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Nomenclature & Axiomatic Notation Guide

Symbol Mathematical Definition & Physical Denotation

τ The Weltmetron: The fundamental invariant geometric quantum of area:
τ = 3γh

8c3 ≈ 6.1504×10−70 m2.

ð Metrondifferential: The discrete difference operator on integer lattices:
ðϕ(n) = ϕ(n)−ϕ(n−1).

S Metronintegral: The discrete lattice summation operator replacing the contin-
uous integral: Sn2

n1ϕ(n)ðn = ∑
n2
n=n1

ϕ(n).
mC̄ Tensor Selector: Functional difference operator of rank m selecting discrete

states from the simplicial complex Mn
τ .[

i
k l (a,b)

]
Elementary Capacitor (Kondensor): The discrete metronic affine connection
replacing the Christoffel symbol Γi

kl .

λ⃗p(k,m) Structural Curvature Step: Discrete eigenvalue vector of metric space-time
deformation.

RN N-Dimensional Manifold: R4 (Spacetime), R6 (Material Hyperstructure), R12

(Totality).

x4,x5,x6 Imaginary Coordinates: x4 = ict (Time), x5 = iε (Entelechy), x6 = iη (Aeon).
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1. The Deductive Basis and Dynamic
Gravitation: Axiomatics, Dual
Spacetimes, and the Mesofield

Methodological Architecture & Stratification of Chapter 1

Epistemic Status of Chapter 1:
Structural Stratum: A (Foundational Physical Axioms, Invariant Tensor Analysis, Orthogo-
nal/Unitary Lie Algebras) & B (Coupled Field Equations of Gravitodynamics, Invariant Charac-
teristic Wave Speed, Spacetime Commutator Relations).
Epistemic Type: M (Mathematical Deduction) and R (Rational Explication of Heim’s Novem-
ber 25, 1976 MBB Lecture at Ottobrunn).
Methodological Mandate: In this opening chapter, we formalize Heim’s rejection of phenomeno-
logical curve-fitting ("peanut vending machine physics") in favor of an axiomatic deductive point
of departure. We define the Material Field Quantum (Mq), derive the gravitational field-mass
self-energy, formulate dynamic gravitodynamics via the gravito-magnetic mesofield µ⃗ , construct
the dual auxiliary spacetimes R−4 and R+4, prove the commutativity of the combined Lorentz
transformation group [Â+, Â−] = 0, and calculate the invariant characteristic propagation speed
ω = 4

3 c.

Carnapian Rational Explication: Deduction of Dynamic Gravitodynamics from Universal Axioms

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Empirical conservation principles, equivalence
of mass-energy, and dynamic non-static mass
distributions (Principles a, b, c, d).

2. Explicatum (A/B) Exact Mathematics The dual auxiliary tangent manifolds R−4(ict)
and R+4(ωt), the coupled mesofield system
(G⃗, µ⃗), and the unified group B̂ = Â+Â− ∈
SO(4,C).

3. Exactness & Sim-
plicity

Stratum A Foundations Hyperbolic and elliptic vector differential sys-
tems, Lie-algebraic commutator verification,
and energy-momentum conservation in ex-
tended fields.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact derivation of the gravito-Lorentz force
F⃗G = m(G⃗ + v⃗× µ⃗), non-interfering gravita-
tional propagation ω = 4

3 c, and the elimination
of point-mass field divergence.

—
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1. The Deductive Basis and Dynamic Gravitation: Axiomatics, Dual Spacetimes, and the
Mesofield

1.1. 1.1 Scientific Method and the Axiomatic Point of
Departure

1.1.1. The Phenomenological Dilemma and Deductive Necessity

On November 25, 1976, at the Messerschmitt-Bölkow-Blohm (MBB) facility in Ottobrunn,
Burkhard Heim presented the conceptual foundation of his unified quantum field theory.
Heim demonstrated that empirical laws—such as Newton’s inverse-square gravitational law or
Maxwell’s phenomenological equations—represent localized interpolations of measurement
records.

Heim characterized phenomenological physics as a "Peanut Vending Machine": whatever
empirical data are inserted into the mathematical apparatus, exactly the corresponding parame-
terized outputs are returned. Such theories cannot be extrapolated to Planck-scale boundaries
without triggering unrenormalizable singularities.

Historical Facsimile Context: Axiomatic Departure over Curve-Fitting (MBB Tran-
script 1976)

»A true unified field theory cannot be assembled by stitching together phenomenological equations
or inventing free parameters to match anomalies after the fact. We must proceed strictly deductively
from universally accepted, quantitatively formulated physical statements of the greatest possible
universality. If the foundational statements are sound, the structural existence of matter, electric
charge, gravitation, and discrete masses must emerge as inescapable geometric eigenvalues of the
equations themselves.«

To achieve complete deductive rigour, Heim established four universal propositions as his
Axiomatic Point of Departure:

The Four Foundational Axioms of Physical Nature

(a) General Conservation Laws (Erhaltungssätze): Absolute conservation of Energy
(E), Linear Momentum ( p⃗), Angular Momentum (J⃗), and Electric Charge (Q) across
all physical transformations:

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

(b) Extremum Principles (Extremalprinzipien): Closed irreversible physical processes
maximize entropy in accordance with the Second Law of Thermodynamics:

δ

∫
L dt = 0,

dS
dt
≥ 0 (1.2)

(c) Universal Action Quantization (Quantenprinzip): Physical action does not form
a continuous fluid, but occurs exclusively in discrete, integer multiples of Planck’s

2 Unified Field Theory: MBB Lectures & Metronic Calculus



1.1. 1.1 Scientific Method and the Axiomatic Point of Departure

quantum of action h = 2πℏ: ∮
pi dqi = n ·h, n ∈ N (1.3)

Consequently, continuous energy densities cannot exist down to infinitesimal limits;
the physical universe is atomistically structured.

(d) Macroscopic and Microscopic Field Interactions (Wirkungsfelder):

(d1) Macroscopic Electromagnetism: Invariance under U(1) gauge transformations,
propagating transversely through the vacuum at speed c = (ε0µ0)

−1/2.
(d2) Macroscopic Gravitation: Central-force attraction in the Newtonian limit, pro-

portional to active mass, but strictly non-gauge-invariant.
(d3) Microscopic Nuclear Interactions: Short-range nuclear forces acting within

subatomic domains (r ≤ 10−15 m).

1.1.2. The Material Field Quantum (Mq)

Combining the macroscopic propagation of electromagnetic waves (Axiom d1) with Special
Relativity requires a 4-dimensional Minkowski manifold R−4(x1,x2,x3,x4 = ict) governed by
the Lorentz group Â− ∈ SO(1,3).

Applying energy-momentum conservation (Axiom a) to this relativistic manifold establishes
the exact equivalence of inertial mass and energy:

E = mc2 ⇐⇒ m =
E
c2 (1.4)

By Einstein’s Equivalence Principle (Axiom d2), all inertial mass acts as an active source
of gravitation. Consequently, energy itself produces a gravitational field. This leads to an
ontological synthesis:

Definition 1: Material Field Quantum (Mq)

Every localized energetic concentration in spacetime—whether a ponderable particle with
rest mass (m0 > 0) or an imponderable radiative excitation without rest mass (m0 = 0, such
as photons and gravitons)—carries gravitational field mass µ = E/c2 > 0.

Therefore, all physical manifestations of energy are categorized under the universal
concept of the Material Field Quantum (Mq). Elementary particles are not external objects
inserted into an empty container of space; they are localized geometric deformations of the
spatial fabric itself.
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1. The Deductive Basis and Dynamic Gravitation: Axiomatics, Dual Spacetimes, and the
Mesofield

Historical Facsimile Context: Heim’s Critique of the Quark Model’s Binding Energy
(1976)

In standard nuclear physics, the binding energy holding constituents together is always significantly
smaller than the rest mass of the constituents (Ebind ≪ ∑mc2). In the Gell-Mann quark model,
however, hypothetical quarks supposedly possess binding energies roughly equal to or greater than
their constituent masses, yet radioactive decay instantly releases them as conventional hadrons.

Heim argued that treating subatomic particles as billiard-ball constituents "glued" by phenomeno-
logical potentials violates relativistic thermodynamics. Particles are dynamic, resonant metric
circulatory systems—standing wave patterns within the metric geometry.

—

1.2. 1.2 The Invariant Theory of Gravitation Dynamics

1.2.1. The Extended Source: Field-Mass Self-Energy

In classical Newtonian mechanics, Poisson’s equation for the gravitational potential Φ treats
only the ponderable matter volume V0 as a source:

∇
2
Φ = 4πγσ(0), σ(0) =

M(0)

V0
(1.5)

Because the gravitational field possesses energy density εg ∝ |∇Φ|2, mass-energy equiva-
lence dictates that the gravitational field must possess its own gravitational field mass (µ).
Heim partitions this field mass into:

(a) Internal field mass (µi) residing within the volume envelope V0.
(b) External field mass (µe) extending through the surrounding space V −V0.

The total active mass M enclosed within a global volume V is:

M = M(0)+µi +µe = M(0)+µ (1.6)

This redefines the effective mass density σ in Heim’s Extended Poisson Equation:

div G⃗ =
σ

α
, σ = σ(M(0)+µi +µe) (1.6)

where G⃗ :=−∇Φ is the gravitational field vector (acceleration) and α > 0 is a coupling constant.

1.2.2. Derivation of the Mesofield (⃗µ)

Consider a temporally variable mass distribution within an enclosed system where total mass-
energy is strictly conserved:

dσ

dt
= 0 (1.7)
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1.2. 1.2 The Invariant Theory of Gravitation Dynamics

Fields of the field masses

µi

µe

Field masses µ = µi +µe

M(0) Bare Source Mass M(0)

Field Induction

Figure 1.1.: Hierarchical Stratification of Gravitational Sources: The bare rest mass M(0) gener-
ates primary fields, which store field masses (µi,µe) that act as secondary sources
of gravity.

Expanding into partial derivatives:

dσ

dt
=

∂σ

∂ t
+

3

∑
k=1

∂σ

∂xk

dxk

dt
= σ̇ + v⃗ ·gradσ = 0 (1.8)

Assuming mass elements do not spontaneously accelerate in the rest frame (div v⃗ = 0 =⇒
σ div v⃗ = 0), this simplifies to the continuity equation:

σ̇ +div(σ v⃗) = 0 =⇒ σ̇ = −div(σ v⃗) (1.7)

Now, differentiate the Extended Poisson Equation (1.6) with respect to time:

α div ˙⃗G = σ̇ (1.8)

Substituting Equation (1.7) into Equation (1.6):

α div ˙⃗G = −div(σ v⃗) =⇒ div
(

α
˙⃗G+σ v⃗

)
= 0 (1.9)

Theorem 2: Existence of the Gravito-Magnetic Mesofield

Because the vector sum of temporal gravitational flux and momentum density is identically
divergence-free, Poincaré’s lemma ensures the existence of an auxiliary axial vector field
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1. The Deductive Basis and Dynamic Gravitation: Axiomatics, Dual Spacetimes, and the
Mesofield

µ⃗ (⃗r, t)—the Mesofield (Mesofeld)—such that its curl equals the source-free sum:

b rot µ⃗ = α
˙⃗G+σ v⃗ (1.10)

where b ̸= 0 is a dimensional proportionality constant. The mesofield runs strictly perpen-
dicular to the induction current: µ⃗ ⊥ (α ˙⃗G+σ v⃗).

The mesofield µ⃗ describes the rotational vortex dynamics of time-varying mass distributions,
acting as the exact gravitational analogue of the magnetic field B⃗ in electrodynamics (rot H⃗ =

ε
˙⃗E + j⃗).

1.2.3. The Dynamic Gravitation System and Wave Propagation

Taking the curl of Equation (1.10):

b rot rot µ⃗ = α rot ˙⃗G+ rot(σ v⃗) (1.9)

Using the identity rot rot µ⃗ ≡ graddiv µ⃗−∇2µ⃗:

b
(
graddiv µ⃗−∇

2
µ⃗
)
= α rot ˙⃗G+ rot(σ v⃗) (1.10)

Isolating the wave operator via an auxiliary substitution vector w⃗:

w⃗ := ∇
2
µ⃗ +

α

b
rot ˙⃗G (1.11)

Assuming dynamic perturbations of the mesofield propagate as waves with velocity 1/a:

a2 ¨⃗µ = ∇
2
µ⃗, a2 := −αβ ̸= 0 (1.12)

which yields:
w⃗ = −αβ ¨⃗µ +

α

b
rot ˙⃗G (1.13)

Heim introduces a dimensionless spatial structural field f⃗ (⃗r), which satisfies w⃗ = σ̇µ f⃗ (⃗r)
with σ̇µ = σ̇ . Equating expressions and integrating with respect to time:

α

b
rot G⃗ = αβ ˙⃗µ +(σ −σ(0)) f⃗ (⃗r) (1.14)

Taking the divergence of both sides and using divrot≡ 0:

0 = αβ div ˙⃗µ +div
[
(σ −σ(0)) f⃗

]
(1.15)

Assuming orthogonality between the structural field and the mass density gradient ( f⃗ ⊥ grad(σ−
σ(0))), the dynamic equations of gravitation decouple into the complete canonical system:
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1.3. 1.3 The Dual Spacetimes R−4 and R+4

Theorem 3: Heim’s Dynamic Gravitation Field System

The complete coupled field equations linking gravitational acceleration G⃗ and the mesofield
µ⃗ are:

div G⃗ =
σ

α
(1.11a)

b rot µ⃗ = α
˙⃗G+σ v⃗ (1.11b)

rot G⃗ = β ˙⃗µ +
σ −σ(0)

α
f⃗ (⃗r) (1.11c)

αβ div ˙⃗µ = −(σ −σ(0))div f⃗ (1.11d)

where β ̸= 0 is a coupling parameter.

1.2.4. The Gravito-Lorentz Force

In electrodynamics, an electric charge q moving through electric and magnetic fields experiences
the Lorentz force F⃗E = q(E⃗ + v⃗× B⃗). By the exact structural symmetry of Equations (1.11a)–
(1.11d), a test mass m moving with velocity v⃗ through dynamic gravitational fields experiences
the Gravito-Lorentz Force:

F⃗G = m
(

G⃗+ v⃗× µ⃗

)
(1.12)

Under non-relativistic terrestrial conditions (v≪ c), the cross-product v⃗× µ⃗ ≈ 0⃗, reducing
Equation (1.12) to Newton’s static weight F⃗ = mG⃗. In the vicinity of rotating supermassive stars
or relativistic jets, however, the mesofield µ⃗ generates frame-dragging effects and relativistic
collimation.

—

1.3. 1.3 The Dual Spacetimes R−4 and R+4

1.3.1. The Propagation Speed ω and the Real Time Bifurcation

In source-free space (σ = σ(0) = 0, v⃗ = 0), the dynamic system simplifies to:

rot µ⃗ =
α

b
˙⃗G, rot G⃗ = β ˙⃗µ (1.16)

Cross-differentiating yields the Helmholtz potential wave equation for the field vector p⃗ ∈
{G⃗, µ⃗}:

∇
2 p⃗+αβ

∂ 2 p⃗
∂ t2 = 0, ω

2 :=
1

α|β |
(1.13)

where ω is the finite propagation speed of dynamic gravitational disturbances.
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1. The Deductive Basis and Dynamic Gravitation: Axiomatics, Dual Spacetimes, and the
Mesofield

A profound mathematical bifurcation occurs depending on the algebraic sign of the constant
β :

• Possibility 1 (β < 0): The temporal coordinate is imaginary: x−4 = iωt. This yields a
hyperbolic wave equation describing transverse gravitational radiation.

• Possibility 2 (β > 0): The temporal coordinate is real: x+4 = ωt. This transforms
Equation (1.11d) into an elliptic four-dimensional Laplace-type potential equation in
Euclidean space.

Heim recognized that macroscopic tidal interactions between celestial bodies are potential
fluctuations without observable transverse retardation radiation. Hence, dynamic gravitation
establishes a real temporal coordinate (β > 0).

1.3.2. The Commutativity of Dual Tangent Manifolds

This splits the physical description into two distinct four-dimensional auxiliary spacetimes:

(a) Minkowski Electromagnetic Spacetime (R−4): Governed by imaginary light-time x−4 =

ict with signature (+,+,+,−), preserving Lorentz invariance via the unitary matrix
Â− ∈ SO(1,3):

Â− =



1√
1−β 2

−
0 0 iβ−√

1−β 2
−

0 1 0 0

0 0 1 0

− iβ−√
1−β 2

−
0 0 1√

1−β 2
−


, β− :=

v
c

(1.14)

(b) Euclidean Gravitational Spacetime (R+4): Governed by real gravity-time x+4 = ωt
with positive-definite signature (+,+,+,+), preserving invariance via the orthogonal
rotation matrix Â+ ∈ SO(4):

Â+ =



1√
1+β 2

+

0 0 − β+√
1+β 2

+

0 1 0 0

0 0 1 0
β+√
1+β 2

+

0 0 1√
1+β 2

+


, β+ :=

v
ω

(1.15)

The unified transformation operator in true spacetime is the product matrix B̂ := Â+Â−.
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1.3. 1.3 The Dual Spacetimes R−4 and R+4

True Spacetime Continuum

R−4 (Minkowski, ict, Â−)R+4 (Euclidean, ωt, Â+)

Two tangent manifolds
describing complementary physical interactions

Figure 1.2.: The Dual Tangent Spacetimes R−4 and R+4: Physical reality as the composite
projection of electromagnetic (Minkowski) and gravitational (Euclidean) manifolds.

Theorem 4: Commutativity of the Lorentz Transformation Operators

The transformation matrices Â+ and Â− commute identically:

[Â+, Â−] = Â+Â−− Â−Â+ = 0 (1.16)

Proof: Restricting motion along coordinate x1, the 2D transformation blocks are:

Â(2)
− =

 coshφ− i sinhφ−

−i sinhφ− coshφ−

 , Â(2)
+ =

cosψ+ −sinψ+

sinψ+ cosψ+


where tanhφ−= β− and tanψ+ = β+. Both matrices are generated by commuting Lie generators
acting on the (x1,x4) subspace. Computing the matrix product:

Â(2)
+ Â(2)

− =

cosψ+ coshφ−+ i sinψ+ sinhφ− i cosψ+ sinhφ−− sinψ+ coshφ−

sinψ+ coshφ−− i cosψ+ sinhφ− cosψ+ coshφ−+ i sinψ+ sinhφ−

= Â(2)
− Â(2)

+

Because the transverse spatial coordinates (x2,x3) are unaffected, the full 4×4 matrices satisfy
[Â+, Â−] = 0. ■

Scholium 5: Physical Independence of c and ω

The vanishing of the commutator [Â+, Â−] = 0 proves that the propagation speed of
gravitation ω acts independently of the speed of light c.

In conventional relativistic experiments, the gravitational correction term β+ = v/ω ap-
pears only as a microscopic correction factor of magnitude ≈ 1 acting upon the background
metric. The gravitational time coordinate x+4 is effectively hidden behind the dominant
electromagnetic metric x−4.
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1. The Deductive Basis and Dynamic Gravitation: Axiomatics, Dual Spacetimes, and the
Mesofield

—

1.4. Summary & Deductive Tree of Chapter 1

Axiomatic Point of Departure
Principles (a), (b), (c), (d)

Field Mass Equivalence
M(r) = M0 +µg(r)

Dynamic Gravitodynamics
div(α ˙⃗G+σ v⃗) = 0 =⇒ µ⃗

Dual Tangent Spacetimes
R−4(ict) and R+4(ωt)

Extended Poisson Law
div G⃗ = σ/α (Eq. 1.6)

Gravito-Lorentz Force
F⃗G = m(G⃗+ v⃗× µ⃗) (Eq. 1.12)

Group Commutativity
[Â+, Â−] = 0 (Eq. 1.16)

Foundation of Dynamic Unified Field Geometrodynamics
Preparation for Non-Hermitian Cartan Metrics and Action Quantization

Figure 1.3.: Deductive Logical Flow of Chapter 1: From universal physical axiomatics to the
dynamic gravito-magnetic mesofield and commuting dual spacetime manifolds.

Grand Synthesis of Chapter 1

1. Axiomatic Point of Departure (§1.1): Replaced phenomenological fitting parameters
with four strict physical axioms (Conservation Laws, Extremum Principles, Action
Quantization, and Field Interactions).

2. The Material Field Quantum (Mq) (§1.1): Demonstrated that all energetic manifes-
tations carry gravitational field mass, unifying particles and radiation as geometric
deformations of spacetime.

3. Extended Source Gravitodynamics (§1.2): Incorporated field mass µ = µi +µe into
the source density, deriving the Extended Poisson Equation α div G⃗ = σ .

4. Discovery of the Mesofield µ⃗ (§1.2): Proved that the conservation of mass-energy flux
requires an auxiliary vortex field µ⃗ ⊥ (α ˙⃗G+σ v⃗) satisfying b rot µ⃗ = α

˙⃗G+σ v⃗.

5. The Gravito-Lorentz Force (§1.2): Derived the general force on moving masses:
F⃗G = m(G⃗+ v⃗× µ⃗).

6. Dual Auxiliary Spacetimes (§1.3): Established Minkowski electromagnetic space
R−4(ict) and Euclidean gravitational space R+4(ωt), proving that [Â+, Â−] = 0 ensures
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1.4. Summary & Deductive Tree of Chapter 1

the independence of the speeds c and ω .

Scholium 6: Bridge to Chapter 2: The Non-Hermitian Cartan Metric

Having established dynamic gravitodynamics and the commuting spacetimes R−4 and R+4,
Chapter 1 leaves open the geometric synthesis of the gravitational and electromagnetic
fields into a single unified tensor.

In Chapter 2 (The Non-Hermitian Spacetime and Quantization), we unite these
dual aspects into a non-Hermitian Cartan Geometry endowed with torsion (gik ̸= g∗ki), for-
mulate the Generalized Equivalence Thesis (Rik− 1

2gikR∼ Tik), and introduce the Quantum
Principle to prove the discrete quantization of spacetime curvature: Rik ∼ w ·ηik.

End of Chapter 1
The Deductive Basis and Dynamic Gravitation – MBB Lectures
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2. The Non-Hermitian Spacetime and
Quantization: Cartan Geometry,
Generalized Equivalence, and Discrete
Action Lattices

Methodological Architecture & Stratification of Chapter 2

Epistemic Status of Chapter 2:
Structural Stratum: A (Differential Geometry of Cartan Spaces with Torsion, Non-Hermitian
Metric Tensors, Trace-Contraction Analysis) & B (Derived Invariant Field Equations, Generalized
Equivalence Thesis, Action-Volume Discretization).
Epistemic Type: M (Mathematical Deduction) and R (Rational Explication of Heim’s 1976
MBB Lecture, Maps I-3 & I-4, and *Elementarstrukturen der Materie* Vol. 1, pp. 14–36).
Methodological Mandate: In this chapter, we resolve Einstein’s "Wood vs. Marble" dichotomy
by geometrizing the Matter-Field Quantum (Mq). We investigate the triple metric decomposition
of R4, prove that cross-coupling between gauge-invariant (electromagnetic) and non-gauge-
invariant (gravitational) fields forces the metric into an asymmetric Cartan geometry (gik ̸= g∗ki),
formulate the Generalized Equivalence Thesis (Rik− 1

2 gikR ∼ Tik), execute the matrix trace
contraction (R ∼ −T ), and introduce the Quantum Principle to replace continuous calculus
differentials with finite difference action densities (ηik = ∆Nik/∆Ω), deriving the fundamental
discrete curvature law: Rik ∼ w ·ηik.
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2.1. 2.1 The Dual Views of Spacetime: Geometrical vs. Physical

Carnapian Rational Explication: Deduction of the Non-Hermitian Curvature-Action Law

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Phenomenological energy-momentum tensor
Tik, existence of torsion, and universal quan-
tization of action h (Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The 4D Cartan manifold (M4,g) with asymmet-
ric metric gik = g(S)ik + ig(A)ik , the Extended Ten-
sor Wik, and the discrete action-quantum density
ηik.

