103): Discrete differ-
ence operator δ̄ϕ = ϕ(n)−ϕ(n−1).

• Metronintegral (p. 103): Discrete summation
operator Sϕ δ̄n.

• Polymetrie (p. 149): Coexistence of multiple
metric structures 2ḡ(µ).

• Ponderabilität (p. 13): Property of massive
corpuscles (m0 > 0,v < c).

• Protosphäre (p. 252): Outermost primordial
sphere (D(0)p ≈ 3.614m).

• Raumkompressor (p. 186): Discrete curvature
tensor 4ζ̄ζζ = K; [̂].

• Raumkondensor (p. 188): Topological folding
operator K.

• Sieboperator (p. 149): Operator S(µ) extin-
guishing metric curvature.

• Sphärentrinität (p. 252): The primordial trin-
ity of spheres (D(0)p,m, f ).

• Weltmetron (p. 93): Fundamental area quan-
tum τ = 3Gh

8c3 ≈ 6.15×10−70 m2.

• Weltselektor (p. 189): Master operator L̂ :=
K− λ⃗ × ().

—
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D. Anhang IV: Tabellenanhang zu Band 2
(Resonanzspektren, Grundmuster und
Vektorbosonen)

Methodological Architecture & Epistemic Stratification of
Appendix IV

Epistemic Status of Appendix IV:
Structural Stratum: A (Discrete Lattice Operator Evaluation, DESY Numerical Benchmark
Verification) & B (Derived Mass Tables, Saturation Bounds LN , Multi-Zone Occupation Quadru-
plets, and Heavy Boson Resonance Eigenvalues).
Epistemic Type: M (Mathematical Derivability), R (Rational Explication of Heim’s Tabellenan-
hang, Band 2, pp. 371–376), and E (Empirical Comparison with CERN/DESY Collider Data,
including W±, Z0, and Tau Lepton Discoveries).
Methodological Mandate: In this appendix, we compile the complete numerical evaluation
of the synmetronic mass functional M(N) = µ+(K +F +H +φ) verified on the DESY SE-90D
computer by Dr. H. D. Schulz. We list the exact quantum numbers [(BPQκ)εC(eqx)], the
four-zone parameters (n1,n2,n3,n4), the resonance limits Mmax(LN), the detailed meson and
baryon resonance towers up to 10GeV, the theoretical predictions for the W± and Z0 intermediate
vector bosons (80.8GeV and 92.9GeV), and the discrete neutrino mass spectrum in physical
space R3.
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D.1. IV.1 Metrologische Eichung und numerische Verifikation (DESY-Protokoll)

Carnapian Rational Explication: Precision Validation of Excited Hadron and Lepton Resonances

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Experimental resonance peaks in accelerator
scattering, the discovery of heavy vector bosons
(W±,Z0), and the existence of the tau lepton
(Band 2, pp. 371–376).

2. Explicatum (A/B) Exact Mathematics The resonance generator W (vx)(1+ f (N)), the
4-zone occupation quadruplets (n1,n2,n3,n4),
and the saturation limits LN .

3. Exactness & Sim-
plicity

Stratum A Foundations Matrix exhaustion on ℓ2(M6
τ), multiplet combi-

natorics, and non-linear eigenvalue extraction.

4. Fruitfulness Stratum B Derived Theo-
rems

Independent numerical confirmation of Heim’s
mass formula by DESY (July 26, 1982),
accurate prediction of the tau lepton (τ =

1783.43MeV as a µ-resonance), and predic-
tion of the W± (80.81GeV) and Z0 (92.90GeV)
masses prior to experimental announcement.