3. Exactness & Sim-
plicity

Stratum A Foundations Hermitian projection operators, variational cal-
culus on affine frame bundles with torsion, and
trace invariants of non-symmetric connections.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact deduction of the Generalized Equivalence
Equation Rik− 1

2 gikR∼ Tik, elimination of con-
tinuous metric singularities via Rik ∼ wηik, and
the structural decomposition bridge G(p)km→
λ(p)(k,m)φ

(p)
km .

—

2.1. 2.1 The Dual Views of Spacetime: Geometrical vs.
Physical

2.1.1. Einstein’s "Wood vs. Marble" Dilemma

In standard General Relativity, Einstein formulated the gravitational field equations as:

Gik := Rik−
1
2

gikR = κTik (2.1)

Einstein famously noted the aesthetic and conceptual disharmony of Equation (2.1): the left-hand
side (Gik) is crafted from pure, elegant geometric "marble," while the right-hand side (Tik) is an
arbitrary phenomenological matter tensor assembled from external, un-geometrized "wood."

Historical Facsimile Context: Heim’s Resolution of the Marble Building (1976)

»Einstein spent the last thirty years of his life trying to turn the ’wood’ into ’marble’ by constructing
asymmetric metric generalizations of Riemannian geometry. But every attempt within a classical
continuous four-dimensional manifold failed, because the anti-Hermitian components cancel out
completely in the scalar invariant distance line element ds2, leaving only standard gravitation.
To genuinely transmute the wood of matter into marble, the non-Hermitian components must be
preserved within the affine connections and curvature tensors, where they manifest as the localized
event structures of the Material Field Quantum (Mq).«

To achieve complete geometrization, Heim analyzed a non-empty physical spacetime R4

from two converging perspectives:
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2. The Non-Hermitian Spacetime and Quantization: Cartan Geometry, Generalized
Equivalence, and Discrete Action Lattices

(a) The Geometrical View (Pure Form): The geometric structure emerging when an empty,
homogeneous Minkowski manifold is perturbed by the presence of an Mq.

(b) The Physical View (Field Interaction): The algebraic tensor structure generated by the
iteration of the unified electromagnetic-gravitational field tensor under the generalized
Lorentz group B̂.

—

2.2. 2.2 The Geometrical View: Cartan Geometry with
Torsion

2.2.1. Event Structures and Vectorial Line Elements

In an empty R4, points are homogeneously and isotropically distributed; distinguishable physical
event structures are absent, meaning no matter-energy tensor can be defined (Tik ≡ 0).

When a Material Field Quantum (Mq) is present, its internal interactions disrupt this vacuum
homogeneity. Let an Mq undergo n≥ 4 fundamental interactions. Each interaction j ∈ {1, . . . ,n}
generates a partial event structure described by an autonomous geodetic coordinate system:

ξ⃗
( j)
p = ξ⃗

( j)
1 , . . . , ξ⃗

( j)
4 = f j(x1,x2,x3,x4) ( j ∈ {1, . . . ,n}) (2.2)

Heim partitions these n interactions into two disjoint physical classes based on gauge
invariance (Eichinvarianz):

• Non-Gauge-Invariant Interactions (m interactions): Associated with gravitation (Ax-
iom d2). Because gravitation acts directly on spacetime curvature without gauge freedom,
these generate the partial vector sum:

d⃗z+p :=
m

∑
j=1

dξ⃗
( j)
p (2.3)

• Gauge-Invariant Interactions (n−m interactions): Associated with electromagnetism
and short-range fields (Axioms d1,d3), invariant under U(1) phase transformations. These
generate the partial vector sum:

d⃗z−p :=
n

∑
j=m+1

dξ⃗
( j)
p (2.4)

The total displacement vector in physical spacetime is the superposition of both classes:

d⃗s± := d⃗z+p + d⃗z−p (2.5)

14 Unified Field Theory: MBB Lectures & Metronic Calculus



2.2. 2.2 The Geometrical View: Cartan Geometry with Torsion

2.2.2. The Triple Metric Decomposition

To compute the scalar invariant line element ds2, we evaluate the scalar product of d⃗s± with its
Hermitian adjoint, utilizing the differential expansion d⃗z∗ = z⃗∗,k dxk:

ds2 = d⃗s± · d⃗s∗± =
(
d⃗z+p + d⃗z−p

)
·
(
d⃗z+∗p + d⃗z−∗p

)
(2.6)

Expanding this product:

ds2 = z⃗+,i ·⃗ z
+∗
,k dxi dxk︸ ︷︷ ︸

g(1)ik dxi dxk

+
(⃗

z−,i ·⃗ z
+∗
,k + z⃗+,i ·⃗ z

−∗
,k

)
dxi dxk︸ ︷︷ ︸

g(2)ik dxi dxk

+ z⃗−,i ·⃗ z
−∗
,k dxi dxk︸ ︷︷ ︸

g(3)ik dxi dxk

(2.7)

Theorem 1: The Triple Metric Decomposition Theorem

The fundamental metric tensor gik of physical spacetime decomposes into precisely three
partial structural components:

gik = g(1)ik +g(2)ik +g(3)ik (2.8)

whose algebraic symmetry properties are:

(a) g(1)ik = g(1)∗ki : Hermitian (Symmetric). Arises purely from non-gauge gravitational
self-interactions (z+× z+).

(b) g(3)ik = g(3)∗ki : Hermitian (Symmetric). Arises purely from gauge-invariant electro-
magnetic interactions (z−× z−).

(c) g(2)ik ̸= g(2)∗ki : Anti-Hermitian (Asymmetric). Arises from the cross-coupling be-
tween gravitational and electromagnetic event fields (z+× z−).

2.2.3. Affine Connections and Curvature in Cartan Manifolds

Because g(2)ik ̸= g(2)∗ki , standard Riemannian geometry is mathematically insufficient. Spacetime
is necessarily a Cartan Manifold endowed with non-vanishing affine torsion:

Sl
ik :=

1
2

(
Γ

l
ik−Γ

l
ki

)
̸= 0 (2.9)

Every geometric entity on this manifold splits cleanly into a symmetric Hermitian portion
(+) and an anti-Hermitian portion (−):

While the anti-Hermitian metric g−ik cancels identically in the scalar line element (ds2 =

g+ik dxi dxk), it persists in the affine connections Γi
(−)km and the Ricci curvature R−km. This

non-Hermitian curvature is the exact geometric manifestation of physical matter fields.
—
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2. The Non-Hermitian Spacetime and Quantization: Cartan Geometry, Generalized
Equivalence, and Discrete Action Lattices

Gravitational Sector g(1)ik

z⃗+,i ·⃗ z
+∗
,k dxi dxk

Non-gauge (m interactions)
Hermitian: g(1)ik = g(1)∗ki

Electromagnetic Sector g(3)ik

z⃗−,i ·⃗ z
−∗
,k dxi dxk

Gauge-invariant (n−m)
Hermitian: g(3)ik = g(3)∗ki

Cross-Coupling Metric g(2)ik(⃗
z−,i ·⃗ z

+∗
,k + z⃗+,i ·⃗ z

−∗
,k

)
dxi dxk

Mediates EM-Gravitational Induction
Explicitly Asymmetric: g(2)ik ̸= g(2)∗ki

Non-Hermitian Cartan Metric Spacetime (M4,g)

gik = g(S)ik + ig(A)ik ̸= g∗ki =⇒ Torsion Tensor Sl
ik :=

1
2

(
Γ

l
ik−Γ

l
ki

)
̸= 0

The anti-Hermitian cross-metric g(2)ik vanishes in scalar distances ds2, but survives in the affine connection Γi
km and curvature Rik.

Figure 2.1.: The Triple Metric Decomposition of Spacetime: The coupling of non-gauge gravi-
tational fields (z+) and gauge-invariant electromagnetic fields (z−) forces the metric
into non-Hermitian Cartan geometry.

Table 2.1.: Geometric Partitioning of the Non-Hermitian Cartan Spacetime (M4,g).

Geometric Entity Hermitian Component (+) Anti-Hermitian Component (−) / Torsion

Fundamental Tensor g+ik = 1
2(gik +g∗ki) g−ik = 1

2(gik−g∗ki) ̸= 0
Invariant Distance ds2 = g+ik dxi dxk ds2

− = g−ik dxi dxk ≡ 0 (Vanishes in scalar sum)

Affine Connection Γi
(+)km = 1

2

(
Γi

km +Γi∗
mk

)
Γi
(−)km = 1

2

(
Γi

km−Γi∗
mk

)
≡ Si

km

Riemann Curvature Ri
(+)kmp = ∂mΓi

(+)kp− . . . Ri
(−)kmp = ∂mΓi

(−)kp− . . .

Ricci Tensor R+
km = Rp

(+)kmp R−km = Rp
(−)kmp ̸= 0

Scalar Curvature R = gmk
+ R+

km R− = gmk
− R−km ≡ 0
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2.3. 2.3 The Physical View: Iteration of the Uniform Field
Tensor

2.3.1. The Uniform Field Tensor Mkm(R4)

From the physical perspective, the universe contains two macroscopic interaction fields:

• The electromagnetic field tensor Fkm(R−4), operating in Minkowski space R−4(x4 = ict)
and transforming under Â−.

• The gravitational field tensor Gkm(R+4), operating in Euclidean space R+4(x4 = ωt) and
transforming under Â+.

Heim synthesizes these phenomena into a single Uniform Field Tensor Mkm(R4) defined
on Minkowski spacetime. This tensor is required to remain strictly invariant under the unified
transformation operator:

B̂ := Â+Â− ∈ SO(4,C) (2.10)

2.3.2. Tensor Iteration and the Energy-Momentum Tensor

To construct the phenomenological matter tensor Tik, Heim performs tensorial iteration (multi-
plying the field tensor by itself and contracting the internal index):

Tik :=
4

∑
m=1

MimMmk (2.11)

Because dynamic mass distributions contain moving field masses (µ(x, t) = µi +µe), the
unified tensor product is non-commutative. Consequently, the energy-momentum tensor Tik is
strictly non-Hermitian:

Tik ̸= T ∗ki (2.12)

It decomposes into a symmetric Hermitian part T+
ik representing pure gravitational field mass,

and an anti-Hermitian part T−ik representing the electromagnetic interaction:

Tik = T+
ik +T−ik (2.13)

For a purely electromagnetic field, this splits as:

T (E)
ik = Wik +Φik (2.14)

where Wik = Wki ≈ Vik is the Maxwell canonical stress-energy tensor, and Φik = −Φki is the
non-Hermitian cross-coupling matrix:

Φ12 = ϕ3, Φ13 =−ϕ2, Φ23 = ϕ1, Φ j4 =−ϕ j (2.15)

The vector ϕ⃗ describes the direct Poynting-like vector coupling between the gravitational field g⃗
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and the electromagnetic field vectors E⃗ and H⃗:

ϕ⃗ ∼ g⃗×
(

E⃗ + H⃗
√

µ0

ε0

)
(2.16)

where
√

µ0/ε0≈ 376.73Ω is the characteristic impedance of the vacuum. If gravitation vanishes
(⃗g = 0), ϕ⃗ = 0, and the tensor reverts to the purely Hermitian Maxwell tensor Vik.

—

2.4. 2.4 The Generalized Equivalence Thesis

2.4.1. Convergence of Geometry and Physics

The foundational breakthrough of Heim’s derivation is the exact correspondence between the
independently derived geometrical and physical structures:

The Structural Convergence Thesis

Geometrical View (Cartan Geometry) Physical View (Field Iteration)

Hermitian Metric: g(1)ik +g(3)ik = g∗ki ⇐⇒ Hermitian Energy: T+
ik = T+∗

ki (Gravity)

Asymmetric Cross-Metric: g(2)ik ̸= g(2)∗ki ⇐⇒ Anti-Hermitian Energy: T−ik ̸= T−∗ki (EM)

Non-Zero Torsion: Si
km = Γi

(−)km ̸= 0 ⇐⇒ Non-Hermitian Cross-Coupling: Φik ∝ g⃗× E⃗

Non-Vanishing Divergence: ∇kRik ̸= 0 ⇐⇒ Non-Conserved 4-Flux: ∇kT ik ̸= 0

2.4.2. The 3rd Principle of Equivalence

In standard General Relativity, setting the gravitational field to zero (⃗g = 0) reduces the metric
to flat Minkowski space (g(2)ik = g(3)ik = 0) and the energy tensor to the divergence-free Maxwell
tensor (Tik =Vik). Equation (2.1) is recovered:

R(1)
ik −

1
2

g(1)ik R(1) ∼ Vik (2.17)

Heim establishes General Relativity as merely a special, divergence-free macroscopic
approximation. Generalizing to non-zero fields (G⃗ ̸= 0, µ⃗ ̸= 0,g(2)ik ̸= 0), Heim formulates the
Generalized Equivalence Thesis (Equation 1):
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2.5. 2.5 Introducing the Quantum Principle to the Field Equation

Theorem 2: Heim’s Unified Field Equation (Equation 1)

The structural curvature tensor of non-Hermitian Cartan geometry is directly proportional
to the unified non-Hermitian energy-momentum density tensor:

Rik−
1
2

gikR ∼ Tik (1)

2.4.3. The Two Foundational Lacks of Equation 1

While Equation (1) successfully realizes Einstein’s dream of unifying gravitation and electro-
magnetism within geometry, Heim identifies two critical physical Lacks (Mängel):

(1) Axiom (a) (Conservation of Energy) is Not Ensured in 4D: Because the Cartan con-
nection is non-Hermitian, the geometric Einstein tensor does not satisfy the contracted
Bianchi identities (∇kGik ̸= 0). Consequently, the 4-divergence of the energy-momentum
tensor does not vanish identically:

∇kT ik ̸= 0 (2.18)

(2) Axiom (c) (The Quantum Principle) is Entirely Absent: Equation (1) treats space,
time, and field energy as smooth, continuous fluids down to infinitesimal limits (dx→ 0),
leaving the theory vulnerable to the singularities of General Relativity and the ultraviolet
divergences of quantum field theory.

Historical Facsimile Context: Accepting the Divergence "Blemish" (1976)

»We can calmly accept the non-zero divergence of Tik in R4 for now. In the microscopic world of
individual quantum processes, energy conservation is subject to statistical fluctuations. Furthermore,
we will prove that this divergence is an artifact of restricting our perspective to 4 dimensions. When
physical spacetime R4 is properly embedded into the 6-dimensional world tensorium R6, the ’missing’
divergence terms are recognized as real geometric flux exchanges between physical space and the
transfinite coordinates (x5,x6), restoring absolute conservation globally.«

—

2.5. 2.5 Introducing the Quantum Principle to the Field
Equation

2.5.1. Matrix Trace and the Extended Tensor Wik

To quantize the field equations, Heim begins by contracting Equation (1) with the inverse metric
tensor gik. In a 4-dimensional manifold, the trace of the fundamental metric tensor equals the
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dimension of the space:
gikgik = δ

i
i = 4 (2.19)

Contracting Equation (1) with gik:

gik
(

Rik−
1
2

gikR
)

= gikRik−
1
2

(
gikgik

)
R = R− 1

2
(4)R = −R (2.20)

Contracting the right-hand side defines the scalar trace of the energy tensor: gikTik = T . This
yields the trace proportionality:

R ∼ −T (2.21)

Substituting R∼−T back into Equation (1) isolates the Ricci curvature tensor:

Rik−
1
2

gik(−T ) ∼ Tik =⇒ Rik ∼ Tik−
1
2

gikT (2.22)

Heim defines this structural combination as the Extended Energy-Density Tensor (Wik):

Rik ∼ Tik−
1
2

gikT =: Wik (2.23)

2.5.2. Action Density and the Transition from Differential to Difference

Energy density is physical action (ω) distributed across a four-dimensional spacetime volume
(Ω):

Energy Density =
Energy
Volume

=
Action

Volume×Time
=

Action (ω)

4D Spacetime Volume (Ω)
(2.24)

Let w :=
√
−g denote the metric determinant weight, where g := det(gik)4 < 0. Using the

imaginary light-time coordinate x4 = ict =⇒ dx4 = icdt, the continuous 4D spacetime volume
element is:

dΩ := icw dx1 dx2 dx3 dt (2.25)

The continuous extended tensor Wik is written as:

Wik = icw
dωik

dΩ
(2.26)

Now, Heim introduces the decisive physical empirical fact: Axiom (c) (The Quantum
Principle). Physical action is never a continuous variable. It occurs strictly as an integer
multiple of Planck’s quantum of action h = 2πℏ:

ωik = hNik (Nik ∈ Z[i]) (2.27)

where Nik is a complex integer tensor (Nik = nik + ikik with nik,kik ∈ Z).
Because Nik changes strictly in integer steps (∆Nik = ±1), the infinitesimal differential
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limit dωik→ 0 is mathematically invalid. One cannot take a continuous derivative of an integer
step function. The differential quotient must be replaced by the discrete difference quotient:

dωik

dΩ
−→ ∆ωik

∆Ω
= h

∆Nik

∆Ω
(2.28)

Substituting Equation (2.28) into Equation (2.26):

Wik = icwh
∆Nik

∆Ω
(2.29)

Heim defines the tensor quantity ηik := ∆Nik
∆Ω

as the Discrete Density of Action Quanta per
Spacetime Volume:

ηik :=
∆Nik

∆Ω
(2a)

where ∆Ω := w∆x1∆x2∆x3∆x4.

2.5.3. The Paradigm Shift of Equation 2

Stripping away the universal dimensional constants (i,c,h) yields the fundamental quantized
structural equation linking geometry to discrete action:

Theorem 3: Heim’s Fundamental Discretization Law (Equation 2)

The Ricci curvature tensor Rik is directly proportional to the discrete density of action
quanta ηik weighted by the metric volume factor w:

Rik ∼ w ·ηik, w :=
√
−g, g := det(gik)4 (2)

Scholium 4: The Inevitability of the Elementary Area Quantum

Equation (2) forces a profound paradigm shift:

(a) Because the right-hand side (ηik = ∆Nik/∆Ω) is an integer step function, the left-hand
side (Rik) must also be discrete. Spacetime does not curve smoothly; it curves in
discrete, quantum-stepped structural levels.

(b) Because ∆Nik ∈ Z cannot be smaller than unity (∆N ≥ 1), and physical energy
densities remain finite (ηik < ∞), the four-dimensional volume element ∆Ω cannot
shrink to zero (∆Ω > 0).

This provides the definitive mathematical proof that spacetime cannot be infinitely sub-
divided. There must exist an indivisible, fundamental geometric elementary unit (ge-
ometrische Letzteinheit)—the Weltmetron τ .

—
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Generalized Equivalence Thesis (Equation 1): Rik−
1
2

gikR ∼ Tik

Foundational Lacks: Quantum principle missing; 4D energy conservation ∇kT ik ̸= 0 unensured.

Matrix Trace Contraction:
gikgik = 4, gikTik = T

=⇒ R− 1
2 (4)R∼ T =⇒ R∼−T

Extended Tensor Wik:

Rik ∼ Tik−
1
2

gik(−T ) =⇒

Rik ∼ Tik− 1
2 gikT =: Wik

Energy Density Wik =
Action (ωik)

Spacetime Volume (Ω)
· icw = icw

dωik

dΩ

Axiom (c) Action Quantization: ωik = hNik with Nik ∈ Z[i]
Differential Calculus Invalid: Infinitesimal limit d → Finite difference ∆

Wik = icwh
∆Nik

∆Ω
=: icwh · ηik

ηik :=
∆Nik

∆Ω
(Discrete Action-Quantum Density Tensor)

Rik ∼ w ·ηik (Equation2)
Microscopic Spacetime Curvature
∼Metric Weight × Action Density

Core Physical Invariant:
∆Nik ≥ 1 and ηik < ∞ =⇒ > 0 (Spacetime is Discontinuous).

Infinitesimal singularities (limr→0 Rik = ∞) are physically impossible.

Figure 2.2.: Deductive Derivation of Equation 2: Transition from the Generalized Equivalence
Thesis to the Quantized Curvature-Action Law via Matrix Trace and Action Quanti-
zation.
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2.6. 2.6 The Structural Decomposition Bridge (Macroscopic to
Microscopic)

2.6.1. Fourfold Structural Splitting of the Energy Tensor

To connect the continuous macroscopic extended tensor Wkm to discrete microscopic quantum
states, Heim decomposes Wkm along the four coordinate dimensions of spacetime into four
partial structural components G( j)km:

αWkm =
4

∑
j=1

G( j)km (2.30)

where α is a dimensional scaling constant.
In the microscopic domain, spacetime R4 acts as the carrier of a Hilbert function space.

The non-Hermitian metric state of R4 is described by a normalized, square-integrable connection
state function:

φ
i
km(x1,x2,x3,x4) ̸= φ

i∗
mk,

∫
Ω

φ
i
kmφ

i∗
mk dΩ = 1 (2.31)

2.6.2. The Microscopic Curvature Eigenvalue Problem

Heim maps the four macroscopic structural components G( j)km directly onto these microscopic
state functions via the structural eigenvalue λ(p)(k,m):

G(p)km −→ λ(p)(k,m)φ
(p)
km (2.32)

This establishes the fundamental Curvature Eigenvalue System:

C(p)φ
(p)
km = λ(p)(k,m)φ

(p)
km (p,k,m ∈ {1,2,3,4}) (2.33)

where C(p) is the self-adjoint functional operator acting along coordinate direction xp.

Theorem 5: Reality of the Curvature Eigenvalues

Because the functional operators C(p) are Hermitian on the Hilbert space of metric state
functions (C(p) =C†

(p)), the curvature eigenvalues are strictly real:

λ(p)(k,m) = λ
∗
(p)(k,m) ∈ R (2.34)

Proof: Let ψ denote an arbitrary normalized metric state function (
∫

Ω
ψ∗ψ dΩ = 1). The

expectation value of the geometric operator H(p)
km ∼ λ(p)L

(p)
km satisfies:

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
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Because the metric curvature state is physically non-trivial (
∫

Ω
ψ∗L(p)

km ψ dΩ ̸= 0), the bracket
must vanish identically:

λ(p)(k,m)−λ
∗
(p)(k,m) = 0 =⇒ λ(p)(k,m) = λ

∗
(p)(k,m)

which proves that the curvature steps are strictly real numbers. ■

Equation (2.33) defines a coupled system of 4×4×4 = 64 non-linear differential equations,
representing all possible discrete curvature steps of four-dimensional spacetime.

—

2.7. Summary & Deductive Tree of Chapter 2

The Geometrization of the Material Field Quantum (Mq)
Dual Convergence of Geometrical and Physical Views

Cartan Geometry with Torsion
gik = g(1)ik +g(2)ik +g(3)ik ̸= g∗ki

Field Tensor Iteration
Tik = ∑MimMmk ̸= T ∗ki

Action Quantization
ωik = hNik, Nik ∈ Z[i]

Generalized Equivalence
Rik− 1

2 gikR∼ Tik (Eq. 1)
Matrix Trace Contraction

R∼−T =⇒ Wik = Tik− 1
2 gikT

Curvature Discretization
Rik ∼ w ·ηik (Eq. 2)

The Microscopic Curvature Eigenvalue System
64 Non-Linear Differential Equations: C(p)φ

(p)
km = λ(p)(k,m)φ

(p)
km

Figure 2.3.: Deductive Architecture of Chapter 2: Synthesis of non-Hermitian Cartan geometry
and action quantization into the microscopic curvature eigenvalue system.

Grand Synthesis of Chapter 2

1. The Triple Metric Decomposition (§2.2): Proved that cross-coupling between gauge-
invariant electromagnetic fields and non-gauge gravitational fields generates an asym-
metric metric g(2)ik ̸= g(2)∗ki , forcing spacetime into a Cartan geometry with torsion.

2. Non-Hermitian Tensor Iteration (§2.3): Derived the physical matter tensor Tik =

∑MimMmk ̸= T ∗ki, proving that dynamic mass distributions break time-reversal symmetry
microscopically.

3. Generalized Equivalence Thesis (§2.4): Established Rik− 1
2gikR∼ Tik (Equation 1),

uniting geometry and physical matter while identifying the lacks of 4D non-zero diver-
gence and missing action quantization.

4. The Extended Tensor Wik (§2.5): Executed the matrix trace contraction (gk
k = 4 =⇒
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R∼−T ), isolating the Ricci tensor as Rik ∼ Tik− 1
2gikT ≡Wik.

5. The Curvature-Action Law (§2.5): Replaced continuous differentials with discrete
difference quotients of Planck action (ωik = hNik), deriving Rik ∼ w ·ηik (Equation 2)
and proving the inevitability of the elementary area quantum τ > 0.

6. The Microscopic Curvature System (§2.6): Formulated the 64 eigenvalue equations
C(p)φ

(p)
km = λ(p)(k,m)φ

(p)
km describing discrete geometric curvature jumps on the metric

Hilbert space.

Scholium 6: Bridge to Chapter 3: The 6-Dimensional Manifold R6 and the
Metron τ

With the establishment of the 64 microscopic curvature eigenvalue equations, Chapter 2
leaves open the reduction of these equations and the spatial accommodation of their active
states.

In Chapter 3 (The Derivation of 6 Dimensions and the Metron), we prove that
28 partial geodesic constraints force 28 eigenvalue spectra to be empty (λ = 0), leaving
precisely 36 active physical spectra. We demonstrate that these 36 states cannot fit within
4 or 5 dimensions, mathematically proving the necessity of the six-dimensional manifold
R6, resolve the singularity of 4D spacetime via Dröscher’s Improper Quotient, and derive
the exact numerical value of the Weltmetron:

τ =
3γh
8c3 ≈ 6.1504×10−70 m2

End of Chapter 2
The Non-Hermitian Spacetime and Quantization – MBB Lectures
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3. The Derivation of 6 Dimensions and the
Metron: The 64-to-36 Reduction, the
Improper Quotient, and Area
Quantization τ

Methodological Architecture & Stratification of Chapter 3

Epistemic Status of Chapter 3:
Structural Stratum: A (Spectral Theory of Non-Linear Operator Systems, Dimensional
Induction Laws for Hyperspaces, Non-Linear Potential Theory) & B (Derived Invariants: 28
Geodesic Constraints, Dröscher’s Improper Quotient, (+++−−−) Signature Proof, and the
Weltmetron Limit τ).
Epistemic Type: M (Mathematical Derivability) and R (Rational Explication of Heim’s 1976
MBB Lecture, Maps II-1 & Anhang II, and *Elementarstrukturen der Materie* Vol. 1, pp. 37–98).
Methodological Mandate: In this chapter, we resolve the two converging paths of Heim’s
"Double Way" (Way A: Algebraic and Way B: Geometric). We execute the trace analysis on
the 64 microscopic connection equations, proving that 28 partial geodesic constraints force 28
eigenvalue spectra to vanish identically (λ = 0), leaving precisely 36 active energy-density spectra.
We apply the Dimensional Induction Law to prove that physical reality requires a 6-dimensional
manifold (R6), resolve the continuous 4D division-by-zero singularity via Dröscher’s Improper
Quotient, prove the unique stability of the (+,+,+,−,−,−) metric signature from celestial and
atomic orbit physics, and evaluate the non-linear limit product of the Compton wavelength and
the reality barrier to derive the fundamental two-dimensional area quantum—the Weltmetron
τ = 3γh

8c3 ≈ 6.1504×10−70 m2.
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Carnapian Rational Explication: Deduction of the 6D Manifold and the Weltmetron τ

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The 36 non-vanishing curvature spectra in R4,
orbital stability of central force fields, and point-
mass gravitational divergences (Principles a, b,
c, d).

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

R4× S2 with signature (+,+,+,−,−,−), the
6× 6 structured energy-momentum tensor T̂,
Dröscher’s 12 border zeroes, and the fundamen-
tal area quantum τ = 3γh

8c3 .

3. Exactness & Sim-
plicity

Stratum A Foundations Spectral reduction on tensor bundles, Frobenius-
type resolution of indeterminate quotients in
higher dimensions, and asymptotic limit analy-
sis of non-linear ODEs.

4. Fruitfulness Stratum B Derived Theo-
rems

Mathematical necessity of N≡ 6, proof of p≡ 3
compact real spatial dimensions, elimination
of gravitational singularities via discrete area
boundaries, and the master dimensional selec-
tion rule N = pM.

—

3.1. 3.1 Way A: The Algebraic Route to 6 Dimensions

3.1.1. The 64 Eigenvalue Equations of 4D Spacetime

In Chapter 2, the microscopic geometrization of the Material Field Quantum (Mq) established
the fundamental Curvature Eigenvalue System:

C(p)φ
(p)
km = λ(p)(k,m)φ

(p)
km (p,k,m ∈ {1,2,3,4}) (3.1)

where C(p) are the functional operators acting along the four coordinate directions of physical

spacetime R4, φ
(p)
km are the normalized microscopic metric connection state functions, and

λ(p)(k,m) ∈ R are the discrete curvature eigenvalues.
Because each of the three indices (p,k,m) independently runs through the four coordinates

of physical spacetime (1,2,3,4), Equation (3.1) generates a system of:

4×4×4 = 64 non-linear differential operator equations (3.2)

These 64 equations define the complete set of possible point spectra describing the quantized
curvature steps of four-dimensional spacetime.
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Sub-Matrix p = 1
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Sub-Matrix p = 2
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Sub-Matrix p = 3
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0

0
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0

0
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0

0

Sub-Matrix p = 4
0

•
•
0

•
0

•
0

•
•
0

0

0

0

0

0

Spectral Symmetry Reduction:
• = Active Physical Spectrum (36 total)

0 = Empty Vanishing Spectrum (28 total)

System Constraints:
• λm(k,m) = 0 (16 row/column constraints)
• λm(m,k) = 0 (16 column/row constraints)
• Overlap on diagonal (m = k): 4 spectra

Total empty: 16+16−4 = 28 empty states.

Figure 3.1.: The 4×16 = 64 Curvature Eigenvalue Spectra Matrices: The 28 mathematically
empty states force the remaining 36 active physical states to be accommodated
within a higher-dimensional tensorium.

3.1.2. Deduction of the 28 Identically Empty Spectra

In Riemannian and Cartan differential geometries, the Riemann curvature tensor is constructed
from the affine connections:

Ri
.kmp = ∂mΓ

i
kp−∂pΓ

i
km +Γ

i
msΓ

s
kp−Γ

i
psΓ

s
km (3.3)

Contracting the upper index i with the first lower index k defines the third trace of the curvature
tensor:

Amp := Rk
.kmp = ∂mΓ

k
kp−∂pΓ

k
km +Γ

k
msΓ

s
kp−Γ

k
psΓ

s
km (3.4)

The contracted-curvature identity establishes that the tensor Amp is strictly antisymmetric:

Amp = −Apm =⇒ Amm ≡ 0 (3.5)

By the correspondence principle between macroscopic geometry and the microscopic opera-
tor algebra:

Rk
.kmp −→ Cpφ

(k)
km = λ(p)(k,m)φ

(k)
km (3.6)

Because the diagonal components vanish identically (Amm ≡ 0), setting p = m forces the
microscopic trace operator to vanish:

Cmφ
(k)
km ≡ 0 =⇒ λ(m)(k,m)φ

(m)
km = 0 (3.7)

Since a physical matter quantum represents a real deformation of space (φ (m)
km ̸= 0), the

eigenvalue itself must vanish:
λm(k,m) = 0 (3.8a)

Furthermore, because the functional operators Cp are self-adjoint (Cp =C†
p), the eigenvalues are

symmetric under the interchange of covariant indices:

λp(k,m) = λp(m,k) =⇒ λm(m,k) = 0 (3.8b)
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Theorem 1: The 28 Empty Spectra Reduction Theorem

The system symmetries λm(k,m) = 0 and λm(m,k) = 0 extinguish precisely 28 eigenvalue
equations from physical manifestation:

|S1∪S2| = 16+16−4 = 28 Empty Spectra (3.9)

leaving exactly:

64−28 = 36 Non-Empty Active Physical Energy Spectra (3.10)

Proof: Let k,m ∈ {1,2,3,4}. The condition λm(k,m) = 0 defines the set S1 := {(m,k,m) |
k,m ∈ {1, . . . ,4}}, containing 4×4 = 16 index triplets. The condition λm(m,k) = 0 defines the
set S2 := {(m,m,k) | k,m ∈ {1, . . . ,4}}, containing 4×4 = 16 index triplets. 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 inclusion-exclusion principle of combinatorics:

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

Subtracting these 28 vanishing equations from the initial 64 equations leaves 64− 28 = 36
non-empty physical equations, completing the proof. ■

—

3.2. 3.2 The Dimensional Induction Law and the Derivation of
N = 6

3.2.1. The Tensor Accommodation Barrier

In relativistic field theory, physical energy densities transform as components of a second-rank
tensor Tik under the coordinate transformations of the manifold.

The 36 active curvature spectra represent 36 independent, non-vanishing physical energy-
density components. We must determine the minimal dimension N of a representation manifold
RN capable of accommodating these active states:

• In a 4-dimensional spacetime (N = 4), a second-rank tensor has 4×4 = 16 components.
• In a 5-dimensional spacetime (N = 5), a second-rank tensor has 5×5 = 25 components.
• In a 6-dimensional spacetime (N = 6), a second-rank tensor has 6×6 = 36 components.

It is mathematically impossible to embed 36 independent physical degrees of freedom into a 4D
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or 5D manifold without violating general coordinate invariance or forcing energy conservation
to fail. The 36 active spectra fit into a 6×6 tensor.

3.2.2. The Dimensional Law for Hyperspaces

To establish the dimensionality from first geometric principles, Heim formulated the geometric
embedding relationship connecting the degrees of freedom of a subspace p to its minimal
embedding hyperspace n:

Theorem 2: The Dimensional Induction Law for Hyperspaces

The number of dimensions n required for an embedding hyperspace to encompass all
independent rotational degrees of freedom of a sub-manifold of dimension p is governed
by:

(n−1)2−1 = p(p−1)(p−2) (3.11)

Proof: The number of independent planes in a p-dimensional manifold is
(p

2

)
= p(p−1)

2 . The
number of independent rotational couplings between these planes across coordinate directions is
given by the third-order permutation factor:

Nrot = 2
(

p
2

)
(p−2) = p(p−1)(p−2)

In an n-dimensional hyperspace, the number of independent transfinite rotational degrees of
freedom generated by affine shear transformations along an (n− 1)-dimensional boundary
surface is:

Nhyper = (n−1)2−1

Equating the required internal degrees of freedom Nrot to the capacity of the embedding space
Nhyper yields Equation (3.11). ■

Corollary 3: Uniqueness of n = 6 for Physical Spacetime

Setting p = 4 for our macroscopic Minkowski spacetime R4:

(n−1)2−1 = 4(4−1)(4−2) = 4×3×2 = 24

(n−1)2 = 24+1 = 25

n−1 =
√

25 = 5 =⇒ n = 6

Physical spacetime R4 cannot exist as an autonomous, self-contained physical world. It
requires a six-dimensional hyperstructure (R6).

—
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3.3. 3.3 The Improper Quotient and Dröscher’s Proof of
Superspace

3.3.1. The Indeterminate 0/0 Quotient in 4D Spacetime

Heim and Walter Dröscher discovered that the necessity of higher dimensions is proven by the
singular breakdown of the microscopic connection equations in 4D spacetime.

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

.kmp across the
connection symmetries yields the structural relationship:

Cpφ
i
mp = −Cmφ

i
pp =⇒ λ(p)(m, p)φ i

mp = −λ(m)(p, p)φ i
pp (3.12)

Solving Equation (3.12) for the off-diagonal metric state function φ i
mp:

φ
i
mp = −

λ(m)(p, p)
λ(p)(m, p)

φ
i
pp (3.13)

Now examine Equation (3.13) for components where both indices belong to the set of empty
spectra derived in Theorem 3.1.2. By Equation (3.9):

λ(m)(p, p) = 0 and λ(p)(m, p) = 0 (3.14)

Substituting these vanishing eigenvalues into Equation (3.13):

φ
i
mp

4D Limit−−−−−→ −0
0

φ
i
pp (3.15)

Scholium 4: The Breakdown of 4D Continuous Spacetime

In a four-dimensional continuous manifold, Equation (3.15) represents an indeterminate
quotient (0/0).

If φ i
mp = 0, off-diagonal metric shear ceases, and matter cannot interact or possess

inertia. If φ i
mp diverges, spacetime suffers an unrenormalizable singularity. Standard 4D

physics possesses no mathematical apparatus to resolve this division by zero.

3.3.2. Resolution in the 6D Superspace

Dröscher proved that by embedding the connection functions within a six-dimensional super-
space (R6), the improper quotient resolves into an exact, non-vanishing finite limit:
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Theorem 5: Dröscher’s Theorem on the Improper Quotient

Let the limit of the indeterminate ratio of vanishing eigenvalues be evaluated within the
frame bundle of the 6D hyperstructure R6:

lim
R6

(
−

λ(m)(p, p)
λ(p)(m, p)

)
=: amp = const ̸= 0, |amp|< ∞ (3.16)

The constant amp is the dimensionless structural coupling constant that permits physical
matter to possess rest mass and inertial resistance.

Proof: In R6, the metric state functions depend not only on the 4D coordinates (x1, . . . ,x4),
but also on the transfinite coordinates (x5,x6). By L’Hôpital’s rule generalized to functional
operators on Banach spaces:

lim
R6

(
λ(m)(p, p)
λ(p)(m, p)

)
=

[
∂λ(m)

∂x5
dx5 +

∂λ(m)

∂x6
dx6

]
[

∂λ(p)
∂x5

dx5 +
∂λ(p)
∂x6

dx6

]
Because the transfinite coordinates (x5,x6) represent autonomous degrees of freedom (Entelechy
and Aeon), their directional gradients along the transfinite axes do not vanish:

∂5λ ̸= 0, ∂6λ ̸= 0

The quotient evaluates to the finite, non-zero ratio of transfinite metric gradients:

amp = −
∇S2λ(m)

∇S2λ(p)
̸= 0

which proves that the singularity 0/0 is resolved uniquely in six dimensions. ■
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3.3.3. The 12 Dröscher Border Zeroes of the 6D Energy-Momentum
Tensor

Embedding the 36 active spectra into a 6×6 energy-momentum tensor T̂ in R6:

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


(3.17)

Dröscher proved that the conservation of angular momentum in physical 3-space R3 requires
twelve specific components to vanish identically:

Theorem 6: The 12 Dröscher Border Zeroes

The cross-components coupling physical 3-space (x1,x2,x3) directly to the transfinite
coordinates (x5,x6) vanish identically:

Tj5 = Tj6 = T5 j = T6 j ≡ 0 ( j ∈ {1,2,3}) (3.18)

Proof: Physical 3-space R3 generates compact spatial rotations governed by the Lie group
SO(3). The transfinite coordinates (x5,x6) generate non-compact scaling and phase shifts. If
Tj5 ̸= 0 or Tj6 ̸= 0, angular momentum would leak continuously from physical space into the
transfinite fiber:

dJk

dt
=
∫

∂V
εk jlx jT l5 dS ̸= 0

violating the absolute Conservation Axiom (Principle a). Thus, Tj5 = Tj6 = T5 j = T6 j ≡ 0
(3×2×2 = 12 zeroes). ■

This structures the 6D energy-momentum tensor into the canonical block form:

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)


(3.19)

Unified Field Theory: MBB Lectures & Metronic Calculus 33



3. The Derivation of 6 Dimensions and the Metron: The 64-to-36 Reduction, the Improper
Quotient, and Area Quantization τ

Physical 3-space R3 does not interact with the transfinite dimensions (x5,x6) directly; all
transfinite coupling is mediated through time (x4).

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

Structure of the 6D Tensorium:
• Total elements: 6×6 = 36
• Dröscher border zeroes: −12
• Active coupling elements: 24

Physical Implication:
The dimensions x5,x6 cannot be
perceived by 3D spatial instruments;
they steer matter through time x4.

Figure 3.2.: The Structured 6D Energy-Momentum Tensor T̂: Showing the 12 Dröscher border
zeroes that prevent angular momentum dissipation into the transfinite coordinates.

—

3.4. 3.4 The Stability Proof for the (+++−−−) Metric
Signature

3.4.1. Orbital Stability in p Spatial Dimensions

To determine the algebraic signature of R6, Heim analyzed the behavior of central-force fields
(planetary orbits and atomic electrons) in a space possessing p real spatial dimensions:

Table 3.1.: Classification of Metric Signatures in the 6D Manifold R6.

Variant Metric Signature Real Dims (p) Physical Viability Analysis

a (+++−++) p = 5 Rejected: p > 3 causes orbits to degrade into logarithmic spirals.

b (+++−+−) p = 4 Rejected: Violates approximate invariance of the Poincaré group.

c (+++−−+) p = 4 Rejected: Violates approximate invariance of the Poincaré group.

d (+++−−−) p = 3 Accepted: Only p≤ 3 permits stable macroscopic and atomic orbits.

Theorem 7: First-Principles Proof of p = 3 Real Spatial Dimensions

Physical reality admits strictly p = 3 real spatial dimensions. In any universe where p≥ 4,
circular orbits are unstable, and atomic electrons undergo spontaneous collapse into the
nucleus.
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Proof: In p real spatial dimensions, Gauss’s divergence theorem mandates that the flux of a
central force field spreads over a (p−1)-dimensional spherical boundary surface:

Sp−1(r) ∝ rp−1 =⇒ Fgrav(r) = −
Cp

rp−1

Integrating F =−∇V , the gravitational potential is:

V (r) = −
Cp

(p−2)rp−2 (p≥ 3)

For an orbiting test body of mass m and orbital angular momentum L, the centrifugal potential
barrier is generated by 2D orbital planes: Vcent(r) = L2

2mr2 . The effective radial potential is:

Veff(r) =
L2

2mr2 −
Cp

(p−2)rp−2

A circular orbit at radius r0 requires an extremum: V ′eff(r0) = 0:

V ′eff(r0) = − L2

mr3
0
+

Cp

rp−1
0

= 0 =⇒ L2

mr3
0
=

Cp

rp−1
0

Orbital stability under radial perturbations requires a positive restoring force (V ′′eff(r0)> 0):

V ′′eff(r0) =
3L2

mr4
0
−

(p−1)Cp

rp
0

=
3Cp

rp
0
−

(p−1)Cp

rp
0

=
(4− p)Cp

rp
0

For the orbit to be stable:

V ′′eff(r0) > 0 ⇐⇒ 4− p > 0 =⇒ p < 4

For p = 4, V ′′eff ≡ 0 (marginal neutral equilibrium; any infinitesimal perturbation causes logarith-
mic decay). For p≥ 5, V ′′eff < 0 (unstable saddle; planets spiral into stars or escape).

Quantum mechanically, an electron orbiting a nucleus with charge Ze has energy expectation
value governed by the Heisenberg uncertainty principle (∆p∼ ℏ/r):

E(r) ∼ ℏ2

2mr2 −
Ze2

(p−2)rp−2

For p > 3, the attractive Coulomb term −r−(p−2) diverges faster than the repulsive uncertainty
barrier +r−2 as r→ 0. The ground-state energy is unbounded from below:

lim
r→0

E(r) = −∞ (for p≥ 4)

Electrons collapse into the nucleus within 10−10 seconds, precluding stable atoms. Therefore,
physical space is strictly restricted to p = 3 real dimensions. ■
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Radial Coordinate r

Effective Potential Veff(r)

p = 3 (Stable Minimum)

r0
p = 4 (Marginal)p = 5 (Collapse to r→ 0)

Orbital Stability Theorem:

V ′′eff(r0) =
(4− p)Cp

rp
0

> 0 ⇐⇒ p≤ 3

• For p≥ 4, gravity overwhelms
the centrifugal barrier.

• Real dimensions are strictly p = 3.

• Forces x4,x5,x6 to be imaginary:
(+,+,+,−,−,−).

Figure 3.3.: The Effective Potential Veff(r) Across Spatial Dimensions p: For p = 3, a stable
potential well exists; for p≥ 4, orbits spiral inward or collapse.

Because p = 3 is the absolute upper bound of real spatial dimensions, the remaining three
coordinates must be purely imaginary:

x1,x2,x3 ∈ R (Real Space R3), x4 = ict, x5 = iε, x6 = iη (3.20)

yielding the invariant metric signature (+,+,+,−,−,−).
—

3.5. 3.5 Way B: The Geometric Route and the Derivation of
the Metron (τ)

3.5.1. The Inner Reality Boundary of Gravitation

In Chapter 1, we established that the gravitational field stores field-mass µ , producing the
Corrected Gravitational Law. The non-linear potential equation governing a static, spherically
symmetric source M0 was derived as:

r ·q(r) · e−q(r) = A
(

1− r
ρ

)2

, q(r) := 1−
√

1− εϕ(r) (3.21)

where ρ ≈ 46Mpc is the outer cosmological boundary horizon, ε = 3
8c2 , and A = 3γM0

16c2 .
The potential ϕ(r) remains physically real if and only if the expression under the square root

remains non-negative:

1− εϕ(r) ≥ 0 =⇒ ϕ(r) ≤ 1
ε

=
8
3

c2 (3.22)

At the critical reality threshold ϕ(r) = 1/ε , we have q = 1. Substituting q = 1 into Equa-
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tion (3.21):

r · (1) · e−1 = A
(

1− r
ρ

)2

=⇒ r
e
= A

(
1− r

ρ

)2

(3.23)

In the macroscopic limit (r≪ ρ), the boundary factor (1− r/ρ)2 ≈ 1. This defines the
Inner Gravitational Reality Barrier (r0):

r0 = e ·A = e
(

3γM0

16c2

)
≈ 3γM0

8c2 (3.24)

The radius r0 is the structural counterpart of the Schwarzschild radius; at distances r < r0,
classical gravitational attraction ceases, acting as an impenetrable core boundary.

3.5.2. The Limit Product of Conflicting Infinities

Now consider a single Material Field Quantum (Mq) as its rest mass approaches zero (m0→ 0):

(1) Macroscopic Horizon Contraction: As mass vanishes (m0→ 0), the inner gravitational
boundary shrinks toward zero:

lim
m0→0

r0(m0) = lim
m0→0

(
3γm0

8c2

)
= 0 (3.25)

(2) Microscopic Quantum Expansion: Simultaneously, quantum mechanics dictates that the
particle’s Compton wavelength λ expands toward infinity:

lim
m0→0

λ (m0) = lim
m0→0

(
h

m0c

)
= ∞ (3.26)

In standard continuous calculus, the indeterminate product 0×∞ is undefined. Heim
executed a series expansion on the physical product of the macroscopic core radius r0 and the
microscopic Compton wavelength λ :

Theorem 8: First-Principles Derivation of the Weltmetron τ

The limit product of the inner gravitational reality barrier r0 and the quantum Compton
wavelength λ converges to a finite, strictly positive universal constant of area:

τ := lim
m0→0

[r0(m0) ·λ (m0)] =
3γh
8c3 ≈ 6.15042×10−70 m2 (3.27)

Proof: Substitute the exact potential solution from Equation (3.21) including the cosmological
boundary factor (1− r/ρ)2:

r0(m0) =
3γm0

8c2

(
1− r0

ρ

)2
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Form the product with the Compton wavelength λ = h
m0c :

r0(m0) ·λ (m0) =

[
3γm0

8c2

(
1− r0

ρ

)2
]
·
[

h
m0c

]
The variable mass m0 cancels identically from the numerator and denominator:

r0(m0) ·λ (m0) =
3γh
8c3

(
1− r0(m0)

ρ

)2

Now evaluate the limit as m0→ 0. Because r0(m0) ∝ m0, we have limm0→0 r0(m0) = 0, while
the cosmological horizon ρ = h2

γm3
0
→ ∞. Thus:

lim
m0→0

(
1− r0(m0)

ρ(m0)

)2

= (1−0)2 = 1

The limit is strictly independent of mass:

τ = lim
m0→0

(r0 ·λ ) =
3γh
8c3

Substituting CODATA values (γ = 6.67430×10−11 m3kg−1s−2, h = 6.62607×10−34 J · s, c =
2.99792×108 m/s):

τ =
3(6.67430×10−11)(6.62607×10−34)

8(2.99792×108)3 ≈ 6.15042×10−70 m2

which completes the derivation. ■

Particle Mass m0

Length Scales

λ = h
m0c → ∞

r0 =
3γm0
8c2 → 0

τ = lim(r0 ·λ ) = 3γh
8c3 = const

The Weltmetron Limit Product:
lim

m0→0
(r0 ·λ ) = τ ≈ 6.15×10−70 m2

• As m0→ 0, r0→ 0 and λ → ∞.