—

D.1. IV.1 Metrologische Eichung und numerische Verifikation
(DESY-Protokoll)

Historical Facsimile Context: DESY Verification and Theoretical Constants (Band 2,
p. 371)

»Private Information: Dr. H. D. SCHULZ (Deutsches Elektronen-Synchrotron Hamburg) graciously
verified the unified structures of VIII, 4 as well as (29), (97) through (102), and (105) numerically
on July 26, 1982, and obtained the same data that the author determined with the SE-90D and has
tabulated below [. . . ] In doing so, it became apparent that the empirical elementary physical constants
¯,ε0,µ0, and γ are in part not known with sufficient precision. These constants were therefore
corrected theoretically using (29) and (112) for e−:

h = 6.626173 ·10−34 [VA s2], γ = 6.672131 ·10−11 [m3kg−1s−2],

ε0 = 8.854323 ·10−12 [As V−1m−1], µ0 = 1.256618 ·10−6 [Vs A−1m−1],

e± =±1.602188 ·10−19 [As], α = 1/137.03596147.´

The numerical evaluation of the complete resonance spectrum was carried out using the
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D. Anhang IV: Tabellenanhang zu Band 2 (Resonanzspektren, Grundmuster und
Vektorbosonen)

Quantum-Hall and electron-calibrated physical constants:

h = 6.626173×10−34 J · s

γ = 6.672131×10−11 m3 kg−1 s−2

ε0 = 8.854323×10−12 F ·m−1

µ0 = 1.256618×10−6 H ·m−1

e± = ±1.602188×10−19 C

α
−1 = 137.03596147

(A4.1)

—

D.2. IV.2 Invariante Grundmuster und
Konfigurationszonen-Parameter

The 26 real-existent ground states of complex Hermetry are classified by the invariant quantum
number bracket [(BPQκ)εC(eqx)], where B is baryon number, P = 2I, Q = 2J, κ is doublet
multiplicity, C is strangeness, and qx is electric charge. Table D.1 records the exact four-zone
integer parameters (n1,n2,n3,n4) and theoretical rest masses Mx(N = 0) in MeV.

—

D.3. IV.3 Resonanzgrenzen (Resonance Saturation Bounds LN)

Evaluating Equation (113) determines the maximum possible excitation order LN and the
absolute upper mass cutoff Mmax(LN) above which a particle cannot absorb further energy
without collapsing into multi-jet fragmentation:

—

D.4. IV.4 Auszug aus den Mesonen- und
Baryonenresonanzspektren

In Table D.3, the notation Mx(N) specifies the theoretical mass in MeV accompanied by the inte-
ger excitation order in parentheses (N). Asterisks (∗) denote predicted states whose experimental
counterparts represent empirical averages.

—
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D.4. IV.4 Auszug aus den Mesonen- und Baryonenresonanzspektren

Teilchenname Quantenzahlen Konfigurationszonen-Parameter Theoretische Masse
(BPQκ)εC(eqx) n1 n2 n3 n4 Mx(N = 0) [MeV]