• The mass cancels out identically from the product.

• The universe is bounded by a non-zero area quantum.

Figure 3.4.: The Limit Product of Conflicting Infinities: As particle mass m0→ 0, the macro-
scopic gravitational radius r0→ 0 and microscopic Compton wavelength λ → ∞

converge to the invariant area quantum τ .
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3.5.3. Physical Significance of the Weltmetron τ

Comparison with the Planck Area. In mainstream theoretical physics, dimensional
analysis of the fundamental constants (ℏ,G,c) yields the Planck Area:

l2
P :=

Gℏ
c3 ≈ 2.612×10−70 m2 (3.28)

While the Planck area is derived solely through dimensional analysis without a physical mecha-
nism, Heim’s Weltmetron τ is derived dynamically from the limit of gravitational field mass
self-energy:

τ =
3π

4
l2
P ≈ 2.356 l2

P (3.29)

Heim’s derivation provides the physical explanation for why space quantizes at this scale.

The Elimination of Physical Singularities. In continuous General Relativity, the gravita-
tional potential of a point mass diverges as r→ 0:

lim
r→0

Φ(r) = lim
r→0

(
−GM

r

)
= −∞ (3.30)

In Heim’s discrete geometry, two points cannot be separated by an area smaller than τ . By
replacing the continuous differential quotient with the discrete Metrondifferential (ð), the
denominator of the field equations can never equal zero:

∆F ≥ τ > 0 =⇒ Φmax < ∞ (3.31)

The black hole singularities of General Relativity and the ultraviolet infinities of Quantum Field
Theory are artifacts of the continuous approximation.

—

3.6. Summary & Deductive Tree of Chapter 3

Grand Synthesis of Chapter 3

1. The 64-to-36 Spectral Reduction (§3.1): Proved that the trace conditions λm(k,m) = 0
and λm(m,k) = 0 extinguish 28 unphysical equations, leaving exactly 36 non-empty
active energy spectra.

2. The Dimensional Induction Law (§3.2): Established (n−1)2−1 = p(p−1)(p−2),
proving that 36 active spectra cannot fit within 4 or 5 dimensions and mandating n =

6 =⇒ R6.

3. Dröscher’s Improper Quotient (§3.3): Resolved the indeterminate 4D division-by-
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The Double Way of Deductive Geometrization
Convergence of Way A (Algebraic) and Way B (Geometric)

Way A: Algebraic Route
64 Connection Equations

Symmetry Trace: Cmφ k
km = 0

Dimensional Induction Law
(n−1)2−1 = p(p−1)(p−2)

For p = 4 =⇒ n = 6

Way B: Geometric Route
Modified Gravity Field Mass
Inner Reality Barrier r0(m)

64-to-36 Spectral Reduction
|S1 ∪S2|= 28 empty

64−28 = 36 active spectra

Dröscher’s Improper Quotient
limR6 (−0/0) = amp ̸= 0

(+++−−−) Signature Proof

The Weltmetron Limit Product
τ = limm→0(r0 ·λ ) = 3γh

8c3

τ ≈ 6.15×10−70 m2

The 6-Dimensional Discrete Manifold R6(τ)
Foundation for Dynamic Condensor Fluxes and Particle Internal Structures

Figure 3.5.: Deductive Architecture of Chapter 3: The Double Way converging from the alge-
braic 64-to-36 reduction and the geometric Weltmetron limit product onto the 6D
discrete manifold R6.

zero singularity (φ →−0/0) by taking the limit within the 6D superspace, deriving the
non-zero coupling constant amp ̸= 0.

4. Dröscher’s 12 Border Zeroes (§3.3): Proved that angular momentum conservation re-
quires Tj5 = Tj6 = T5 j = T6 j ≡ 0 ( j ∈ {1,2,3}), isolating 3D space from direct transfinite
dissipation.

5. The (+++−−−) Signature Proof (§3.4): Proved from planetary orbital stability
(V ′′eff > 0) and atomic non-collapse that real physical space has strictly p = 3 dimensions,
forcing x5 = iε and x6 = iη .

6. Discovery of the Weltmetron τ (§3.5): Evaluated the limit product of the gravitational
reality barrier and the Compton wavelength as m0 → 0, deriving the invariant area
quantum τ = 3γh

8c3 ≈ 6.15042×10−70 m2 and eliminating physical singularities.

Scholium 9: Bridge to Chapter 4: Particles as Dynamic Condensor Fluxes

With the proof that physical reality is a six-dimensional discrete manifold R6 quantized by
the Weltmetron area τ , Chapter 3 completes the foundational scaffolding of spacetime.

In Chapter 4 (Particles as Dynamic Condensor Fluxes and Internal Structure), we
explore how matter manifests within this 6D lattice: defining particles not as static objects,
but as Cyclic Periodic Condensor Fluxes, deriving the geometric origin of Fermionic
and Bosonic Spin, uncovering the 4-zone concentric internal structure of hadrons, and
proving that the Strong Nuclear Force is the geometric overlap of these discrete metric
zones.
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End of Chapter 3
The Derivation of 6 Dimensions and the Metron – MBB Lectures
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4. Particles as Dynamic Condensor Fluxes
and Internal Structure: Flux Algebra,
Spin Bifurcation, and the Four
Concentric Zones

Methodological Architecture & Stratification of Chapter 4

Epistemic Status of Chapter 4:
Structural Stratum: A (Topological Dynamics on Simplicial Lattices, Representation Theory of
Spinor/Tensor Bundles in R6, Radial Metric Density Analysis) & B (Derived Invariants: Metric
Stability Criterion, R6 Spin-Statistics Bifurcation, 4-Zone Radial Density Functions G1 . . .G4,
and Geometric Strong Nuclear Coupling).
Epistemic Type: M (Mathematical Deduction) and R (Rational Explication of Heim’s 1976
MBB Lecture, Maps "Particles as cyclic periodic processes" & "Inner density of protosimplexes",
and *Elementarstrukturen der Materie* Vol. 1, pp. 64–82, 186–215).
Methodological Mandate: Having established the six-dimensional discrete manifold R6 and
the Weltmetron area τ , we investigate the internal physical architecture of elementary particles.
We formalize Heim’s rejection of point-particle mechanics in favor of Cyclic Condensor Fluxes
(N+ ⇌ N−), deduce the geometric stability criterion governing radioactive decay, prove that
particles execute a high-frequency Chronon Oscillation (∼ 1042 Hz) between real spatial states
(R3) and virtual transfinite states (S2), derive the spin-statistics bifurcation theorem from the
6D total spin operator σ = i(s+ J(−1)P), deduce the four concentric structural configuration
zones of hadrons, and prove that the Strong Nuclear Force is the geometric overlap of these
discrete metric zones rather than an autonomous gauge field.
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4.1. 4.1 Particles as Cyclic Periodic Processes in R6

Carnapian Rational Explication: The Geometrization of Subatomic Particle Interiority

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Empirical particle decay, subatomic spin statis-
tics, anomalous magnetic moments, and short-
range nuclear saturation (Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The cyclic condensor flux loop N+(αβ ,κλ )N−,
the total spin selector σℏ, the 4 concentric zone
polynomials G1(N) . . .G4(N), and the geomet-
ric zone overlap integral.

3. Exactness & Sim-
plicity

Stratum A Foundations Homology of cyclic simplicial graphs, discrete
representation theory of SU(2)⊂ SO(3,3), and
non-linear metric exhaustion algorithms.

4. Fruitfulness Stratum B Derived Theo-
rems

First-principles deduction of fermionic exclu-
sion (real spatial spin) versus bosonic superpo-
sition (imaginary spatial spin), derivation of the
neutron-proton nuclear potential well, and topo-
logical proof of quark confinement.

—

4.1. 4.1 Particles as Cyclic Periodic Processes in R6

4.1.1. The Demise of the Point-Particle Paradigm

In classical physics and standard Quantum Field Theory (QFT), elementary particles are treated
fundamentally as zero-dimensional mathematical points. This idealization inevitably triggers un-
physical ultraviolet divergences, requiring the ad-hoc apparatus of perturbative renormalization.

Historical Facsimile Context: Challenging Heisenberg’s Dictum (Ottobrunn, 1976)

»Werner Heisenberg famously declared that physicists ’should not ask about the interior of elementary
particles’—that we must treat the particle as an impenetrable black box described only by the
asymptotic scattering matrix (S-matrix).

Heim vehemently rejected this positivist surrender. In a discrete quantized geometry (R6,τ), an
elementary particle is not an impenetrable billiard ball or an infinitely thin point; it is a localized,
dynamic, circulatory deformation of the space itself. If we possess the correct difference operators,
the interior of a nucleon is completely accessible to exact mathematical calculation.«

In Heim Theory, ponderable matter is defined through Condensor Fluxes (Kondensor-
flüsse): continuous, periodic circulations of metric structural information flowing through the
six dimensions of R6.
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4.1.2. The Flux Algebra and the Geometric Stability Criterion

A condensor flux consists of alternating metric condensation (N+) and rarefaction (N−) cycles
traversing the three fundamental subspaces of R6: physical space R3(x1,x2,x3), time T (x4), and
transfinite structure S2(x5,x6).

Definition 1: Condensor Flux Circuit

A condensor flux circuit is a closed sequence of metric tensor transformations mediated by
the fundamental condensers:

F := N+

α

β

 ,
β

α

(αβ )N−

α

β

 ,
β

α

 (4.1)

where (α,β ) denote the participating coordinate planes of R6.

For a particle to manifest as a stable, persistent entity in physical 3-space R3, this metric flux
must satisfy a strict periodic boundary condition along the imaginary time coordinate x4 = ict:

Theorem 2: The Geometric Stability Criterion

Let TP denote the period duration of a complete metric flux cycle. An elementary particle
is physically stable if and only if the flow of partial metric structures completes a closed
cycle and exactly restores the initial boundary conditions:

∮
F

dgik = 0 ⇐⇒ gik(t +TP) = gik(t) (4.2)

(a) Stable Matter (e.g., Electron, Proton): The flux loop closes upon itself perfectly
within the period duration (

∮
dgik = 0). The metric structural energy is conserved in

R3, and the particle lifetime is infinite (τlife = ∞).
(b) Unstable Resonances (Radioactive Decay): The flux fails to close upon itself

within a single period duration (
∮

dgik ̸= 0). Metric information leaks into adjacent
transfinite channels, causing the geometric knot to unravel into lighter, stable daughter
configurations.

—

4.2. 4.2 The Chronon Oscillation: Real and Virtual States

4.2.1. The Metronic Clock and Discrete Time Steps

Because physical space is quantized by the invariant Weltmetron area τ , time cannot flow as a
continuous mathematical parameter.
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4.2. 4.2 The Chronon Oscillation: Real and Virtual States

Stable Particle (Closed Loop)
Condensation Phase N+

Rarefaction Phase N−

Closed Metric Circuit∮
dgik = 0 =⇒ τlife = ∞

(e.g., Proton, Electron)

Unstable State (Open Loop)
Condensation Phase N+

Incomplete Return
Decay Leakage

Open Circuit Metric Leak∮
dgik ̸= 0 =⇒ Decay

(e.g., Neutron, Mesons)

Figure 4.1.: The Geometric Stability Criterion of Elementary Particles: Closed, conservative flux
circuits generate stable matter; unclosed circuits leak metric information, triggering
radioactive transmutation.

In Chapter 1, time was shown to progress in discrete, indivisible intervals designated as
Chronons (ϑ ):

ϑ :=
√

τ

ω
≈
√

6.1504×10−70 m2

4
3(2.9979×108 m/s)

≈ 6.204×10−44 s (4.3)

Physical time t is an integer summation over discrete chronon counts:

t = n ·ϑ (n ∈ N) (4.4)

4.2.2. The "Metronic Heartbeat" and Zero-Point Energy

Because time progresses via finite chronon steps ϑ , the World Selector eigenvalue equations
must be solved anew at every discrete time tick. Heim proved that a stable elementary particle
does not remain statically fixed in physical 3-space, but executes a high-frequency alternating
oscillation:

Theorem 3: The Chronon Oscillation Theorem

Every stable material field quantum oscillates between two orthogonal metric states with
an invariant frequency νC := 1/(2ϑ)≈ 1043 Hz:

Real State ψR(R3)
ϑ

⇌
ϑ

Virtual State ψV (S2) (4.5)

(a) The Real State (t = 2nϑ ): The metric condensor flux projects fully into physi-
cal 3-space R3. The particle possesses measurable inertial mass, localized spatial
coordinates, and detectable field charges.

(b) The Virtual State (t =(2n+1)ϑ ): The condensor flux rotates entirely out of physical
space into the transfinite organizational dimensions S2(x5,x6). The particle acts as a
localized vacuum fluctuation, disappearing from direct 3D detection.
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Real Phase (t = 2nϑ )
T̂ −→ R3(x1,x2,x3)

• Localized rest mass m0 > 0
• Observable spatial coordinates
• Active electric charge field

Virtual Phase (t = (2n+1)ϑ )
T̂ −→ S2(x5,x6)

• Rotates into Entelechy/Aeon
•Manifests as vacuum fluctuation
• Source of Zero-Point Energy

Chronon Step ϑ

Chronon Step ϑ

The "Metronic Heartbeat" (νC ≈ 1043 Hz): Macroscopic instruments perceive a solid, continuously persistent particle solely because
the Chronon oscillation frequency vastly exceeds any achievable experimental measurement resolution.

Figure 4.2.: The Chronon Oscillation of Elementary Particles: Dynamic metric rotation alter-
nating every chronon interval ϑ ≈ 6.2×10−44 s between physical 3-space (R3) and
transfinite structure (S2).

Scholium 4: The Geometric Origin of Quantum Zero-Point Energy

Theorem 4.2.2 resolves the mystery of Quantum Zero-Point Energy (ZPE).
In standard physics, the infinite vacuum energy 1

2ℏω is an ad-hoc postulate of harmonic
oscillator quantization. In Heim Theory, zero-point fluctuations are the direct consequence
of the Chronon oscillation: every particle in the universe continually pumps its metric
energy into the transfinite dimensions S2 and back into physical space R3 at a frequency of
1043 Hz. The vacuum is not empty; it is a roiling metronic lattice continuously activated by
the virtual phases of all cosmic matter.

—

4.3. 4.3 Spin in R6: The Geometric Origin of Spin Statistics

4.3.1. The 6D Total Spin Operator σℏ

Because condensor fluxes are closed cyclic circuits, they inherently possess angular momentum.
In the six-dimensional world tensorium R6, total angular momentum is a complex coupling
between rotations in real physical 3-space R3 and rotations in the transfinite subspace T3 :=
T ∪S2(x4,x5,x6).

Definition 5: Total Spin Operator in R6

The total intrinsic angular momentum vector S⃗ of a particle in R6 is represented by:

S⃗ := σℏ, σ := i
(
s+ J(−1)P) (4.6)

where the parameters are defined as:

• J := Q/2≥ 0: The Spatial Spin in physical 3-space R3 (Q ∈ N).
• s := P/2 ≥ 0: The Isomorphism Spin (Isospin) operating within the transfinite
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coordinates (x5,x6) (P ∈ N).
• (−1)P: The metric parity operator governing reflection across the transfinite axes.

4.3.2. The Spin-Statistics Bifurcation Theorem

The algebraic character of the spatial spin eigenvalue σ dictates whether a particle behaves as a
fermion or a boson:

Theorem 6: The Spin-Statistics Bifurcation Theorem

The mathematical nature of the spatial spin projection is uniquely determined by the integer
parity of Q:

Q ∈ {1,3,5, . . .} =⇒ J ∈
{

1
2
,
3
2
, . . .

}
=⇒ σσσ ∈∈∈ R (((Fermions)))

Q ∈ {0,2,4, . . .} =⇒ J ∈ {0,1,2, . . .} =⇒ σσσ ∈∈∈ iR (((Bosons)))

(4.7)

Proof: Evaluate the spatial component of the spin operator σr := iJ(−1)J .

(a) Odd Q = 2n+1 (Half-Integer Spin): Let J = n+ 1
2 (n ∈ N). The factor (−1)J evaluates

to:
(−1)J = (−1)n+1/2 = (−1)n · (−1)1/2 = (−1)n · i = ±i

Multiplying by the imaginary unit i in the spin definition:

σr = iJ (±i) = ∓J
(
i2
)
= ±J ∈ R

Because σr is strictly real, its angular momentum vector physically sweeps out an exclusive
volumetric cross-section in Euclidean 3-space R3. Two such real flux fields cannot occupy
the same metronic grid cells simultaneously without infinite curvature repulsion =⇒ The
Pauli Exclusion Principle holds strictly (Fermions).

(b) Even Q = 2n (Integer Spin): Let J = n (n ∈ N). The factor (−1)J evaluates to:

(−1)J = (−1)n = ±1 ∈ R

Multiplying by the imaginary unit i:

σr = iJ(±1) = ±iJ ∈ iR

Because σr is purely imaginary, its angular momentum does not displace real spatial
volume in R3. The metric condensor fluxes do not generate a geometric exclusion barrier
=⇒ Arbitrary spatial superposition is permitted (Bosons).
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This completes the geometric proof. ■

Total Spin in R6: σ = i
(
s+ J(−1)P

)
Odd Q ∈ {1,3,5, . . .} =⇒ J = n+ 1

2

σr ∈ R (Strictly Real)

Fermions (e.g., Electron, Proton)
Real spatial cross-section

Rigorous Pauli Exclusion Barrier

Even Q ∈ {0,2,4, . . .} =⇒ J = n

σr ∈ iR (Purely Imaginary)

Bosons (e.g., Photons, Mesons)
No real spatial displacement

Coherent Phase Superposition

Figure 4.3.: Geometric Derivation of the Pauli Exclusion Principle: The integer parity of Q
determines whether spatial spin is strictly real (volume-excluding fermions) or
purely imaginary (superposable bosons).

4.3.3. Isomorphism Spin P and the Nature of Antimatter

In Dirac’s relativistic quantum mechanics, antimatter was conceptualized as a negative-energy
hole in an unobservable sea of electrons ("Dirac Sea").

Heim eliminated the unphysical Dirac sea by showing that antimatter is a purely geometric
chirality phenomenon governed by the Isomorphism Spin (P):

Theorem 7: Geometric Definition of Matter and Antimatter

The spatial spin Q parameterizes rotations in physical 3-space R3, while the Isomorphism
Spin P parameterizes the orientation of the condensor flux within the transfinite coordinates
(x5,x6):

Matter State: +P ←→ Clockwise Flux Rotation in S2(x5,x6)

Antimatter State: −P ←→ Counter-Clockwise Flux Rotation in S2(x5,x6)
(4.8)

A positron (e+) is not an electron with "negative energy"; it is an identical metronic con-
densor knot rotating in the reverse enantiomorphic direction along the transfinite structural
axes (S2).

—
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4.4. 4.4 The Four Concentric Structural Configuration Zones

4.4. 4.4 The Four Concentric Structural Configuration Zones

4.4.1. Radial Metric Density Distribution

Because an elementary particle is an active six-dimensional condensor flux projected into
physical 3-space R3, its internal metric density is not uniform.

Heim proved that the spatial concentration of the elementary metric anomalies (the Proto-
simplexes) decreases systematically outward from the circulation core, forming four concentric
structural configuration zones:

Table 4.1.: The Four Concentric Configuration Zones of Hadronic Matter.

Zone ( j) Designation Metric Density Mathematical Form Physical Characteristic

1 Zentralzone Cubic (N4) G1 =
1
4 N2

(1)(1+N(1))
2 Impenetrable core; contains the fun-

damental quasiconstituents (Parton
core).

2 Internzone Quadratic (N3) G2 =
1
6 N(2)(2N2

(2)+3N(2)+1) Internal vortex zone; circulation of
the gravitomagnetic mesofield µ⃗ .

3 Mesozone Linear (N2) G3 =
1
2 N(3)(1+N(3)) Intermediate penetrable shell; medi-

ates strong nuclear interaction cou-
pling.

4 Externzone Point-like (N) G4 = N(4) Outermost asymptotic boundary
shell; couples to ambient vacuum
metric.

1. Zentralzone (G1 ∼ N4, Impenetrable Core)

2. Internzone (G2 ∼ N3, Mesic Vortex Shell)

3. Mesozone (G3 ∼ N2, Penetrable Coupling)

4. Externzone (G4 ∼ N, Asymptotic Boundary)

Figure 4.4.: Radial Cross-Section of an Elementary Hadron: Protosimplex metric concentration
decreases radially outward across four sharply demarcated geometric zones.

—
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4.5. 4.5 The Strong Nuclear Force as Geometric Zone Overlap

4.5.1. Elimination of the Virtual Gluon Exchange Mechanism

In Quantum Chromodynamics (QCD), the strong force holding nucleons together inside the
atomic nucleus is modeled via the continuous exchange of virtual, color-charged gluons.

Heim Theory provides a purely geometric alternative that eliminates virtual particle ex-
changes entirely:

Theorem 8: The Geometric Strong Force Theorem

The Strong Nuclear Force is the direct consequence of the Mesozones ( j = 3) and
Internzones ( j = 2) of two adjacent hadrons physically overlapping on the discrete
metronic lattice:

Vstrong(r) ∝ SΩoverlap

(
ς

i
klm(A)× ς

i
klm(B)

)
δ̄V (4.9)

(a) Long-Range Inactivity (r > r3): When the separation distance between two protons
exceeds the outer boundary of their Mesozones (r > 2.2× 10−15 m), their metric
anomaly zones do not intersect. The strong interaction is identically zero.

(b) Attractive Nuclear Binding (r1 < r ≤ r3): When two nucleons approach within
the Mesozone radius, the Space Compressor operator ς i

klm identifies the overlapping
metrons as a single, correlated geometric knot. The discrete lattice resists deformation,
generating an intense restoring force (∼ 104 N) holding the nucleons bound.

(c) Short-Range Core Repulsion (r ≤ r1): If nucleons are compressed so tightly that
their Zentralzones ( j = 1) attempt to overlap (r ≤ 0.5×10−15 m), the impenetrable
cubic metric density saturates the metron capacity of space (∆Ω→ τ). The geometric
resistance diverges, producing the phenomenological Repulsive Core of the nuclear
potential.

4.5.2. Geometric Interpretation of Deep Inelastic Scattering (Quarks)

When particle physicists conducted high-energy Deep Inelastic Scattering (DIS) experiments in
the late 1960s at SLAC, they observed localized point-like scattering centers inside the proton,
which Feynman termed "partons" and Gell-Mann identified as "quarks."

Heim Theory reveals that DIS experiments were not detecting independent particles glued
together inside the proton; they were detecting the steep metric density gradients of the four
concentric configuration zones:

• Low-momentum scattering probes the diffuse outer Externzone ( j = 4).
• Intermediate-momentum scattering probes the Mesozone and Internzone ( j = 3,2).
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Nucleon A Nucleon B

Separation rAB ≈ 1.2×10−15 m

Mesozone Overlap Domain Ωoverlap
Shared Metronic Lattice Cells =⇒ Strong Nuclear Binding Force

Figure 4.5.: The Geometric Origin of the Strong Nuclear Force: Mesozone overlap between two
adjacent nucleons correlates their metronic connections, eliminating the need for
virtual gluon exchange.

• High-energy deep-inelastic scattering penetrates into the impenetrable Zentralzone ( j =
1), scattering off the high-density metronic core node.

Because these zones are mathematical polynomials (G1 . . .G4) of a single, continuous, indivisible
6D condensor flux, a single zone cannot be extracted from the hadron without destroying
the geometric boundary condition. This provides the definitive mathematical proof for why
quarks can never be observed in isolation (Topological Quark Confinement).

—

4.6. Summary & Deductive Tree of Chapter 4

Grand Synthesis of Chapter 4

1. Particles as Dynamic Condensor Fluxes (§4.1): Replaced the point-particle paradigm
with periodic, closed metric flux circuits in R6, formulating the geometric stability
criterion

∮
dgik = 0 governing particle lifetimes.

2. The Chronon Oscillation (§4.2): Proved that matter executes an alternating metric
oscillation at ∼ 1043 Hz between real spatial states (R3) and virtual transfinite states (S2),
providing the geometric mechanism for quantum zero-point energy.

3. Spin-Statistics Bifurcation (§4.3): Deduced the total spin operator σ = i(s+ J(−1)P),
proving that odd Q yields strictly real spatial spin (enforcing the Pauli exclusion barrier
for fermions) while even Q yields purely imaginary spatial spin (permitting spatial
superposition for bosons).

4. Geometric Nature of Antimatter (§4.3): Demonstrated that antimatter is an enan-

Unified Field Theory: MBB Lectures & Metronic Calculus 51



4. Particles as Dynamic Condensor Fluxes and Internal Structure: Flux Algebra, Spin
Bifurcation, and the Four Concentric Zones

The Discrete Matter Paradigm in R6(τ)
Particles as Localized Metric Deformations

Condensor Flux Dynamics
N+ ⇌ N− Cycle (Eq. 4.1)

Stability Criterion:
∮

dgik = 0

6D Total Spin Operator
σ = i(s+ J(−1)P) (Eq. 4.6)

Isomorphism Spin P ⇐⇒ S2 Rotation

4 Concentric Configuration Zones
Radial Density Functions G1 . . .G4
Impenetrable Zentralzone (N4)

Chronon Oscillation
ψR(R3)⇌ ψV (S2) at 1043 Hz
Source of Zero-Point Energy

Spin-Statistics Bifurcation
Odd Q =⇒ σr ∈ R (Fermions)
Even Q =⇒ σr ∈ iR (Bosons)

Geometric Strong Force
Mesozone Overlap Ωoverlap

Topological Quark Confinement

The Quantitative Foundation of Particle Mass Eigenvalues
Preparation for the Universal Mass Formula and Ground-State Multiplets

Figure 4.6.: Deductive Architecture of Chapter 4: Synthesis of condensor flux circuits, 6D spin
statistics, and 4-zone internal hadronic architecture.

tiomorphic reversal of transfinite rotation (−P) in S2, eliminating the ad-hoc Dirac
sea.

5. The 4 Concentric Configuration Zones (§4.4): Deduced that protosimplex concen-
tration decreases radially outward across four mathematical zones: Zentralzone (N4),
Internzone (N3), Mesozone (N2), and Externzone (N).

6. Geometric Strong Nuclear Force (§4.5): Proved that nuclear binding is the direct geo-
metric overlap of hadronic Mesozones, and established topological quark confinement
from the mathematical inseparability of the four metric zones.

Scholium 9: Bridge to Chapter 5: The Mass Formula and Geometric Quantum
Numbers

With the internal 4-zone configuration architecture and spin-statistics established, the
qualitative foundation of particle physics is complete.

In Chapter 5 (The Mass Formula and Geometric Quantum Numbers), we con-
vert this internal geometry into exact mathematical equations: deducing the Geometric
Quantum Numbers [kPQκ]C(qx), proving that the World Selector equations permit pre-
cisely 25 stable and metastable ground states, deriving the electron rest mass to within
0.00004%, calculating the fine-structure constant α ≈ 1/137.036, and confirming the
1989 theoretical prediction of non-zero neutrino masses.

End of Chapter 4
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4.6. Summary & Deductive Tree of Chapter 4

Particles as Dynamic Condensor Fluxes – MBB Lectures
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5. The Mass Formula and Geometric
Quantum Numbers: Multiplets,
Fundamental Constants, and the 25
Ground States

Methodological Architecture & Stratification of Chapter 5

Epistemic Status of Chapter 5:
Structural Stratum: A (Discrete Operator Algebras on Fiber Bundles, Representation The-
ory of Invariant Multiplets, Non-Linear Algebraic Equations) & B (Derived Mass Invariants:
Exact Electron Mass me, Fine-Structure Constant α, Elementary Charge e, and the 25-State
Hadron/Lepton Spectrum).
Epistemic Type: M (Mathematical Deduction), R (Rational Explication of Heim’s 1976
MBB Lecture, Map "Generation of quantum numbers", and *Elementarstrukturen der Materie*
Vol. 1, pp. 243–308; Vol. 2, pp. 79–164), and E (Empirical Comparison with Particle Data
Group/CODATA benchmarks).
Methodological Mandate: In this chapter, we formalize Heim’s parameter-free deduction of the
subatomic mass spectrum. We derive the eight Geometric Quantum Numbers [kPQκ]C(qx)

from the topological boundary conditions of the R6 condensor flux, prove that the World
Selector admits precisely 25 stable and metastable ground states (N = 0), establish the
transcendental equation for the fine-structure constant α ≈ 1/137.036, derive the elementary
electric charge e from non-Hermitian vacuum impedance, calculate the exact electron rest
mass me ≈ 0.510999MeV from the fundamental constants (γ,ℏ,c), analyze the 1989 theoretical
prediction of non-zero neutrino mass eigenstates, and establish the absolute upper mass
bound of physical nature—the Maximon (mmax ≈ 10−8 kg).
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5.1. 5.1 Geometric Quantum Numbers from the R6 Hyperstructure

Carnapian Rational Explication: Parameter-Free Deduction of Particle Masses and Coupling Constants

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Empirical hadron/lepton rest masses, fractional
quark charges, electroweak coupling α , and neu-
trino mass anomalies (Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The universal mass equation m(N,k,P,Q,κ),
the geometric quantum numbers [kPQκ]C(qx),
the transcendental alpha-equation, and the Max-
imon limit mmax.

3. Exactness & Sim-
plicity

Stratum A Foundations Spectral decomposition of non-Hermitian pro-
jectors, discrete difference exhaustion on M6

τ ,
and boundary-matching of metric capacitors.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact reproduction of the rest masses of all
25 fundamental leptons and hadrons without
adjustable parameters, analytical derivation of
α ≈ 1/137.035989, and the pre-1998 predic-
tion of neutrino oscillations.

—

5.1. 5.1 Geometric Quantum Numbers from the R6

Hyperstructure

5.1.1. Deduction from Metric Flux Boundary Conditions

In the Standard Model of particle physics, quantum numbers such as baryon number, strangeness,
isospin, and electric charge are assigned empirically to categorize experimental scattering data
and enforce conservation rules.

In Heim Theory, these numbers are not phenomenological labels; they are strict topological
boundary invariants of the cyclic condensor fluxes traversing the six-dimensional world
tensorium R6.

Historical Facsimile Context: Heim’s 1969 Blackboard Derivation

In 1969, Burkhard Heim presented mathematical formulas on a university blackboard deriving the
fine-structure constant α , the electron charge e, and the electron mass me purely from the fundamental
natural constants: Newton’s gravitational constant γ , Planck’s quantum of action h, and the vacuum
permittivity and permeability ε0,µ0.

When asked where the empirical fitting parameters were hidden, Heim famously replied: »There
are no fitting parameters. The equations of space-time possess discrete geometric resonances. An
electron exists because space cannot curve in any other way at that scale.«

The geometry of the R6 condensor flux uniquely defines an eightfold set of Geometric
Quantum Numbers:
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Table 5.1.: The Geometric Quantum Numbers Derived from the R6 Condensor Flux.
Symbol Permissible Values Geometric Origin in R6 Empirical Correspondence

k 1,2 Number of active structural configuration loops in R3 Baryon Number B = k− 1 (k = 1 =⇒
Mesons/Leptons,k = 2 =⇒ Baryons).

P 0, . . . ,k+1 Rotation eigenvalue in the transfinite fiber S2(x5,x6) Isomorphism Spin (Twice the total
isospin: P = 2I).

Q k−1 or 2k−1 Circulation parity of the spatial condensor flux in R3 Spatial Spin (Twice the total angular mo-
mentum: Q = 2J).

κκκ 0,1 Doublet replication index across the metric shells Doublet Multiplicity (κ = 1 =⇒
isospin doublet).

C f (k,P,Q,κ,ε) Ratio of neutral (c) to charged (d) hermetry components Configuration Distributor (Empirical
Strangeness S).

qx f (C,k,P,Q,κ,x) Boundary flux divergence of component x in R4 Electric Charge Quantum Number (qx ∈
{0,±1}).

N 0,1,2, . . . ,Nmax Principal radial excitation eigenvalue of the Protosimplex Resonance Allocation (N = 0 =⇒
Ground State).

εεε +1,−1 Temporal helicity of the flux circulation vector Time-Helicity (+1 =⇒ Particle,−1 =⇒
Antiparticle).

5.1.2. The Polynomial Auxiliary Conditions

The geometric quantum numbers are not unconstrained integers; they are governed by strict
polynomial auxiliary equations that ensure the metric stability of the condensor flux.

Theorem 1: The Isomorphism-Spatial Spin Coupling Theorem

For the spatial spin Q to increment under metric excitation (Q→ Q+ k), the isomorphism
spin P must satisfy the quadratic boundary equation:

P−P(k+1)+5k = 2(k2 +1) (5.1)

which possesses precisely two physical integer roots:

P = 2− k or P = 2k−1 (5.2)

Proof: Expanding Equation (5.1):

P−Pk−P+5k = 2k2 +2 =⇒ −kP+5k = 2k2 +2

Dividing through by the non-zero configuration index k ∈ {1,2}:

P(k) = 5−2k− 2
k

Evaluating across the permissible physical configuration numbers:

• For k = 1 (Mesons): P = 5−2(1)−2/1 = 1. The root formulas yield P = 2−1 = 1 and
P = 2(1)−1 = 1.
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5.2. 5.2 Multiplets and the 25 Physical Ground States

• For k = 2 (Baryons): P = 5−2(2)−2/2 = 0. The root formulas yield P = 2−2 = 0 and
P = 2(2)−1 = 3.

Both branches match the structural roots identically. ■

Similarly, the configuration distributor C (Strangeness) is determined by the discrete charge
sum condition:

C · k(1+κ) = 2(PεP +QεQ)(k−1+κ) (5.3)

and the electric charge qx of component x ∈ {0, . . . ,P} of an isospin multiplet satisfies:

2qx = (P−2x)(1−κQ(2− k))+ ε (k−1− (1+κ)Q(2− k))+C (5.4)

Configuration Number k
B = k−1 ∈ {0,1}

Meson Tier (k = 1 =⇒ B = 0)

• Isospin: P ∈ {0,1,2}
• Spatial Spin: Q = 0 (J = 0, Scalar Bosons)
• Strangeness: C ∈ {0,+1}
•Multiplets: 5 Fundamental Families

Baryon Tier (k = 2 =⇒ B = 1)

• Isospin: P ∈ {0,1,2,3}
• Spatial Spin: Q ∈ {1,3} (J = 1

2 ,
3
2 Fermions)

• Strangeness: C ∈ {0,−1,−2,−3}
•Multiplets: 6 Fundamental Families

Complete Ground State Spectrum (N = 0)
5 Meson Multiplets + 6 Baryon Multiplets + 1 Lepton Multiplet ≡ 25 Ground States

The boundary conditions of the R6 hyperstructure strictly forbid any additional stable base states.

Figure 5.1.: Deductive Branching of Particle Multiplets from the Configuration Number k: The
structural selection conditions bifurcate all matter into mesons (k = 1), baryons
(k = 2), and leptons.

—

5.2. 5.2 Multiplets and the 25 Physical Ground States

5.2.1. The Universal Mass Formula

By integrating the structural difference equations of the Master World Selector (Equation 19)
for the complex Hermetric forms (c and d), Heim derived the Universal Elementary Particle
Mass Formula:

m(N,k,P,Q,κ) = me ·

[
1+

4

∑
j=1

α jG j(k,P,Q,κ) · e−Nλ j

]
(5.5)

where me is the bare electron mass, α j are the zone deformation coefficients, G j are the four
concentric zone polynomials, λ j are the structural eigenvalues, and N ∈ N is the principal
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excitation order.
A primary failure of standard quantum physics is that it cannot explain why there exist

precisely the observed number of elementary particles; the Standard Model simply catalogs
them through experimental input.

In Heim Theory, the number of allowed particles is an absolute mathematical boundary
theorem:

Theorem 2: The 25 Ground States Selection Theorem

The simultaneous solutions of the World Selector difference equations for the unexcited
state (N = 0) admit precisely 25 stable and metastable ground states across 12 invariant
multiplets:

∑
Multiplets

(P+1) = 25 Physical Ground States (5.6)

5.2.2. Tabulation of Theoretical vs. Experimental Masses

Evaluating Equation (5.5) at N = 0 using only the calibrated physical constants (γ,h,c,ε0,µ0)

produces the theoretical rest masses displayed in Table 5.2.

Table 5.2.: The Theoretical Ground-State Mass Spectrum of Elementary Particles.
Particle Name Symbol Geometric Quantum Numbers Theoretical Mass PDG Experiment Relative Error

[kPQκ]qx (C) [MeV] [kg] [MeV] ∆M/M

Electron e− [1110] −1(0) 0.5109991 9.10938×10−31 0.5109989 +0.000039%

Muon µ− [1111] −1(0) 105.6586 1.88353×10−28 105.65837 +0.000218%

Charged Pion π± [1200] ±1(0) 139.5659 2.48806×10−28 139.57039 −0.003217%

Neutral Pion π0 [1200] 0(0) 134.9616 2.40600×10−28 134.9768 −0.011261%

Charged Kaon K+ [1101] +1(+1) 493.6634 8.80006×10−28 493.677 −0.002755%

Neutral Kaon K0 [1101] 0(+1) 497.6695 8.87147×10−28 497.611 +0.011756%

Eta Meson η0 [1000] 0(0) 548.8027 9.78298×10−28 547.862 +0.171704%

Proton p+ [2110] +1(0) 938.2719 1.67262×10−27 938.27208 −0.000019%

Neutron n0 [2110] 0(0) 939.5653 1.67493×10−27 939.56542 −0.000013%

Lambda Λ0 [2010] 0(−1) 1115.592 1.98867×10−27 1115.683 −0.008156%

Sigma Plus Σ+ [2210] +1(−1) 1189.384 2.12021×10−27 1189.37 +0.001177%

Sigma Zero Σ0 [2210] 0(−1) 1192.437 2.12565×10−27 1192.642 −0.017189%

Sigma Minus Σ− [2210] −1(−1) 1197.259 2.13425×10−27 1197.449 −0.015867%

Xi Zero Ξ0 [2111] 0(−2) 1314.773 2.34373×10−27 1314.86 −0.006617%

Xi Minus Ξ− [2111] −1(−2) 1321.304 2.35537×10−27 1321.71 −0.030718%

Omega Minus Ω− [2030] −1(−3) 1672.361 2.98117×10−27 1672.45 −0.005322%

5.2.3. The Resonance Law: Excited Particle States (N > 0)

While N = 0 defines the stable and metastable ground states, the World Selector permits higher-
order integer solutions (N ∈ {1,2,3, . . .}).
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These excited solutions correspond to the unstable, short-lived particle resonances detected
in high-energy accelerator colliders (such as the ∆(1232) or Σ∗(1385) resonances):

M(N) = M(0)+∆M(N), ∆M(N) ∝
√

N(N +2) (5.7)

Every resonance discovered in a particle accelerator is the dynamic, high-frequency rotational
harmonic of one of the 25 base ground states.

—

5.3. 5.3 First-Principles Derivation of the Fundamental
Constants

5.3.1. The Exact Analytical Electron Mass Equation

In standard quantum field theory, the mass of the electron me is an arbitrary parameter inserted
into the Lagrangian by hand via an empirical Yukawa coupling to the Higgs field.

In Heim Theory, the electron mass is derived from first principles. By evaluating the lower
bound of the d-spectrum (the minimal complex condensor flux capable of carrying an electric
charge), Heim derived the exact analytical formula for the base mass of the electron:

Theorem 3: The Analytical Electron Mass Equation

The base mass mL of the charged lepton state is determined by the fundamental constants
(γ,ℏ,c) and a calibration length s0 ≡ 1m:

mLcs0 = 4 4
√

π
3
√

3πs0γℏ

√
cℏ
3γ

(5.8)

Incorporating the dynamic vacuum compensation factor K resulting from the six-
dimensional flux circulation (me = mL(1−K)):

me ≈ 0.5109991MeV ≈ 9.10938×10−31 kg (5.9)

matching the empirical CODATA benchmark (0.5109989MeV) to within 0.000039%.

Proof: From Chapter 3, the Weltmetron area is τ = 3γh
8c3 . In the d-Hermetry state, the internal

charge shell boundary condition matches the Compton wavelength λ = h
mLc to the gravitational

core barrier R− = 3γmL
8c2 over the unit area E = πs2

0.
Equating the metric surface integral of the four-zone condensor flux to the single elementary

metron cell:

(mLcs0)
3 = 64

√
π (3πs0γℏ)

(
cℏ
3γ

)3/2
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Taking the cube root of both sides directly yields Equation (5.8). Subtracting the QED radiative
back-reaction factor K := 2

3ξ η2(1−√η)≈ 0.0053 evaluates to me ≈ 0.5109991MeV. ■

5.3.2. The Geometric Derivation of the Fine-Structure Constant (α)

The Fine-Structure Constant α := e2

4πε0ℏc ≈ 1/137.036 measures the strength of the electromag-
netic interaction. In standard physics, it is an unexplained empirical constant.

Heim derived α by solving the boundary-matching eigenvalue problem between the electron
(e−) and proton (p+) condensor fluxes across the hydrogen atom:

Theorem 4: The Transcendental Alpha-Equation

The fine-structure constant α satisfies the exact transcendental geometric relation:

(2π)5
α

√
1−α2 = 9ϑ (1−A1A2Y3) (5.10)

where ϑ := 5η +2
√

η +1, and A1,A2,Y3 are geometric zone coefficients.

Bifurcation of the Alpha Roots. Squaring Equation (5.10) generates a quadratic polyno-
mial in α2:

(2π)10
α

2(1−α
2) = 81ϑ

2(1−A1A2Y3)
2 =: K 2 (5.11)

which yields two distinct physical roots:

(a) The Weak Positive Root (α(+)): Represents macroscopic electromagnetic coupling.
Solving for α(+):

α(+) ≈ 0.0072973525 =⇒ α
−1 ≈ 137.0359895 (5.12)

which agrees with the CODATA precision measurement (137.035999) to within 0.000007%.

(b) The Strong Negative Root (α(−)): Resolves to the internal nucleon coupling:

β ≈ 137α ≈ 0.99998 (5.13)

This strong root describes the internal saturation of the hadronic condensor flux, providing
the geometric mechanism for the Strong Nuclear Coupling Constant.

5.3.3. The Elementary Electric Charge (e)

In Maxwellian electrodynamics, electric charge is an independent fluid postulated without
geometric foundation.
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Coupling α2

Functional Curve F (α2)

K 2 = 81ϑ 2(1−A1A2Y3)
2

α2
(+)Electromagnetism
α−1 ≈ 137.036

α2
(−)Strong Nuclear Saturation

β ≈ 0.99998

Figure 5.2.: Root Bifurcation of the Transcendental Alpha-Equation: The two mathematical
roots of Equation (5.10) generate the electromagnetic coupling constant (α(+) ≈
1/137) and the strong nuclear saturation constant (α(−) ≈ 1).

In Heim Theory, electricity is the rotational shear tension of the metron grid as it projects
into physical 3-space. Evaluating the non-Hermitian flux components at the inner reality barrier:

Theorem 5: The Elementary Electric Charge Equation

The elementary electric charge e± is an emergent property of Planck’s action h and the
vacuum impedance R− =

√
µ0/ε0:

π
2
ε± = ±3

√
ℏ

R−
=⇒ e± ≈ ±1.602177×10−19 C (5.14)

matching the empirical CODATA benchmark (1.602176634 × 10−19 C) to within
0.00004%.

—

5.4. 5.4 The Extreme Boundaries of Mass: Neutrinos and the
Maximon

5.4.1. The Non-Zero Neutrino Mass Prediction (1989)

Throughout the 20th century, the Standard Model of particle physics postulated that neutrinos
were strictly massless particles (mν ≡ 0), traveling at the speed of light.

When Heim solved his mass formula for the neutral lepton configuration state (k = 1,q = 0),
the geometric difference equations refused to yield a zero result. In 1989—nearly a decade
before experimental detection—Heim published the theoretically predicted rest masses of the
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neutrino spectrum:

Theorem 6: Heim’s Predicted Neutrino Mass Eigenstates

Neutral matter field quanta operating within empty physical 3-space (k = 1,qx = 0) possess
finite, non-zero mass eigenvalues:

m(νe) ≈ 2.003eV (Electron-Neutrino)

m(νβ ) ≈ 4.006eV (Beta-Decay Neutrino)

m(ντ) ≈ 1.442keV (Tau/Pion-Neutrino)

m(νµ) ≈ 11.288keV (Muon-Neutrino)

(5.15)

Historical Facsimile Context: The 1998 Super-Kamiokande Confirmation

In 1998, the Super-Kamiokande neutrino observatory in Japan detected atmospheric neutrino oscilla-
tions, conclusively proving that neutrinos possess non-zero rest mass—a discovery recognized with
the 2015 Nobel Prize in Physics.

Heim had published the non-zero mass values in Volume 2 of *Elementarstrukturen der Materie*
(p. 376) in 1989, demonstrating the predictive power of the R6 discrete geometric framework over
the standard massless model.

5.4.2. The Maximon: The Absolute Ceiling of Mass

Just as the discrete metron grid imposes an absolute lower limit on mass (mmin ∝
√

τ), it also
establishes an absolute upper bound above which a single Material Field Quantum cannot exist:

Theorem 7: The Maximon Mass Ceiling

The maximum mass that can be sustained by a single localized 6D condensor flux before
the metronic curvature saturates is:

mmax :=

√
ch
γ

4
√

2ηq ≈ 1.22×10−8 kg ≈ 1019 GeV (5.16)

Heim identifies this upper bound with the Maximon (the Planck Mass equivalent). Any
particle accelerated beyond mmax cannot absorb further energy; the metric lattice fractures,
and the particle instantly disintegrates into a cascading multi-jet shower of lighter subatomic
particles.

—
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Rest Mass Spectrum log10(m/eV)

The Maximon: mmax ≈ 1028 eV≈ 1.2×10−8 kg
Absolute Geometric Ceiling (Lattice Fracture Threshold)

Hadronic Resonances (108−1011 eV)

Proton: 938.27MeV · Z0-Boson : 92.9GeV

Electron Baseline: me ≈ 0.511MeV

Neutrino Spectrum: 2.0eV≤ mν ≤ 11.3keV

Empty-Lattice Ground States (k = 1,q = 0)

Figure 5.3.: The Complete Mass Hierarchy of Physical Reality: Spanning from the empty-lattice
neutrino floor (mν ≈ 2eV) up to the Maximon saturation ceiling (mmax≈ 1019 GeV).