η (0000)0(0) 18 22 17 16 548.8072

e0 (0110)0(0) 0 0 0 0 0.5068833

e− (0110)0(−1) 0 0 0 0 0.5110034

µ− (0111)0(−1) 11 6 11 6 105.6595

K0 (0101)+1(0) 18 5 5 2 497.6736

K+ (0101)+1(+1) 17 26 30 18 493.6675

π0 (0200)0(0) 12 3 6 4 134.9627

π± (0200)0(±1) 12 9 2 3 139.5670

Λ (1010)−1(0) 1 3 0 −11 1115.601

Ω− (1030)−3(−1) 4 4 −2 15 1672.375

p (1110)0(+1) 0 0 0 0 938.2797

n (1110)0(0) 0 0 −2 17 939.5731

Ξ0 (1111)−2(0) 2 6 −1 6 1314.784

Ξ− (1111)−2(−1) 2 7 −17 1 1321.315

Σ+ (1210)−1(+1) 2 −7 −12 9 1189.357

Σ0 (1210)−1(0) 2 −7 −14 −2 1192.447

Σ− (1210)−1(−1) 2 −6 −5 −5 1197.315

o+ (1310)−2(+1) 4 −15 −23 −1 1540.245

o0 (1310)−2(0) 4 −14 −16 −10 1549.661

o− (1310)−2(−1) 4 −20 −20 3 1531.420

o−− (1310)−2(−2) 4 −6 0 −10 1534.580

∆++ (1330)0(+2) 2 1 5 1 1230.878

∆+ (1330)0(+1) 2 −1 −22 −4 1230.183

∆0 (1330)0(0) 2 −2 0 −9 1231.233

∆− (1330)0(−1) 2 −1 −1 −9 1235.966

Table D.1.: Invariant Ground States of Elementary Matter: Structural quadruplets (n1,n2,n3,n4)
and unexcited rest masses Mx(N = 0) in MeV (Band 2, p. 372).
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D. Anhang IV: Tabellenanhang zu Band 2 (Resonanzspektren, Grundmuster und
Vektorbosonen)

Teilchen Mmax [MeV] LN Teilchen Mmax [MeV] LN

η 35354.49 2488 p 123420.8 2636

e0,e− Nicht anregbare Zustände n 123916.1 2896

µ− 25217.25 9056 Λ 64007.70 1095

K0 201411.6 15039 Ω− 107015.0 2357

K+ 192657.0 13718 Ξ0 193135.4 13474

π0 102261.2 12106 Ξ− 192248.1 14879

π± 107063.5 8434 Σ+ 286615.8 3198

o+ 592729.1 4011 Σ0 287486.5 3528

o0 614125.6 4523 Σ− 297682.6 3280

o− 592729.1 4036 ∆++ 454169.4 4996

o−− 607341.4 3723 ∆+ 441567.5 5371

∆0 442931.2 5946 ∆− 456386.6 5496

Table D.2.: Resonance Saturation Limits Mmax(LN): Theoretical maximum masses and highest
permissible excitation orders LN (Band 2, pp. 372–373).

D.5. IV.5 Schwere Vektorbosonen (W±,Z0) und
Neutrinomassen

D.5.1. Prediction of the Intermediate Vector Bosons (W±,Z0)

For heavy vector bosons (B = 0,P ∈ {1,2}), the mass functional yields the exact states:

Theorem 1: Theoretical Mass Eigenvalues of Weak Intermediate Bosons

Evaluating the six modal configurations (a through f ) for high-energy bosonic condensa-
tions (M > Mmax(η)) yields:

W±-Boson: α(W ) := 80810.27MeV (N = 6815) (A4.2)

β (W ) := 80815.37MeV (N = 6823)

Z0-Boson: α(Z) := 92901.85MeV (N = 8091) (A4.3)

β (Z) := 92901.28MeV (N = 11366)

The predicted mass M(W )≈ 80.81GeV matches the empirical discovery mass (80.377±
0.012GeV), and M(Z) ≈ 92.90GeV matches the empirical Z0 mass (91.1876 ±
0.0021GeV) to within 0.5% and 1.8%, respectively.
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D.5. IV.5 Schwere Vektorbosonen (W±,Z0) und Neutrinomassen

Mesonenresonanzen Mx(N) in MeV

η-Zustände:
782.3705(2) 956.8302(6) 956.8302(6)∗ 981.0233(9)∗

1019.537(12) 1196.644(21) 1267.802(35) 1282.662(36)

1297.725(37) 1426.984(56) 1447.565(57) 1518.788(62)

1534.019(71) 1670.578(70) 1671.906(84) 1689.793(85)

1858.039(108) 2024.828(130) 2979.308(235) 3097.033(244)

3413.057(279) 3510.516(285) 3549.922(287)∗ 3563.035(266)∗

3686.592(307) 3774.142(317) 4039.635(333) 4153.663(355)∗

4163.071(356)∗ 4414.214(373) 9452.464(813)∗ 9468.845(814)∗

10024.11(838) 10254.49(845) 10267.12(880)

µ−-Zustände (inklusive Tau-Lepton τ−):
τ : 1783.430(2) Tau-Lepton als µ-Resonanz N = 2 (PDG: 1776.86±0.12MeV)

K0- und K+-Zustände (inklusive Charmed D und Bottom B):
K0 : 891.394(2) 1347.255(22)∗ 1406.359(28) 1779.314(76)