5.5. Summary & Deductive Tree of Chapter 5

The Discrete Condensor Flux in R6
Master Mass Equation M(c,d)

8 Geometric Quantum Numbers
[kPQκ]C(qx) (Table 5.1)

Auxiliary Spin Polynomials

First-Principles Constants
me ≈ 0.510999MeV (Eq. 5.8)

α ≈ 1/137.036, e≈ 1.602×10−19 C

Extreme Mass Boundaries
Neutrino Spectrum: mν ≥ 2.0eV

Maximon Ceiling: mmax ≈ 1019 GeV

The 25 Physical Ground States
5 Meson + 6 Baryon + Lepton

Mass Spectrum Verification (Table 5.2)

Alpha Root Bifurcation
Weak Root: Electromagnetism α

Strong Root: Nuclear Saturation β

Neutrino Flavor Oscillations
νβ ⇌ νP +νR (Eq. 118c)

Confirmed by Super-Kamiokande

The Quantitative Verification of Heim Geometrodynamics
Transition from Microscopic Particles to Macroscopic Cosmogenesis

Figure 5.4.: Deductive Architecture of Chapter 5: Synthesis of geometric quantum numbers,
first-principles constants, and the 25-state mass spectrum.

Grand Synthesis of Chapter 5

1. Geometric Quantum Numbers (§5.1): Derived the state bracket [kPQκ]C(qx) directly
from flux boundary conditions, proving that Baryon number (B = k−1) and Strangeness
(C) are topological invariants.
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2. The 25 Physical Ground States (§5.2): Proved that the World Selector equations permit
precisely 25 stable and metastable ground states across 12 multiplets, exactly matching
the empirical hadron/lepton spectrum.

3. First-Principles Electron Mass (§5.3): Deduced me ≈ 0.5109991MeV from (γ,ℏ,c)
without arbitrary Higgs Yukawa parameters (relative error < 0.00004%).

4. Analytical Fine-Structure Constant (§5.3): Formulated the transcendental alpha-
equation, deriving α−1 ≈ 137.0359895 from its weak root and the strong saturation
constant (β ≈ 1) from its strong root.

5. Elementary Charge as Metron Shear (§5.3): Proved that electric charge is the rota-
tional tension of the metron grid: e =± 3

π2
4
√

2
√

ℏ/R− ≈±1.602177×10−19 C.

6. Non-Zero Neutrino Mass Predictions (§5.4): Predicted in 1989 that empty-lattice
vacuum fluctuations generate finite neutrino rest masses (m(νe) ≈ 2.00eV, m(νµ) ≈
11.29keV), confirmed nine years later by Super-Kamiokande.

7. The Maximon Ceiling (§5.4): Established the absolute upper mass ceiling of physical
nature: mmax ≈ 1.22×10−8 kg≈ 1019 GeV.

Scholium 8: Bridge to Chapter 6: The Metron in the Expanding Universe

With the parameter-free derivation of particle masses and fundamental constants completed,
Chapter 5 concludes the microscopic foundation of matter.

In Chapter 6 (The Metron in the Expanding Universe and Cosmogenesis), we
scale our perspective from the subatomic realm to the cosmos: deriving the Cosmological
Equation D(τ), proving that cosmological redshift is a non-Doppler gravitational effect
(Lichtalterung), resolving the Big Bang singularity via the primordial Sphere Trinity
(D(0)p,m, f ), and demonstrating that cosmic time flows through the continuous splitting of
the Weltmetron over an expanding Aeon.

End of Chapter 5
The Mass Formula and Geometric Quantum Numbers – MBB Lectures
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6. The Metron in the Expanding Universe:
Cosmogenesis, Non-Doppler Redshift,
and the 12-Dimensional Background
(R12)

Methodological Architecture & Stratification of Chapter 6

Epistemic Status of Chapter 6:
Structural Stratum: A (Non-Linear Cosmological Varieties, Galois Permutation Groups S7,
Hyperspace Dimensional Embeddings) & B (Derived Cosmic Theorems: Cosmological Equation
D(τ), Non-Doppler Hubble Law H ≈√πeγσ , Singularity-Free Sphere Trinity D(0)p,m, f , and the
12D Subspace Decomposition R12).
Epistemic Type: M (Mathematical Deduction), R (Rational Explication of Heim’s 1976 MBB
Lecture, Maps "Cosmological genesis", "Development of life", and *Elementarstrukturen der
Materie* Vol. 1, pp. 243–268; Vol. 2, pp. 37–78), and P (Cosmological Hypotheses: Variable
Area Quantum τ(t), Non-Kinematic Redshift, Transfinite Entelechy).
Methodological Mandate: We expand Heim’s geometrodynamics from subatomic scales
to the cosmic totality. We derive the seventh-degree Cosmological Equation linking the
diameter of physical space D to the Weltmetron τ , prove that cosmic redshift is a gravitational
absorption effect (Lichtalterung) that derives the Hubble parameter H ≈√πeγσ , eliminate the
Big Bang point-singularity via the primordial Sphere Trinity (D(0)p,m, f ), prove that cosmic
time flows through the continuous subdivision of the Weltmetron (dτ/dt < 0), construct
the 12-Dimensional Manifold (R12 = R4× S2× I2×G4) via the hyperspace induction law,
formalize teleological Holomorphisms in biological phylogenesis, and demonstrate that quantum
uncertainty is the geometric projection of higher-dimensional determinism.
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Carnapian Rational Explication: Deduction of Singularity-Free Cosmology and the 12D Total Manifold

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Cosmic expansion, the redshift-distance rela-
tion, the Big Bang singularity paradox, and the
emergence of biological teleology (Principles a,
b, c, d).

2. Explicatum (A/B) Exact Mathematics The Cosmological Equation D(τ), the septic
polynomial η7−η = ±a, the Sphere Trinity,
the 12D manifold R12 =R6⊕V6, and entelechial
holomorphisms.

3. Exactness & Sim-
plicity

Stratum A Foundations Galois theory of degree-7 varieties, asymptotic
analysis of non-linear gravitational potentials,
and fiber bundle projection π : R12→ R4.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact deduction of the Hubble horizon RH ≈
1.3× 1026 m, elimination of initial infinities
(Dp(0)≈ 3.701m), resolution of quantum inde-
terminacy as an observational projection effect,
and the mathematization of consciousness (The
Persona).

—

6.1. 6.1 The Cosmological Equation D(τ) and Non-Doppler
Redshift

6.1.1. The Cosmic Potential and the Repulsion Boundary ρ

In continuous General Relativity, the gravitational potential of a mass distribution extends
indefinitely (Φ ∝−1/r), asymptotically approaching zero as r→ ∞.

In Chapter 1, we established that because the gravitational field carries self-energy field mass
(µ), the radial field equation is non-linear. The static potential incorporates a finite cosmological
horizon:

ΦH(r) = −γM(r)
r

(
1− r

ρ

)2

(6.1)

where ρ := ℏ2

γm3 ≈ 46Mpc is the critical gravitational boundary.

Evaluating the radial acceleration field G⃗ =−∇ΦH :

G(r) = −γM0

r2

(
1− r2

ρ2

)
eq(1+q)−1 (6.2)

At distances exceeding the horizon (r > ρ), the factor (1− r2/ρ2) reverses sign. Gravitational
attraction drops to zero at r = ρ and transitions into a weak, repulsive geometric force for r > ρ .

6.1.2. Lichtalterung: The Geometric Origin of Cosmic Redshift

As photons emitted by distant galaxies traverse the intergalactic vacuum (r > ρ), they must climb
through this latent potential barrier. In doing so, they exchange energy with the gravitational
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field mass of the universe:
dE
ds

= −σeff ·E (6.3)

Heim termed this non-kinematic photon energy loss Lichtalterung (Light Aging).

Theorem 1: The Non-Doppler Redshift and Hubble Constant Law

The extragalactic cosmological redshift z := ∆λ/λ is not caused by recessional velocity,
but by gravitational field-mass absorption. The Hubble parameter H is a direct function of
the mean cosmological mass density σ :

H ≈
√

πeγσ (6.4)

Evaluating Equation (6.4) for the empirical mean density of the visible universe (σ ≈
5.94×10−27 kg/m3):

H ≈ 1.839×10−18 s−1 ≈ 56.7kms−1Mpc−1 (6.5)

The optical boundary of our observable universe—the Hubble Radius (RH)—is the distance
at which cumulative light aging completely extinguishes photon energy (z→ ∞):

RH :=
c
H

=

√
c2

πeγσ
≈ 1.30×1026 m ≈ 13.7×109 ly (6.6)

6.1.3. The 7th-Degree Cosmological Equation D(τ)

While RH defines the optical boundary of our localized visible bubble, the true physical diameter
D of physical 3-space R3 is determined by the maximum propagation range of the smallest
permissible elementary mass quantum (mmin).

By coupling the outer reality bound of the minimal mass to the discrete Weltmetron area
τ , Heim derived the fundamental Cosmological Equation connecting the smallest and largest
dimensions of physical nature:

Theorem 2: The Cosmological Equation D(τ)

The total diameter D of physical space R3 and the Weltmetron area τ satisfy the exact
algebraic relation:

f
(

D f 3

4
√

2τ

√
3−1

)2√
3τ = D

√
2 (6.7)
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where the auxiliary function f is defined by:

f :=
4
√

C√
C−1

, C :=
eD
√

τ

πE
> 1, E ≡ 1m2 (6.8)

Solving Equation (6.7) for our current epoch (τ ≈ 6.15×10−70 m2) yields:

D ≈ 6.03×10125 m (6.9)

Scholium 3: The Hierarchy of Sub-Universes

Because the total diameter of physical 3-space vastly exceeds our optical horizon (D≫ RH

by roughly 99 orders of magnitude), our visible cosmos is merely a tiny, localized bubble
within a grander spatial structure.

Heim’s cosmology permits the existence of distinct, gravitationally bound Sub-
Universes within R3. Over cosmological time, foreign sub-universes (with characteristic
diameters D′ ∼ 1034 m) can transit our visual horizon (RH), manifesting observationally
as anomalous, ultra-massive macro-structures at the furthest edges of galactic deep-field
surveys.

Earth (Observer)

RH ≈ 1.3×1026 m

Visible Universe
(Optical Bubble)

Foreign Sub-Universe
Diameter D′ ∼ 1034 m

Transit Velocity v⃗sub

Generative Overlap Zones
Matter-induction anomalies

at optical horizon

Figure 6.1.: The Optical Horizon RH Embedded within the Total Universe D: Demonstrating
how foreign sub-universes transiting our localized visual zone generate anomalous
deep-field macro-structures.

—

68 Unified Field Theory: MBB Lectures & Metronic Calculus



6.2. 6.2 The Evolution of Time: The Shrinking Weltmetron

6.2. 6.2 The Evolution of Time: The Shrinking Weltmetron

6.2.1. The Metron Evolution Hypotheses

Standard cosmology assumes that fundamental constants (ℏ,c,G) are eternal mathematical
fixtures. Heim, aligning with the Jordan–Dirac cosmological hypothesis, demonstrated that if
the universe expands dynamically (dD/dt > 0), the geometric pixel size of space cannot remain
static.

Theorem 4: The Cosmic Metron Evolution Law

Over cosmological time, the physical universe evolves according to three coupled differen-
tial rates:

(a) The total diameter D of physical space is strictly expanding:
dD
dt

> 0.

(b) The area of the individual Weltmetron τ is strictly shrinking:
dτ

dt
< 0.

(c) The total integer number n of metrons in the universe is strictly increasing:
dn
dt

> 0.

Table 6.1.: The Cosmic Evolution of the Fundamental Metronic Parameters.

Cosmological Parameter State at Genesis (t = 0) Evolutionary Mechanism Present State (t ≈ 10115 s)

Cosmic Diameter (D) D0 ≈ 3.701m (Smallest) Spatial Expansion: µ3 = f (R3) DT ≈ 6.03×10125 m

Weltmetron Area (τ) τ0 ≈ 43.03m2 (Maximum) Metron Shrinking: µ2 = f (T ) τ ≈ 6.15×10−70 m2

Total Metron Count (n) n = 1 (Single "Pixel") Mitotic Cell Division: µ1 = f (S2) n≈ 1.86×10321 cells

Scholium 5: The Physical Meaning of the Flow of Time

Theorem 6.2.1 provides a radical ontological definition of time: Time is not an indepen-
dent physical axis; it is the process of metronic cell division.

Time "flows" forward because the indivisible area quanta (τ) of physical space are
fracturing into progressively smaller units. As the "resolution" of the cosmic screen
sharpens (τ→ 10−70 m2), space gains the capacity to store higher organizational complexity:
progressing from empty flat geometry, to subatomic particles, to complex molecules, and
ultimately to conscious biological organisms.

6.2.2. Vacuum Energy and Cosmological Inflation

In modern cosmology, cosmic inflation is postulated via an ad-hoc scalar field ("inflaton").
In Heim Theory, inflation is the direct mechanical consequence of metron subdivision: when

the universe reached the critical threshold t = T1 ∼ 10−35 s, the rapid fracturing of the metron
lattice released immense stored potential energy from the vacuum (M′v).
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Heim calculated that this vacuum phase transition spontaneously nucleated ultra-heavy
elementary quanta (the Maximonen, mM ≈ 1019 GeV). These particles were highly unstable
and decayed almost instantaneously into cascades of hadrons and leptons. This rapid decay
flooded the cosmos with the baryon asymmetry and radiation we observe today, driving the
exponential geometric expansion of R3.

Cosmic Time t

Cosmic Scale D(τ)

Empty Primordial
Metronic Expansion

M
ax

im
on

D
ec

ay
C
as

ca
de

Matter-Dominated Cosmos

Genesis: t = 0 T1 ∼ 10−35 s Today (t ≈ 10115 s)

Mitotic Genesis of Space (Theorem 6.2.1): n = 1 −→ n = 1.86×10321 cells

As τ shrinks from 43m2 to 10−70 m2, stored vacuum potential is released into elementary matter.

Figure 6.2.: The Cosmological Expansion Profile D(t) and the Vacuum Phase Transition: The
sudden decay of primordial Maximonen releasing matter into an expanding metron
grid.

—

6.3. 6.3 The Origin of the Universe: The Primordial Sphere
Trinity

6.3.1. The Monometronic Genesis Limit (n = 1)

Tracing the expansion of the universe backward in time toward t→ 0: the diameter D contracts
and the metron area τ expands. However, τ cannot grow infinitely.

The absolute beginning of physical spacetime (t = 0) occurs at the moment when a single
Weltmetron (τ0) spans the entire boundary of the universe (D0):

n = 1 =⇒ τ0 := πD2
0 (6.10)

Substituting Equation (6.10) into the seventh-degree Cosmological Equation (6.7) collapses
the relation into the Genesis Polynomial:

η
7−η = ±a, 2η

2 := f(0)
6

√
6
π
, a

√
π := 6

√
π

6
≈ 0.50651 (6.11)
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6.4. 6.4 The Apeiron and the Structure of the Present

6.3.2. The Real Roots of the Septic Variety

Theorem 6: The Septic Variety Root Theorem

The seventh-degree polynomial y(η) := η7−η−0.50651 = 0 possesses precisely three
real roots:

η1 ≈ −0.853243 (Fundamentalsphere root)

η2 ≈ −0.461821 (Mesosphere root)

η3 ≈ +1.180492 (Protosphere root)

(6.12)

Proof: Differentiating y(η) = η7−η−a:

y′(η) = 7η
6−1 = 0 =⇒ ηe = ±

(
1
7

)1/6

≈ ±0.7230

The local maximum occurs at ηmax = −0.7230 with value y(ηmax) ≈ +0.113 > 0. The local
minimum occurs at ηmin =+0.7230 with value y(ηmin)≈−1.126 < 0.

Because y(−∞) =−∞, y(ηmax)> 0, y(ηmin)< 0, and y(+∞) =+∞, Descartes’ rule of signs
and the intermediate value theorem prove that there exist precisely three real roots. Iterating

the Newton–Raphson recurrence ηk+1 =
6η7

k +a
7η6

k−1
converges to the three values in Equation (6.12).

■

6.3.3. The Concentric Sphere Trinity (D(0)p,D(0)m,D(0) f )

Mapping these three algebraic roots back into the diameter equation D =
√

τ0/π:

Theorem 7: The Primordial Sphere Trinity Theorem

The physical universe did not originate from an infinitely dense mathematical point singu-
larity (D→ 0). At t = 0, physical space was born as a concentric trinity of monometronic
spheres:

D(0) f ≈ 0.909918m (Fundamentalsphäre)

D(0)m ≈ 1.064258m (Mesosphäre)

D(0)p ≈ 3.701212m (Protosphäre)

(6.13)

6.4. 6.4 The Apeiron and the Structure of the Present

Standard continuous physics treats the "Present" as a point of zero temporal width (dt = 0).
This creates Zeno’s paradox of motion: if a particle exists at a point of duration zero, it has no
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D f ≈ 0.91mDm ≈ 1.06m

Dp ≈ 3.70m

The Monometronic Sphere Trinity (Eq. 6.13):

• Fundamentalsphäre: D(0) f ≈ 0.910m (R3 base)
• Mesosphäre: D(0)m ≈ 1.064m (T temporal shell)
• Protosphäre: D(0)p ≈ 3.701m (S2 outer boundary)

Singularity Elimination:
The universe began at t = 0 bounded by
a finite macroscopic area τ0 ≈ 43m2.
Infinite temperatures and densities never occurred!

Figure 6.3.: The Primordial Sphere Trinity of Cosmogenesis at t = 0: Concentric monometronic
boundaries derived from the septic variety η7−η = a, establishing that the universe
began at macroscopic dimensions without a singularity.

velocity; if it moves, it must simultaneously exist in multiple times.
In Heim Theory, because time is quantized by the Chronon (ϑ ), the "Present" is an open

geometric interval designated as the Apeiron:

Definition 8: The Apeiron (Geometric Present)

The physical "Present" is not a dimensionless point, but a finite temporal interval of length
equal to two chronon units:

T0(D) := 0 ≤ t ≤ ϑ = 2TA < ∞ (6.14)

During the open chronon step (0 < t < ϑ ), the metric state of the universe is locked within
the timeless background (G4). At the completion of the chronon step, the six-dimensional
hyperstructure projects an updated geometric frame into physical spacetime R4. Reality
updates frame-by-frame at ≈ 1043 fps.

—
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6.5. 6.5 Holomorphisms and the Organization of Living Matter

6.5. 6.5 Holomorphisms and the Organization of Living
Matter

6.5.1. Negative Entropy and Entelechy (x5,x6)

Thermodynamics dictates that closed physical systems must experience increasing disorder
(entropy, Axiom b). Yet the physical universe exhibits the spontaneous emergence of hierar-
chical order: quarks form nucleons, nucleons form atoms, atoms form macromolecules, and
macromolecules form self-replicating living organisms.

To resolve this contradiction, Heim introduced the concept of the Holomorphism (Holomor-
phismus):

Definition 9: Holomorphism

A Holomorphism is a top-down geometric template projecting from the transfinite structural
dimensions S2(x5,x6) and informational dimensions I2(x7,x8) into physical 3-space R3.

A holomorphism does not exert a mechanical force (like electromagnetism); it acts as
an organizational constraint or "clasp" that lowers the local entropy of matter, binding
multiple subatomic components into a unified, higher-order organism sharing a single
quantum probability amplitude.

6.5.2. Phylogenesis: Typostrophe vs. Typostasis

Heim’s holomorphisms provide a geometric alternative to pure Neo-Darwinian gradualism. In
standard biology, macroevolution is assumed to be driven entirely by random point mutations
over geological epochs.

However, the paleontological fossil record repeatedly displays periods of Typostrophe
(explosive evolutionary bursts where dozens of complex body plans appear simultaneously, such
as the Cambrian Explosion), followed by long eras of Typostasis (morphological stability):

In Heim Theory, these evolutionary leaps are mediated by the Asomaton—an elementary
transfinite structure residing in the timeless background G4, which injects new organizational
information into the genetic code.

—

6.6. 6.6 The 12-Dimensional Manifold (R12) and Consciousness

6.6.1. Deduction of the 12 Dimensions from the Hyperspace Law

Up to this point, physical interactions have been formulated within the six-dimensional ma-
terial world R6. We must now ask: Where do the quantum probability amplitudes and
organizational holomorphisms reside?
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Geological Time t

Morphological
Complexity Typostrophe (Cambrian Burst) Typostasis (Stasis)

G4→ S2 Holomorphism Injection

Top-Down Morphogenetic Leaps:

• Evolutionary leaps are not random mutations.

• When ambient environmental conditions in R3 match,
the timeless background G4 projects a higher-order holomorphism.

• Genetic matter is clasped into a new morphological genus.

Figure 6.4.: The Phylogenesis of Living Species: Evolutionary bursts (Typostrophe) driven
by top-down transfinite holomorphism projections from G4 rather than random
bottom-up point mutations.

Applying the Dimensional Induction Law (Theorem 3.2.2) to the material manifold R6

(p = 6):

(n−1)2−1 = p(p−1)(p−2) =⇒ (n−1)2−1 = 6(6−1)(6−2) = 6×5×4 = 120 (6.15)

Solving for n:

(n−1)2 = 120+1 = 121 =⇒ n−1 =
√

121 = 11 =⇒ n = 12 (6.16)

The total container of universal reality is the 12-Dimensional Space (R12).

6.6.2. Coordinate Allocation of the R12 Continuum

Heim partitions the 12-dimensional manifold into two complementary sectors: the Material
World (R6) and the Non-Material Background (V6):

R12 := R3(Space) ⊕ T (Time) ⊕ S2(Structure)︸ ︷︷ ︸
R6 (Material World)

⊕ I2(Information) ⊕ G4(Background)︸ ︷︷ ︸
V6 (Transfinite Background)

(6.17)

6.6.3. The Mathematization of Consciousness (The Persona)

In standard materialist physics, human consciousness is an unexplained epiphenomenon of
neurochemistry. In Heim Theory, consciousness is a direct structural necessity of the higher
dimensions:
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6.6. 6.6 The 12-Dimensional Manifold (R12) and Consciousness

Table 6.2.: The Subspace Architecture of the 12-Dimensional Universe (R12).

Subspace Coordinates Mathematical Nature Sector Physical and Epistemic Function

R3 x1,x2,x3 Real, Euclidean R6 (Material) Physical 3-space; spatial extension, vol-
ume, and kinematics.

T x4 = ict Imaginary light-time R6 (Material) Physical time; establishes causal se-
quence and entropy.

S2 x5,x6 Imaginary transfinite R6 (Material) Structure; x5 (Entelechy/Negentropy)
and x6 (Aeon/Steering).

I2 x7,x8 Timeless, Complex V6 (Background) Information; stores probability ampli-
tudes, intention, and memory.

G4 x9 . . .x12 Timeless, Poly-Symmetric V6 (Background) Background; universal archetypes, Aso-
maton, and teleological goals.

Background Space G4(x9,x10,x11,x12)
4-Dimensional Poly-Symmetric Timeless Archetypes · The Asomaton (Intentional Matrix)

Informational Space I2(x7,x8)
Quantum Probability Amplitudes · Fourier Representation · Universal Memory

Structural Dimensions S2(x5,x6)
x5 = iε (Entelechy / Organizational Quality) · x6 = iη (Aeon / Actualization Steering)

Observable Physical Spacetime R4(x1,x2,x3,x4 = ict)
Real 3-Space R3 · Minkowski Metric · Ponderable Particles and Observable Fields

Archetypal Projection

Holomorphism Framing

Metronic Condensation

Figure 6.5.: The Top-Down Cascade of Universal Reality (R12): Timeless intent in G4 translates
into information in I2, which frames structural holomorphisms in S2, manifesting as
physical matter in R4.
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Definition 10: The Persona

The human mind is a stable, four-dimensional geometric information-structure operating
within the information dimensions I2(x7,x8) and structural dimensions S2(x5,x6), termed
the Persona.

During biological life, the Persona projects a holomorphism down into physical 3-space
R3, clasping brain cells into an integrated cognitive interface.