D0 : 1863.641(103) 2006.329(116) B0 : 5275.751(591)
K+ : 892.916(2) 1350.302(18) 1419.573(23)∗ 1782.046(80)

D+ : 1869.265(90) 2008.041(116)∗ B+ : 5266.139(582)

π0- und π±-Zustände:
π0 : 776.493(2) 1230.172(7) 1305.184(8) 1585.481(32)

1684.157(42) 3770.438(516) 4036.228(548) 4415.980(634)

π± : 775.231(2) 1239.816(7) 1318.468(8) 1587.855(27)

1685.825(33) 4030.651(371) 4158.838(405) 10375.75(1156)

Baryonenresonanzen Mx(N) in MeV

Λ-Zustände: Ξ0- und Ξ−-Zustände:
1404.871(3) 1523.089(4) Ξ0 : 1531.807(2) 1826.918(15)

Ξ− : 1535.251(2) 1827.252(14)

Σ-Zustände:
Σ+ : 1381.950(2) Σ0 : 1381.446(2) Σ− : 1387.391(2)

Table D.3.: Hadron and Lepton Resonance Towers: Numerical evaluation of Mx(N) across
excitation orders (N) (Band 2, pp. 373–375).
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Vektorbosonen)

D.5.2. The Discrete Neutrino Mass Spectrum in R3

In physical space R3, the neutrino states exist as non-ponderable, protosimplex-free field catalysts
(n j =−Q j). Their theoretical mass eigenvalues evaluate to:

νR = 2.003eV (Raumspinneutrino)

νP = 2.030eV (Isoneutrino)

νβ = 4.006eV (Beta-Neutrino: νβ ⇌ νP +νR)

ν(e0) = 5.375675keV (Elektron-Partnerneutrino)

νµ = 11.28781keV (Myon-Neutrino)

νπ = 1.441793keV (Pion-Neutrino)

(A4.4)

Beta-Neutrino νβ

m≈ 4.006eV

Isoneutrino νP

m≈ 2.030eV
Raumspinneutrino νR

m≈ 2.003eV

Myon-Neutrino νµ

m≈ 11.288keV
Pion/Tau-Neutrino νπ

m≈ 1.442keV

Splitting Recombination

Neutrino Flavor Oscillations as Geometric Vacuum Permutations (Eq. 118c): νβ ⇌ νP +νR

Mass eigenstates emerge naturally from empty protosimplex lattice shells (N( j) = 0).

Figure D.1.: The Geometric Neutrino Mass Hierarchy and Oscillation Architecture: The non-
vanishing rest masses of νe,νµ ,ντ as residual vacuum fluctuations on M6

τ .

—
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E. Anhang V: Begriffsregister der
äonischen Welt und Synmetronik
(Lexicon of Concepts)

This register compiles the 44 foundational concepts of *Band II: Elementarstrukturen der
Materie*, citing their page references in the 1984/1996 edition and their formal definitions:

• Aktivationsselektor (p. 83): Operator compo-
nent activating a protofield for mutual correla-
tion.

• Antikonjunktor (p. 220): Reversed conjunctor
link in the Antisoma R−4 .

• Apeiron (p. 67): Unstructured void preceding
t = 0 and succeeding t = Θ.

• Äonische Dimension (p. 21): Temporal steer-
ing coordinate x6 = iη .

• Äonische mundale Seinspotenz (p. 24): Con-
served cosmic invariant ε̇2

g + η̇2
g = 0.

• Baryneutrino (p. 13): Upper neutral bounding
state mB ≈ 0.5189MeV.

• Basisanstieg (p. 325): Fundamental energy
curve g(k,q) of ground-state frameworks.

• Chronon (p. 27): Indivisible time interval ϑ =
3b
4c τ5/6.

• Distributorzahl (p. 285): Invariant index C gov-
erning charge distribution (strangeness S).

• Doublettziffer (p. 283): Multiplicity parameter
κ resolving isospin degenerate states.

• Entelechale Dimension (p. 21): Organizational
complexity coordinate x5 = iε .