Scholium 11: The Survival of Information Post-Somatic Death

Because the Persona exists within I2 ∪ S2, it is completely outside the coordinates of
physical space (R3) and physical time (T ).

Consequently, the Persona is not subject to thermodynamic entropy (dS/dt). When
the biological body dies in R3, the somatic holomorphism collapses, but the geometric
information structure of the Persona in I2 remains intact, transitioning into the timeless
background G4. Information is strictly conserved.

6.6.4. Quantum Uncertainty as a Geometric Projection Effect

In the Copenhagen interpretation of Quantum Mechanics, Heisenberg’s uncertainty principle
(∆x∆p≥ ℏ/2) is assumed to be an irreducible, acausal fuzziness in physical nature.

Heim Theory resolves this century-old philosophical conflict:

(a) Determinism is strictly preserved across the total manifold R12.
(b) Physical instruments in a laboratory are trapped within the 3 real spatial dimensions

(x1,x2,x3) of R4.
(c) When higher-dimensional determinism in R6 or R12 is projected down onto a lower-

dimensional 3D slice, the transfinite components (x5 . . .x12) appear as probabilistic
quantum fluctuations.

Quantum indeterminacy is an observational projection effect—the mathematical artifact of
measuring a twelve-dimensional reality using only a three-dimensional ruler.

—

6.7. Summary & Deductive Tree of Chapter 6

Grand Synthesis of Chapter 6

1. Non-Doppler Gravitational Redshift (§6.1): Proved that cosmic redshift is an en-
ergy absorption effect (Lichtalterung) across intergalactic potentials, deriving Hubble’s
constant H ≈√πeγσ ≈ 56.7kms−1Mpc−1 and optical radius RH ≈ 1.3×1026 m.

2. The Cosmological Equation D(τ) (§6.1): Established the seventh-degree equation
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6.7. Summary & Deductive Tree of Chapter 6

The Discrete Ground of Cosmic Scale
Cosmological Horizon ρ ≈ 46Mpc and Area Quantum τ

Non-Doppler Redshift
H ≈√πeγσ (Eq. 6.4)

RH ≈ 1.3×1026 m

Cosmological Equation D(τ)
Septic Polynomial η7−η = a

Sphere Trinity D(0)p,m, f (Eq. 6.13)

12D Manifold Induction
(n−1)2−1 = p(p−1)(p−2)

For p = 6 =⇒ n = 12 =⇒ R12

Sub-Universes & Bubble Cosmos
Total Space D≈ 10125 m≫ RH

Transiting Sub-Universe Anomalies

Mitotic Subdivision of Space
dD/dt > 0, dτ/dt < 0
Apeiron: Present as 2ϑ

Teleological Holomorphisms
Asomaton in G4→ I2→ S2

The Persona (Consciousness)

The Grand Synthesis of Unified Cosmic Architecture
Transition to the Rigorous Mathematical Calculus of Discrete Metronics

Figure 6.6.: Deductive Architecture of Chapter 6: Synthesis of the Cosmological Equation,
singularity-free Sphere Trinity, and the 12-dimensional manifold R12.

coupling the diameter of space to the Weltmetron, evaluating the present total diameter
as D≈ 6.03×10125 m.

3. Sub-Universes (§6.1): Demonstrated that because D≫ RH , our visible cosmos is a
localized bubble; foreign sub-universes can transit our horizon, appearing as anomalous
deep-field macro-structures.

4. The Shrinking Metron (§6.2): Deduced that cosmic time flows forward through the
continuous fracturing of the Weltmetron (dτ/dt < 0), releasing vacuum energy into
matter generation.

5. The Primordial Sphere Trinity (§6.3): Solved η7−η =±0.50651, proving that the
universe began at t = 0 as three concentric monometronic spheres (D f ≈ 0.91m,Dm ≈
1.06m,Dp ≈ 3.70m) without a point singularity.

6. The Apeiron (§6.4): Defined the Present as a finite temporal interval equal to two
chronons (2ϑ ≈ 1.2×10−43 s), resolving Zeno’s paradox of continuous motion.

7. The 12-Dimensional Universe R12 (§6.6): Proved that R6 embeds into R12 = R4×S2×
I2×G4, where I2 stores information and G4 stores timeless archetypes.

8. Consciousness and Quantum Projection (§6.6): Mathematized consciousness as the
Persona in I2∪S2 (conserved post-somatic death), and proved that quantum uncertainty
is the observational projection of 12D determinism onto physical 3-space.
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Scholium 12: Bridge to Chapter 7: The Mathematics of Discrete Space
(Metron Calculus)

With the completion of Chapters 1 through 6, the entire physical and cosmological frame-
work of the MBB Lectures has been rigorously established. However, we have repeatedly
invoked operations on the discrete metron grid without detailing the underlying mathemati-
cal machinery.

In Chapter 7 (The Mathematics of Discrete Space: Metron Calculus), we open
Part II of our treatise: formulating the discrete difference operator Eth (ðϕ = ϕ(n)−
ϕ(n−1)), the discrete summation operator S, the binomial difference algebra (ðk), the non-
commutative Selector Operator Algebra (mC̄), and the universal 5-Stage Metronization
Pipeline that replaces continuous differential equations with exact lattice difference systems.

End of Chapter 6
The Metron in the Expanding Universe – MBB Lectures Concluded
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7. The Mathematics of Discrete Space:
Metron Calculus, Operational
Difference Algebra, and Selector Theory

Methodological Architecture & Stratification of Chapter 7

Epistemic Status of Chapter 7:
Structural Stratum: A (Discrete Exterior Calculus on Simplicial Complexes Mn

τ , Non-
Archimedean Difference Operator Algebras, Spectral Theory of Sequence Spaces ℓ2) & B (Derived
Invariant Theorems: Discrete Product and Quotient Leibniz Rules, Discrete Gauss/Stokes Theo-
rems, Creation Selector Algebras, and the 5-Stage Metronization Protocol).
Epistemic Type: M (Mathematical Formalization) and R (Rational Explication of Heim’s
*Elementarstrukturen der Materie* Vol. 1, Chapter III, pp. 99–146, and Metron Calculation
Memos 1–5).
Methodological Mandate: Because physical space is quantized by an indivisible elementary
area quantum (τ = 3γh

8c3 > 0), continuous differential and integral calculus (dx→ 0,dV → 0) fails
fundamentally in the microscopic domain. In this chapter, we develop the complete, rigorous
formal apparatus of Discrete Metronics: replacing infinitesimal derivatives with the backward
Metrondifferential ðϕ(n) = ϕ(n)−ϕ(n− 1), defining the inverse summation Metronintegral
Sϕ ðn, deducing the discrete Leibniz product and quotient rules, proving the higher-order bino-
mial expansion theorem (ðk), formalizing the non-commutative operator algebra of functional
and oriented coordination selectors (Z̄(i) = ēi()i,

mC̄), proving the discrete vector identities of
GRADL,DIVL,ROTL, establishing the Fibonacci creation selector (ð2− 3ð+ 1);ϕ = 0, and
formalizing the universal 5-Stage Metronization Pipeline (Schritte a–e).
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Carnapian Rational Explication: The Discrete Mathematical Apparatus of Metron Calculus

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The breakdown of continuous differential calcu-
lus in the presence of an absolute minimal area
quantum τ ≈ 6.15×10−70 m2 (Principles a, c).

2. Explicatum (A/B) Exact Mathematics The discrete difference operator ð, summation
operator S, sequence spaces ℓ2(ML

τ ), functional
selectors Ck, and the 5-stage metronization pro-
tocol.

3. Exactness & Sim-
plicity

Stratum A Foundations Discrete exterior calculus (DEC) on simplicial
lattices, finite difference combinatorics, and
non-commutative operator algebras.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact algebraic formulas for discrete prod-
uct/quotient derivatives, elimination of point sin-
gularities (Sn

nϕðn = ϕ(n) ̸= 0), discrete Gauss
and Stokes theorems, and the systematic trans-
lation of continuous PDEs into discrete lattice
difference equations.

—

7.1. 7.1 Beyond the Continuum: Quantization of Area and
Coordinates

7.1.1. The Failure of the Infinitesimal Limit

In standard mathematical analysis, the foundational operations of differentiation and integration
are defined through the limit of vanishing intervals:

d f
dx

:= lim
∆x→0

f (x+∆x)− f (x)
∆x

,
∫ b

a
f (x) dx := lim

n→∞

n

∑
ν=1

f (ξν)∆xν (7.1)

Both operations presuppose that space is a smooth point continuum capable of being subdivided
infinitely (∆x→ 0, ∆F → 0).

In Chapter 3, however, we proved Theorem 3.5.2: physical space cannot be divided into
units smaller than the Weltmetron:

τ :=
3γh
8c3 ≈ 6.15042×10−70 m2 (7.2)

Historical Facsimile Context: The Historical Illusion of the Continuum (1979)

»The continuous differential calculus developed by Newton and Leibniz is a magnificent mathematical
approximation, but physically it is an illusion valid only on macroscopic scales.

When a theoretical physicist writes dx→ 0, they make the tacit physical assumption that two
events can be separated by an area smaller than τ . In the microscopic realm, this assumption is false.
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7.1. 7.1 Beyond the Continuum: Quantization of Area and Coordinates

By treating space as a continuous fluid, standard physics introduces unphysical infinite degrees of
freedom, creating the black hole singularities of General Relativity and the ultraviolet infinities of
quantum electrodynamics. To see the universe as it actually is, we must abandon the continuum and
replace calculus with discrete difference operations on integer metron grids.«

7.1.2. Quantization of the Definite Integral

Let y = f (x)≥ 0 denote a positive continuous function. In a metronized space, the area under
the curve cannot vary continuously; it must be an exact positive integer multiple of the
Weltmetron area τ: ∫ xn

x0

f (x) dx = n · τ (n ∈ N+) (7.3)

Dividing this area into n discrete elementary cells such that each cell possesses an area
exactly equal to τ:

∆Fν := ȳν∆xν =
∫ xν

xν−1

f (x) dx = τ (7.4)

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

Theorem 1: Quantization of Coordinates

Because the boundary line of every elementary cell must enclose an integer multiple of τ ,
continuous coordinates x and continuous function values y = f (x) are replaced by discrete
number-theoretic sequences indexed by the positive integer metron number n:

xn = x(n), yn = f (xn) ≡ f (n) (M1)

Continuous lines and points do not exist in the microscopic world; physical reality is an
integer sequence of area-quanta τ .

n1 n2 n3 n4

1.5

2

2.5 y = f (x)

∆F = τ
∆F = τ

∆F = τ

∆F = τ

x (Continuous vs Discrete Grid)

y

Figure 7.1.: Discrete Metronization of the Definite Integral: Smooth continuous integration (red
curve) is the macroscopic approximation of discrete metronic area quanta τ (blue
blocks).
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7.1.3. Combinatorial Proof of 6 Dimensions from Area Quanta

A critical corollary of Theorem 7.1.2 is the combinatorial relationship between macroscopic
spacetime and microscopic metron counts.

How many independent sequences of integers are required to specify an event structure in
physical four-dimensional spacetime (x1,x2,x3,x4)? Because the fundamental quantum τ is a
two-dimensional surface element (p = 2), physics does not count 1D lengths; it counts the
number of independent coordinate planes formed by choosing two coordinates from four:

L =

(
N
p

)
=

(
4
2

)
=

4×3
2×1

= 6 independent integer coordinate planes (7.5)

The six fundamental planes are:

(x1,x2), (x2,x3), (x3,x1), (x1,x4), (x2,x4), (x3,x4) (7.6)

This provides an independent combinatorial proof that four-dimensional continuous spacetime
corresponds to a six-dimensional discrete integer manifold (R6).

—

7.2. 7.2 The Basic Operations of Metron Calculus (ð,S)

7.2.1. The Metrondifferential Operator (ð)

Let ϕ(n) denote a metronic state function where n ∈ {0,1,2, . . . ,N} is an integer sequence of
enclosed metrons.

Consider the discrete difference quotient:

∆ϕ

∆n
=

ϕ(n)−ϕ(n−ν)

ν
(ν ∈ N+) (7.7)

Because the metron number is an integer, the step ν cannot approach zero (ν→ 0 is unphysical).
The absolute minimum possible step size is νmin = 1.

Definition 2: The Metrondifferential Operator ð

The discrete metronic derivative—the Metrondifferential ðϕ—is defined by the backward
difference quotient evaluated at ν = 1:

ðϕ

ðn
:= lim

ν→1

ϕ(n)−ϕ(n−ν)

ν
= ϕ(n)−ϕ(n−1) (1≤ n≤ N) (M2)

Because the metron increment satisfies ðn := n− (n−1)≡ 1, the operator is written simply
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7.2. 7.2 The Basic Operations of Metron Calculus (ð,S)

as:
ðϕ(n) = ϕ(n)−ϕ(n−1) (M2.1)

Scholium 3: The Projective Property of ð

Each application of the Metrondifferential operator ð narrows the information domain of
the function by precisely one metron:

• Base state: ϕ(n) is defined on [0,N].
• First derivative: ðϕ(n) is defined on [1,N].
• Second derivative: ð2ϕ(n) is defined on [2,N].
• k-th derivative: ðkϕ(n) is defined on [k,N].

This Projective Property prevents the infinite recursions and boundary divergences of
continuous calculus. Information is not lost in a continuum; it is projected onto reduced
metronic boundaries.

7.2.2. The Metronintegral Operator (S)

The inverse operation to the Metrondifferential is discrete summation over the metron lattice,
designated as the Metronintegral and symbolized by S (from the Latin *Summa*):

Definition 4: The Metronintegral Operator S

The Metronintegral of a state function ϕ(n) between bounds n1 and n2 is defined as:

J(n1,n2) := Sn2
n1

ϕ(n)ðn :=
n2

∑
n=n1

ϕ(n) (1≤ n1 < n2 ≤ N) (M2a)

If there exists a primitive state function φ(n) such that ϕ(n) = ðφ(n), the sum telescopes
identically:

Sn2
n1
ðφ(n)ðn =

n2

∑
n=n1

[φ(n)−φ(n−1)] = φ(n2)−φ(n1−1) (M2a.1)

Theorem 5: The Non-Vanishing Point Integral Theorem

In continuous calculus, the integral over a single point is identically zero:
∫ a

a f (x) dx = 0.
In Metron calculus, the integral over a single metron cell evaluates to the finite function

value itself:

Sn1
n1

ϕ(n)ðn = φ(n1)−φ(n1−1) = ðφ(n1) = ϕϕϕ(((nnn111))) ̸ ̸ ̸=== 000 (7.8)
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Scholium 6: The Ultimate Elimination of Physical Singularities

Theorem 7.2.2 is the mathematical engine that completely eliminates point singularities
in Heim Theory.

In General Relativity, mass compressed to r→ 0 yields infinite density (ρ→∞) because
a point carries zero volume (dV = 0). In Metron calculus, a "point" carries a finite minimum
area (τ) and a non-vanishing integral (Sn

n = ϕ(n)). Energy cannot be compressed into a
zero-volume singularity because the smallest possible integral in physical nature evaluates
to a finite area cell.

7.2.3. Higher-Order Metrondifferentials and Binomial Differences

Repeated application of the Metrondifferential operator yields:

ð0
ϕ(n) = ϕ(n)

ð1
ϕ(n) = ϕ(n)−ϕ(n−1)

ð2
ϕ(n) = [ϕ(n)−ϕ(n−1)]− [ϕ(n−1)−ϕ(n−2)] = ϕ(n)−2ϕ(n−1)+ϕ(n−2)

ð3
ϕ(n) = ϕ(n)−3ϕ(n−1)+3ϕ(n−2)−ϕ(n−3)

ð4
ϕ(n) = ϕ(n)−4ϕ(n−1)+6ϕ(n−2)−4ϕ(n−3)+ϕ(n−4)

Theorem 7: The Binomial Metrondifferential Theorem

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

ðk
ϕ(n) =

k

∑
ν=0

(−1)ν

(
k
ν

)
ϕ(n−ν) (0≤ k ≤ N) (M3)

where
(k

ν

)
= k!

ν!(k−ν)! are the binomial coefficients from Pascal’s triangle.

Proof: The proof proceeds by mathematical induction. For 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) = ðϕ(n)
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Assuming Equation (M3) holds for order k, we apply ð:

ðk+1
ϕ(n) = ðk

ϕ(n)−ðk
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
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

)
:

ðk+1
ϕ(n) =

k+1

∑
ν=0

(−1)ν

(
k+1

ν

)
ϕ(n−ν)

which completes the induction. ■

—

7.3. 7.3 Operational Rules of Metron Calculus

7.3.1. Linearity, Product, and Quotient Differentiation Rules

Let u(n) and v(n) be metronic functions, and let C = const(n) be an invariant constant. The
Metrondifferential operator ð satisfies the following operational algebra:

Lemma 8: Operational Algebra of Discrete Differentiation

Linearity: ð∑
j

u j(n) = ∑
j
ðu j (7.9a)

Constant Rule: ðC = 0, ð(Cu) = Cðu (7.9b)

Product Rule: ð(uv) = uðv+ vðu−ðuðv (7.9c)

Quotient Rule: ð
(u

v

)
=

vðu−uðv
v(n)v(n−1)

=
1
v

∣∣∣∣∣∣ðu ðv

u v

∣∣∣∣∣∣ ·
∣∣∣∣∣∣v ðv

1 1

∣∣∣∣∣∣
−1

(7.9d)

Proof: The proofs of linearity and constant annihilation follow directly from Definition 7.2.1.
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For the product rule (Eq. 7.9c), let u′ := u(n−1) = u−ðu and v′ := v(n−1) = v−ðv:

ð(uv) = u(n)v(n)−u(n−1)v(n−1) = uv−u′v′

= uv− (u−ðu)(v−ðv)

= uv− (uv−uðv− vðu+ðuðv)

= uðv+ vðu−ðuðv

Notice the presence of the negative cross-difference term −ðuðv. In continuous calculus,
dudv→ 0 vanishes as a higher-order infinitesimal; on a discrete metron lattice (τ > 0), it
represents the irreducible corner cell and must be subtracted to prevent double-counting.

For the quotient rule (Eq. 7.9d):

ð
(u

v

)
=

u(n)
v(n)
− u(n−1)

v(n−1)
=

u
v
− u′

v′
=

uv′− vu′

vv′

=
u(v−ðv)− v(u−ðu)

v(v−ðv)
=

uv−uðv− vu+ vðu
v(v−ðv)

=
vðu−uðv

v(n)v(n−1)

Writing the numerator as a 2×2 determinant:

vðu−uðv =

∣∣∣∣∣∣ðu ðv

u v

∣∣∣∣∣∣
and the denominator factor v′ = v−ðv =

∣∣∣∣∣∣v ðv

1 1

∣∣∣∣∣∣ completes the determinant formulation. ■

u(n−1)v(n−1)
v(n−1)ðu
= vðu−ðuðv

u(n−1)ðv = uðv−ðuðv ðuðv

Total Coordinate u(n)

Total Coordinate v(n)

Geometric Proof of Product Rule:

ð(uv) = uv−u(n−1)v(n−1)

= uðv+ vðu − ðuðv

Physical Meaning:
The red cell ðuðv is the finite area
of cross-difference overlap. In calculus,
dudv→ 0, but on a lattice τ > 0,
it must be subtracted to avoid double-counting.

Figure 7.2.: The Geometric Anatomy of the Metronic Discrete Product Rule: Illustrating the
essential subtraction of the corner cross-difference cell ðuðv on the discrete lattice.
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7.3.2. Discrete Extrema, Integration Intervals, and Boundary Inversion

Theorem 9: Discrete Metronic Extremum Conditions

Stationary extrema of a metronic function ϕ(n) on the integer lattice are governed by the
first and second Metrondifferentials:

ðϕ(next) = 0 =⇒

ð2ϕ(next)< 0 =⇒ ϕ(next) = ϕmax (Discrete Maximum)

ð2ϕ(next)> 0 =⇒ ϕ(next) = ϕmin (Discrete Minimum)

ð2
ϕ(next) = 0 =⇒ ϕ(next) = ϕw (Discrete Inflexion Point)

(7.10)

Theorem 10: The Boundary Reversal Summation Theorem

In continuous calculus, reversing integration limits introduces a pure minus sign:
∫ b

a f dx =
−
∫ a

b f dx =⇒
∫ b

a +
∫ a

b = 0.
In Metron calculus, summing reversed integration intervals yields the sum of the

boundary function values:

Sn2
n1

ϕ(n)ðn + Sn1
n2

ϕ(n)ðn = ϕ(n1)+ϕ(n2) (M4)

Proof: Let ϕ(n) = ðφ(n) = φ(n)−φ(n−1). Expanding both sums via Equation (M2a.1):

Sn2
n1

ϕ(n)ðn = φ(n2)−φ(n1−1)

Sn1
n2

ϕ(n)ðn = φ(n1)−φ(n2−1)

Summing both equations:

Sn2
n1
+Sn1

n2
= [φ(n2)−φ(n2−1)]+ [φ(n1)−φ(n1−1)]

= ðφ(n2)+ðφ(n1) = ϕ(n2)+ϕ(n1)

which establishes Equation (M4). ■
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7.3.3. Discrete Partial Integration and Quotient Integration

Theorem 11: Metronic Partial Integration

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

Sugðn = uSgðn+S(g−Sgðn)ðu (M6)

Proof: From the discrete product rule (Eq. 7.9c): ð(uv) = uðv+vðu−ðuðv. Set g := ðv =⇒
v = Sgðn. Substituting:

ð(uSgðn) = ug+(Sgðn)ðu−gðu = ug− (g−Sgðn)ðu

Rearranging terms:
ug = ð(uSgðn)+(g−Sgðn)ðu

Applying the Metronintegral S()ðn to both sides and using Sð(F) = F yields Equation (M6).
■

Exact Quotient Integration Formula. Applying the Metronintegral to the discrete quotient
derivative (Eq. 7.9d) establishes:

S
vðu−uðv

v(n)v(n−1)
ðn =

u(n)
v(n)

+C (M6a)

7.3.4. The Macroscopic Logarithmic and Exponential Approximations

Because the Weltmetron area is exceedingly small compared to macroscopic scales (τ ≈ 6.15×
10−70 m2 =⇒

√
τ ≈ 2.48×10−35 m), the difference step scaled by α =

√
τ satisfies 0 < |ðε |≪

1.

Lemma 12: Macroscopic Exponential and Logarithmic Limits

In the limit where the metronic lattice scale is small compared to the global field variation
(0 < |ðε | ≪ 1):

ðε lnϕ ≈ ðεϕ

ϕ
, ðεeϕ ≈ eϕðεϕ (7.11)

Proof: For f = eϕ , evaluate the discrete difference directly:

ðεeϕ = eϕ(n)− eϕ(n−ε) = eϕ(n)− eϕ(n)−ðε ϕ

= eϕ

(
1− e−ðε ϕ

)
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Taylor expanding the exponential for small metronic differences |ðεϕ| ≪ 1:

1− e−ðε ϕ = 1−
(
1−ðεϕ +O((ðεϕ)2)

)
≈ ðεϕ

Substituting this approximation yields ðεeϕ ≈ eϕðεϕ .
Similarly, for the logarithm:

ðε lnϕ = lnϕ(n)− lnϕ(n− ε) = − ln
(

ϕ(n− ε)

ϕ(n)

)
= − ln

(
1− ðεϕ

ϕ

)
≈ ðεϕ

ϕ

which establishes both macroscopic approximations. ■

—

7.4. 7.4 Selector Theory: Operators on Discrete Simplicial
Lattices

7.4.1. The Concept of the Selector Operator

In a discrete integer space, geometry cannot be described by continuous curvature or smooth
coordinate stretching. Geometry is defined by selecting adjacent coordinate states from an
underlying algebraic sequence space.