• Eschatologische Sphärentrinität (p. 62):
Three-sphere configuration bounding cosmic

collapse at t = Θ.

• Externzone (p. 262): Outermost point-like con-
figuration zone j = 4 (G4 = N(4)).

• Feldaktivator (p. 82): Anti-Hermitian selector
component identical to metronic spin.

• Flukton (p. 186): Prototypic ground flux se-
quence A(1) . . .F(1,2,3) on the lattice.

• Fluktonkonjugation (p. 197): Phase-locked
coupling (ϕ = π/2) of adjacent flux streams.

• Fluktonspin (p. 201): Intrinsic angular momen-
tum of an individual flukton channel.

• Flußaggregat (p. 158): Cyclic ensemble of cou-
pled fluktons forming a particle.

• Flußklasse (p. 158): Topological order ν ∈
{1, . . . ,6} of a flux circuit.

• Fremdfeldkorrelation (p. 112): Non-linear
coupling between distinct lattice kernels.

• Fremdfeldkorrelator (p. 115): Operator qkl

mediating inter-channel flux transfer.

• Fremdfeldselektor (p. 108): Matrix selector
describing foreign-field perturbations.

• Fundamentalsphäre (p. 58): Innermost primor-
dial sphere (D(0) f ≈ 0.910m).

• Futuralpotenz (p. 24): State space Wf contain-
ing unactualized quantum futures.
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• Grundflußverlauf (p. 186): Invariant stream-
line of a metronic flux mode.

• Hermetriecharakteristik (p. 187): Topologi-
cal signature defining metric closure.

• Internzone (p. 261): Second concentric zone
j = 2 governing mesofield vortex rotation.

• Isohelizität (p. 285): Projection of isospin onto
the temporal coordinate x4.

• Isomorphiespin (p. 213): Imaginary Straton
spin component σt = is.

• Isoneutrino (p. 154): Isospin component νP

participating in flavor oscillation.

• Kompressorisostasie (p. 352): Universal law
balancing curvature minimization against spin
flux.

• Kondensorbrücke (p. 122): Topological link
connecting coupling groups (K−−,K+).

• Kondensorfluß (p. 156): Continuous cyclic cur-
rent N+ ⇌ N− maintaining matter.

• Kondensorkonstante (p. 25): Fundamental
metronic scale constants (τ,µ,ϑ ).

• Kondensorquelle (p. 123): Emitter node in a
condenser bridge network.

• Kondensorsenke (p. 123): Absorber node in a
condenser bridge network.

• Konfigurationszahl (p. 263): Integer k ∈ {1,2}
defining baryon configuration (k = B+1).

• Konfigurationszone (p. 263): One of four con-
centric shells ( j ∈ {1,2,3,4}) of a particle.

• Konjugationsisomerie (p. 203): Structural iso-
merism arising from Ortho/Para conjunctors.

• Konjunktivgesetz (p. 196): Topological rule
governing conjunctor links between fluktons.

• Konjunktor (p. 202): Coupling channel
−(µ)− mediating flukton exchange.

• Konjunktorisomerie (p. 198): Permutational
freedom of ground fluxes in a conjunctor.

• Konjunktorspin (p. 202): Angular momentum
vector p

x (µ)
q
± =±s̄µ

¯
2 m.

• Konjunktorvalenz (p. 198): Capacity xµ ≤ Z
of a conjunctor channel.

—
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F. Anhang VI: Formelkonkordanz und
synoptische Übersicht (Equation
Concordance Band 1 & 2)

Synoptische Konkordanz der Bände I und II

Zur Vereinheitlichung der mathematischen Nomenklatur ordnet Tabelle F.1 die Kernbeziehungen
aus Band 1 (Gleichungen 1 bis 29a sowie M1 bis M31b) den weiterführenden Gleichungen aus
Band 2 (Gleichungen 30 bis 118c) systematisch zu.

Physikalischer Begriff Band 1 (1980) Band 2 (1984) Mathematische Bedeutung

Weltmetron & Gitter-
fläche

Gl. (15): τ = 3Gh
8c3 Gl. (37b): τ(D)∼ D−6/11 Flächenquantelung → kos-

mische Driftrate

Gravitationsgrenze Gl. (12b): ρ ≈ 46Mpc Gl. (45): cB =
√

πeγσ Attraktionsgrenze→ Bellert-
Rotverschiebung

Spannungstensor Gl. (1): Rik− 1
2 gikR∼ Tik Gl. (58): L(κλ )

(µν); [
κλ
µν ]+ = 0 Feldgleichung→ synmetron-

ischer Weltselektor

Metrondifferential Gl. (M2): δ̄ϕ = ϕ(n)−
ϕ(n−1)

Gl. (62): δ̄ µ → 2λklµ Diskreter Differenzenkalkül
auf M6

τ

Raumkompressor Gl. (M31): 4ζ̄ζζ = K; [̂] Gl. (74a): sp(); sp 4ζ̄ζζ = 0 Diskrete Krümmung→ Kom-
pressorisostasie

Massenspektrum Gl. (27): m(n,q) =
m(n)ηq

Gl. (98d): M =
µ+[∑α jG j + . . . ]

Pseudokontinuum →
diskretes 4-Zonen-Funktional

Elementarladung Gl. (27b): π2ε± =
±3
√

¯/R−
Gl. (104): e± = 3C± Ladungsquant → Quarkdrit-

telung

Feinstrukturkonstante Gl. (29a): (2π)5α ′ = 9ϑ Gl. (105): α =
1/137.03596

Analytische Kopplung des
Strahlungsfeldes

Kosmogonie Gl. (47): η7−η = a Gl. (48a): D(0)p,m, f Septische Varietät →
Sphärentrinität bei t = 0

Neutrinomassen Gl. (H): ∆E∆t ≥ ¯ Gl. (118a): m(νx) =
µ+φq=0

Gitterfluktuation → Ruhe-
massen νe,νµ ,ντ

Table F.1.: Systematische Formelkonkordanz zwischen Band 1 und Band 2.

Theoretischer Ausblick: Erweiterte Heimsche Theorie (EHT)

In den Jahren 1996 bis 2004 erweiterten Walter Dröscher und Burkhard Heim das 6-dimensionale
Welttensorium R6 zum 8-dimensionalen Raum H8 und schließlich zur 12-dimensionalen
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1 & 2)

Mannigfaltigkeit M12 = R4×S2× I2:

(1) Informationsdimensionen (x7,x8): Die Koordinaten x7 und x8 bilden den zweidimen-
sionalen Informationsraum I2, welcher semantische Organisationsmuster steuert.

(2) Sechsfache Gravitationswechselwirkung: Die Projektion der 8D-Metrik erzeugt sechs
gravitative Kopplungszustände, darunter neben der klassischen Gravitation auch repulsive
*Gravitophotonen* (g−) und attraktive *Gravitophotonen* (g+).

(3) Feldkonversion: Die Kopplung erlaubt theoretisch die direkte Umwandlung von elektro-
magnetischer Feldenergie in Beschleunigungsfelder über extrem starke rotierende Magnet-
felder bei kryogenen Temperaturen.

The 12-Dimensional Extended Manifold: M12 = R4×S2× I2×P4

Spacetime R4
(x1,x2,x3,x4 = ict)

Organizational S2
(x5 = iε,x6 = iη)

Information I2
(x7,x8 =⇒ Semantics)

Projection π8→4

The Sixfold Gravitational Coupling Architecture (EHT):
GN (Newton Gravitation) · g+ (Attractive Gravitophoton) · g− (Repulsive Gravitophoton)

gq (Quintessence Coupling) · gp (Proton Exchange Gravitation) · gm (Magneto-Gravitic Conversion)

Figure F.1.: The Extended Heim Theory (EHT) 12-Dimensional Manifold Decomposition: In-
corporating organizational S2 and informational I2 subspaces yielding six distinct
gravitational coupling channels.

—
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