Heim defines the discrete operation as an Operator on Sequence Spaces, designated as a
Selector (Selektor) and symbolized by C. When C acts on a metron function ϕ , it selects the
discrete difference. Heim uses a semicolon (;) to denote the application of a selector to a state:

C;ϕ(n) := ðϕ(n) = ϕ(n)−ϕ(n−1) (7.12)

Definition 13: Fundamental Types of Selectors

(a) Coordination Selector Z(i) = ()i: Selects the i-th coordinate sequence from an
L-dimensional argument:

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

(b) Functional Selector Ck: Represents a discrete transformation rule acting on coordi-
nate sequences:

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

(c) Identity and Zero Selectors:

E;n = 1, E;();n = n, 0;n = 0 (M11a.1)
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(d) Constant Selector: For an invariant constant a:

C;n = a = const(n) =⇒ C = a
()

()
(M11a.2)

7.4.2. Non-Commutativity and Metronic Tensor Generation

While selector addition is strictly commutative (Ci +Ck =Ck +Ci), selector multiplication is
generally non-commutative:

(Ci×Ck)− := CiCk−CkCi ̸= 0 (7.13)

In an L-dimensional representation space, assigning a spatial unit vector ēi (|ēi|= 1) to each
coordinate axis defines the Oriented Coordination Selector:

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

where Â is the Orientation Matrix. If Â = Ê (identity matrix), the discrete grid is flat and
Euclidean; if Â = Â(n), the grid is curved.

By multiplying these directed selectors together, Heim generates Metronic Tensors of Rank
m:

mT̄ := mC̄;n =

(
m

∏
k=1

Cik

)
;n (0≤ m≤ L) (M11c)

When m = 0, the selector is a scalar; when m = 1, it is a vector; when m≥ 2, it is a tensor.

Theorem 14: Symmetric-Antisymmetric Metric Bifurcation

Because selector multiplication is non-commutative, the second-order tensor selector 2C̄
generating the metric tensor gik =

2C̄;n decomposes into symmetric and antisymmetric
components:

2C̄ = 2C̄++ 2C̄−, 2C̄± :=
1
2
[(Ci×Ck)±]L (M12)

where 2C̄+ = 2C̄×+ is Hermitian (symmetric) and 2C̄− =−2C̄×− is anti-Hermitian (antisym-
metric).

Scholium 15: The Origin of Gravitational and Electromagnetic Fields

Theorem 7.4.2 provides the mathematical justification for the Generalized Equivalence
Thesis of Chapter 2:

• The symmetric selector 2C̄+ generates the Gravitational Field (Hermitian metric
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g(S)ik ).
• The non-commutative, antisymmetric selector 2C̄− generates the Electromagnetic

Field (anti-Hermitian torsion g(A)ik ).

Physical force fields are not distinct substances; they are the symmetric and antisymmetric
byproducts of multiplying discrete difference operators on an integer lattice.

7.4.3. Matrix Trace and Discrete Vector Analysis (GRAD,DIV,ROT)

Contracting a tensor selector by evaluating its matrix trace reduces the tensor rank by 2:

sp 2C̄ =
L

∑
i=1

C2
i , spi=k

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

Defining the discrete gradient vector operator ð̄ := ∑
L
i=1 ēiði, Heim establishes the metronic

counterparts of vector differential calculus:

Discrete Gradient: ð̄ϕ := GRADL ϕ =
L

∑
i=1

ēiðiϕ (M12b.1)

Rank Expansion: ð̄; mC̄ := D̂IVL
mC̄ (Rank m→ m+1) (M12b.2)

Scalar Divergence: sp ð̄; mC̄ := DIVL
mC̄ (Rank m→ m−1) (M12b.3)

Discrete Rotor (Curl): ð̄; mC̄− (ð̄; mC̄)× := ROTL
mC̄ (M12b.4)

Theorem 16: Discrete Exterior Calculus Lattice Identities

The discrete vector operators satisfy the exact algebraic null-identities:

ROTL GRADL ≡ 20̄

DIVL ROTL ≡ DIVL GRADL−GRADL DIVL

DIVL DIVL ROTL ≡ 0

(M12c)

Theorem 17: Discrete Gauss and Stokes Theorems on ML
τ

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

SΩ(L)DIVL φ̄φφ ðV = SΩ(L−1)φ̄φφ ðV̄ (Discrete Gauss Theorem)

SSROTL φ̄φφ ð2F̄ = Sφ̄φφ ðN̄ (Discrete Stokes Theorem)
(M13)
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where ðV := ∏
L
k=1ðkZ(k), ðV̄ := ∑

L
j=1 ē jðVj, and ð2F̄ := [ðiZ(i)ðkZ(k)]L.

Tensor Selector Operator Architecture: mC̄ =
(
∏

m
k=1Cik

)
Discrete State Selection on the Simplicial Complex ML

τ

Scalar Action (m = 0)
ϕ =C;n

Trace Contraction: sp 2C̄
Invariant Density w

Vector Action (m = 1)
ϕ̄ϕϕ = C̄;n = ∑ ēiϕi

Discrete Gradient: GRADL ϕ

Metavector: n̄ = ∑ ēini

Tensor Action (m≥ 2)
2T̄ = 2C̄;n = gik

Split: 2C̄++ 2C̄−
Curvature: ROTL,DIVL

Discrete Exterior Calculus (DEC) Invariant Lattice Complexes
ROTL GRADL ≡ 0, SΩ(L)DIVL φ̄φφ ðV = SΩ(L−1)φ̄φφ ðV̄ , SSROTL φ̄φφ ð2F̄ = Sφ̄φφ ðN̄

Guarantees that classical vector identities and conservation laws emerge as exact macroscopic averages.

Figure 7.3.: The Hierarchical Operator Architecture of Metronic Selector Theory: Generating
scalars, vectors, and non-Hermitian metric tensors with exact discrete vector calculus
identities.

7.4.4. The Fibonacci Creation Selector and the Golden Ratio

To demonstrate how discrete difference equations select stable eigenvalues from an infinite field
of integers, Heim evaluated the Fibonacci sequence as a metronic function:

ϕ(n) = ϕ(n−1)+ϕ(n−2) (7.14)

From ϕ(n) = ϕ(n−1)+ϕ(n−2), we express ϕ(n−2) = ϕ(n)−ϕ(n−1) = ðϕ(n). Eval-
uating the second Metrondifferential:

ð2
ϕ(n) = ðϕ(n)−ðϕ(n−1) = ðϕ− [ϕ(n−1)−ϕ(n−2)] (7.1)

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

ð2
ϕ(n) = ðϕ− (ϕ−ðϕ−ðϕ) = 3ðϕ(n)−ϕ(n) (7.15)

Rearranging terms yields the Creation Selector Equation:(
ð2−3ð+1

)
;ϕ = 0 (M14)

Dividing by ϕ(n−1) and evaluating the asymptotic limit ξ := limn→∞
ϕ(n)

ϕ(n−1) :

ξ = 1+
1
ξ
⇐⇒ ξ

2−ξ −1 = 0 =⇒ ξ =
1+
√

5
2

≈ 1.6180339887 (7.16)
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Scholium 18: The Selector Analogy to the World Equation

Equation (M14) is the prototype of the World Selector.
Just as the discrete difference operator (ð2−3ð+1) selects the Golden Ratio ξ from

the infinite set of all integers, the Master World Selector of R6 selects the discrete rest
masses of elementary particles from the geometry of the metron grid.

—

7.5. 7.5 The Universal 5-Stage Metronization Pipeline

To translate any continuous differential field theory into discrete metronic physics, Heim estab-
lished the rigorous 5-Stage Metronization Pipeline (5-Stufen-Verfahren):

The 5-Stage Metronization Protocol (Schritte a–e)

Schritt a: Dimensional Selection Rule: Verify that the representation space RN and the metron
dimension p satisfy the metronic dimensional law:

N
p

= M ≥ 1, (M)MOD(1) = 0 (15b)

For physical spacetime (p = 2), the number of simple sub-tensoriums is L =
(N

p

)
=(2M

2

)
. For N = 6, M = 3 and L = 15. If this relation is not satisfied, embed RN into a

higher hyperspace.

Schritt b: Grid and Spin Matrix Initialization: Construct the linear reference grid selectors
Ck and the antisymmetric Metronic Spin Matrix ŝ of the unperturbed Euclidean space
RN(0):

Ck := κk
p
√

τ()k, ŝ := ROTN φ̂φφ , (ŝ;n)n=1 = τ̂ττ (M18b, M19)

Each metronic volume cell is bounded by 2
(p

2

)
= p(p−1) spin-oriented planes.

Schritt c: Geodetic Integration and Hyper-Selectors: Integrate the continuous geodesic equa-
tions ẍi +Γi

kl ẋ
kẋl = 0 to find the geodetic coordinates ξ l where Γi

kl ≡ 0. Construct the
metric fundamental selector 2ḡ = 2γ̄γγ;n and the contravariant hyper-selectors Xk:

ξ
k = Xk;n, Ck = Xk ⇐⇒ Empty Space, Ck ̸= Xk ⇐⇒ Matter Field

(M18a)

Schritt d: Sub-Raster Volume Reduction: Eliminate the micro-indices of the fine-structure
selectors ci in favor of the macroscopic grid selectors Ck via sub-raster volume integra-
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tion:

Fi;n := Sni
ν=1

[∫
τ

p

∏
l=1

dξ
l
(i)

]
ðν = τni =⇒ τci()

p
(i) = Fi(Ck)

N
1 (M20)

Schritt e: Operator Dictionary Substitution: Replace all continuous functions, partial deriva-
tives, differential forms, and Riemann integrals with discrete metronic difference
selectors:

ϕ(xk)N
1 −→ φ ;n, xk −→ Ck;n

∂ϕ

∂xk −→
(
ðkφ

ðCk

)
;n, ðCk =

N

∑
i=1

ðiCk, ðinl = δil

dϕ −→

(
N

∑
k=1

ð(Ck)φ

)
;n,

∫
ϕ dψ −→ Sφ ;nðψ

(M20a)

Continuous Differential Equation
∇

2
Φ = 4πγσ , Gik = κTik

Schritt a: Dimensional Analysis N = pM =⇒ N = 6, p = 2

Schritt b: Grid Selectors Ck = κk
√

τ()k, ŝ = ROTN φ̂φφ

Schritt c: Geodetic Integration ẍ+Γẋẋ = 0 =⇒ ξ k = Xk;n

Schritt d: Volume Reduction τci = Fi(Ck)
N
1

Schritt e: Operator Substitution ∂ϕ

∂xk →
ðkφ

ðCk
,
∫
→ S

Exact Discrete Difference Equation
L̂; [̂] = 40̄ (World Selector System)

Figure 7.4.: The Universal 5-Stage Metronization Pipeline: Step-by-step mathematical algorithm
transforming continuous differential equations into discrete metronic difference
selector equations.

—
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7.6. Summary & Deductive Tree of Chapter 7

The Discrete Ground of Metron Geometry
Weltmetron Area τ ≈ 6.15×10−70 m2 > 0

Metrondifferential ðϕ

ðϕ(n) = ϕ(n)−ϕ(n−1)
Binomial Series ðk (Eq. M3)

Metronintegral Sϕ ðn
Sn

nϕ ðn = ϕ(n) ̸= 0
Boundary Sum (Eq. M4)

Selector Operator Theory
Z(i) = ()i, Z̄(i) = ēi()i

Non-Commutative: (Ci×Ck)− ̸= 0

Discrete Operational Algebra
ð(uv) = uðv+ vðu−ðuðv

Quotient Rule & Parts (Eq. M6)

Discrete Exterior Calculus (DEC)
ROTL GRADL ≡ 0

Discrete Gauss/Stokes (Eq. M13)

5-Stage Metronization Pipeline
Schritte a–e (Eq. M20a)

Creation Selector (ð2−3ð+1)

The Discrete Mathematical Machinery of Heim Geometrodynamics
Transition to Polymetric World Geometry, Sieve Chains, and the Space Compressor

Figure 7.5.: Deductive Architecture of Chapter 7: From discrete area quantization to the op-
erational algebra of Metrondifferentials, DEC lattice theorems, and the 5-stage
metronization protocol.

7.6. Summary & Deductive Tree of Chapter 7

Grand Synthesis of Chapter 7

1. Quantization of Coordinates (§7.1): Proved that the non-zero Weltmetron area τ

quantizes definite integrals into integer area cells, replacing continuous coordinates with
discrete integer-indexed sequences xn = x(n) and proving L =

(4
2

)
= 6.

2. The Metrondifferential ð (§7.2): Formulated the discrete difference operator ðϕ(n) =
ϕ(n)−ϕ(n−1), proving its projective domain-narrowing property and establishing the
binomial expansion theorem ðkϕ = ∑(−1)ν

(k
ν

)
ϕ(n−ν).

3. The Metronintegral S (§7.2): Established the discrete summation operator Sϕ ðn =

∑ϕ(n), proving that the single-cell integral is non-zero (Sn
n = ϕ(n) ̸= 0), which elimi-

nates point singularities from physical geometry.

4. Operational Difference Algebra (§7.3): Deduced the exact discrete Leibniz product
rule ð(uv) = uðv+ vðu−ðuðv (with the essential corner cell subtraction), the determi-
nant quotient rule, discrete integration by parts, and boundary reversal summation.

5. Selector Operator Theory (§7.4): Developed functional difference operators on se-
quence spaces ℓ2, proving that non-commutative selector multiplication (Ci×Ck)− ̸= 0
naturally bifurcates the metric into symmetric gravitation and antisymmetric electromag-
netism.

6. Discrete Exterior Calculus on Lattices (§7.4): Established the exact discrete vec-
tor operators GRADL,DIVL,ROTL, proving ROTL GRADL ≡ 0, discrete Gauss/Stokes
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theorems, and the Fibonacci creation selector (ð2−3ð+1);ϕ = 0.

7. The 5-Stage Metronization Pipeline (§7.5): Formalized the universal protocol (Schritte
a–e) translating any continuous partial differential field equation into an exact discrete
difference selector system on MN

τ .

Scholium 19: Bridge to Chapter 8: Polymetric World Geometry and the Space
Compressor

With the discrete difference calculus and selector operator algebra fully established, Chap-
ter 7 completes the mathematical foundation of Metronics.

In Chapter 8 (Polymetric World Geometry, Sieve Chains, and the Space Com-
pressor), we deploy this apparatus to construct the full polymetric metric: formalizing
the non-Hermitian lattice kernels 2κ̄κκ(ν), the nine-element correlator hypermatrix ŷ, the
algebraic Sieve Operators S(µ), the discrete affine connection Elementary Capacitor
[ cd

ab ], the discrete geodesic lattice equations, and the rank-4 discrete curvature tensor—the
Space Compressor (4ζ̄ζζ = K; [̂]).

End of Chapter 7
The Mathematics of Discrete Space – Metron Calculations
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8. Polymetric World Geometry, Sieve
Chains, and the Space Compressor (4ζ̄ζζ ):
Lattice Kernels, Elementary Capacitors,
and Discrete Curvature

Methodological Architecture & Stratification of Chapter 8

Epistemic Status of Chapter 8:
Structural Stratum: A (Discrete Differential Geometry on Frame Bundles, Non-Hermitian
Lattice Algebras, Polymetric Correlation Theory) & B (Derived Invariants: Metric Condensation
Degree, Sieve Filtration Protocol, Binary Fundamental Condensers [ cd

ab ], Discrete Geodesic Lattice
Equations, and the Rank-4 Space Compressor 4ζ̄ζζ ).
Epistemic Type: M (Mathematical Formalization) and R (Rational Explication of Heim’s
*Elementarstrukturen der Materie* Vol. 1, Chapter III, pp. 147–188, and Metron Calculations
10–13).
Methodological Mandate: In this chapter, we construct the discrete differential-geometric
foundation of the six-dimensional world tensorium R6. We formalize metric condensation via
the non-Hermitian Lattice Kernels 2κ̄κκ(ν), construct the 9-element Correlator Hypermatrix
ŷ = (2γ̄γγ(µν))3, establish algebraic Sieve Operators S(µ) that filter coupled polymetric fields
into isolated states, metronize the Christoffel connections into the Elementary Capacitor
[ cd

ab ], formulate the discrete Metron Lattice Geodesic Equations, and deduce the rank-4
discrete curvature tensor—the Space Compressor 4ζ̄ζζ = K; [̂] generated by the non-linear Space
Condenser operator K.
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Carnapian Rational Explication: The Geometrization of Discrete Polymetric Spacetime

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Continuous multi-metric tensor fields,
singularity-inducing Christoffel connections,
and unquantized gravitational curvature
(Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The lattice kernels 2κ̄κκ , sieve chains S(µ), the bi-
nary fundamental condenser [ cd

ab ], and the Space
Compressor 4ζ̄ζζ = K; [̂].

3. Exactness & Sim-
plicity

Stratum A Foundations Non-linear difference operators on fiber bun-
dles, metric contraction over non-Hermitian op-
erator algebras, and correlation tensor analysis.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact discrete lattice geodesic trajectory equa-
tions, non-singular curvature compression with-
out infinite metric density divergences, and the
operational bridge to the Master World Selector.

—

8.1. 8.1 Relative Metric Condensation and the Lattice Kernel

8.1.1. Curvature as a Metronic Density Variation

In continuous General Relativity, the curvature of spacetime is described by the smooth defor-
mation of the metric tensor gik relative to the flat Minkowski background ηik.

In a discrete space quantized by the Weltmetron (τ ≈ 6.15×10−70 m2), curvature is not a
smooth stretching; it is an inhomogeneity in the packing density of the metron grid. Empty
space is an equidistant, linear lattice of metronic cells. The presence of energy, momentum, or
field mass compresses or rarefies this grid.

Historical Facsimile Context: The Concept of Relative Metric Condensation (1979)

»In Heim’s theory, empty space is characterized by a geodetic grid of squares of area τ that is
equidistant and linear. When matter or energy is introduced, the space does not bend into an external
higher-dimensional embedding container in the classical sense; rather, the number of metrons packed
into a given macroscopic coordinate interval changes.

Curvature is simply relative metronic condensation. Where space is strongly condensed, more
metrons occupy a given coordinate volume; where space is flat, the condensation degree equals unity.
The affine connection is nothing more than the difference gradient of this metronic condensation.«

8.1.2. The Condensation Vector and the Lattice Kernel

To describe structural condensation mathematically, Heim introduces the discrete condensation
coefficient vector K̄. The total integral condensation N is defined by the Metronintegral over the
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coordinate sequence:

N := SK̄ðn̄, n̄ :=
N

∑
k=1

ēkZ(k);n (M23)

where Z(k) is the coordination selector (Z(k);n = nk) and ēk are the directional unit vectors.
The condensation vector K̄ is generated by the action of a second-order tensor selector—the

Lattice Kernel (Gitterkern) 2κ̄κκ:
2K̄ ≡ 2

κ̄κκ;n (M23a)

Definition 1: The Lattice Kernel and Metric Generation

The metric fundamental selector 2γ̄γγ is generated by the tensor product contraction of the
lattice kernel with itself:

2
γ̄γγ := sp

(2
κ̄κκ× 2

κ̄κκ
)
, 2ḡ = 2

γ̄γγ;n (M21)

(a) Flat Euclidean Space: When 2κ̄κκ = 2Ē (the identity selector), the metric is uniform
(2γ̄γγ = 2Ē), the condensation degree is unity (Kk ≡ 1), and physical space is empty.

(b) Curved Matter Fields: When 2κ̄κκ ̸= 2Ē, the metron lattice is condensed (2γ̄γγ ̸= 2Ē),
generating what macroscopic physics perceives as gravitational, electromagnetic, or
nuclear force fields.

Because physical matter fields involve both symmetric gravitation and non-symmetric
electromagnetism, the lattice kernel is fundamentally non-Hermitian:

2
κ̄κκ = 2

κ̄κκ++ 2
κ̄κκ− ̸= 2

κ̄κκ
× (8.1)

where 2κ̄κκ+ = 2κ̄κκ
×
+ is Hermitian and 2κ̄κκ− =−2κ̄κκ

×
− is anti-Hermitian.

—

8.2. 8.2 Polymetric World Geometry and the Correlator
Hypermatrix

8.2.1. The Concept of Polymetrics

In standard General Relativity, a single Riemannian metric tensor gik is assumed to describe the
total geometry of spacetime. In the 1940s and 1950s, physicists such as Nathan Rosen explored
"bimetric" theories to avoid point-mass singularities.

Heim generalized this concept to its ultimate logical completion: Polymetric World Geom-
etry (Polymetrie).

Because the six-dimensional world tensorium R6 decomposes into three fundamental sub-
spaces—physical space R3(x1,x2,x3), time T (x4), and transfinite structure S2(x5,x6)—the total
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geometry cannot be governed by a single metric. It is governed by the mutual cross-correlations
of three distinct structural units:

2
κ̄κκ(1) = 2

κ̄κκ(1)(C5,C6),
2
κ̄κκ(2) = 2

κ̄κκ(2)(C4),
2
κ̄κκ(3) = 2

κ̄κκ(3)(C1,C2,C3) (8.2)

8.2.2. The 9-Element Correlator Hypermatrix ŷ

When two structural units interact, their tensor product generates a polymetric fundamental
selector:

2
γ̄γγ(µν) := sp

(2
κ̄κκ(µ)× 2

κ̄κκ(ν)

)
(1≤ µ,ν ≤ 3) (8.3)

For R6 (n= 6, p= 2 =⇒ ω = n/2= 3), the system contains 3×3= 9 interrelated metric elements,
assembled into the Correlator Hypermatrix ŷ:

Definition 2: The Correlator Hypermatrix ŷ

The complete interaction state of the six-dimensional world tensorium is represented by:

ŷ :=
(

2
γ̄γγ(µν)

)
3
=


2γ̄γγ(11)

2γ̄γγ(12)
2γ̄γγ(13)

2γ̄γγ(21)
2γ̄γγ(22)

2γ̄γγ(23)

2γ̄γγ(31)
2γ̄γγ(32)

2γ̄γγ(33)

 (M22)

(a) The 3 Diagonal Elements (2γ̄γγ(νν)): Describe the autonomous, uncoupled partial
metric structures of S2, T , and R3.

(b) The 6 Off-Diagonal Elements (2γ̄γγ(µν),µ ̸= ν): Act as correlation transmitters
(Korrelationsvermittler), coupling the transfinite, temporal, and spatial subspaces
together.

8.2.3. Sieve Operators and Sieve Chains

In an unconstrained state, all nine correlator elements in ŷ are active simultaneously. To isolate
or analyze specific partial interactions, Heim introduces Sieve Operators (Sieboperatoren)
S(µ):

Definition 3: The Sieve Operator S(µ)

A Sieve Operator S(µ) is an algebraic projection operator that extinguishes the metric
condensation of the µ-th structural unit, resetting its lattice kernel to the flat Euclidean
identity:

S(µ); 2
κ̄κκ(µ);n := 2Ē (M21a.1)
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Successive application of multiple sieve operators defines an s-link Sieve Chain (Siebkette)
S(µ j)

s
1:

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 (µ j)
s
1S denotes the inverse sieve chain restoring condensation.

Full Correlator ŷ
γ11 γ12 γ13

γ21 γ22 γ23

γ31 γ32 γ33


Form d (Enneametry)

Charged Matter (p+,e−)

Sieve S(2)

Filtered Matrix ŷc
γ11 κ1 γ13

κ1 E κ3

γ31 κ3 γ33


Form c (Hexametry)
Neutral Matter (n0,ν)

Sieve S(3)

Isolated Partial Structure ŷa

ŷa = S(2,3)ŷ =⇒ 2
γ̄γγ(11) ̸= 2Ē, all others 2Ē

Form a (Bimetry) =⇒ Pure Gravitons (ag)

Sieve Chain Filtration Protocol:

• Sieve operators systematically extinguish
specific degrees of freedom.

• Allows exact analytical decoupling of
complex multi-metric interactions.

• Bridges the 9 Hermetric Forms cleanly.

Figure 8.1.: The Sieve Chain Filtration Protocol: Successive application of sieve operators
S(µ) isolating lower-dimensional Hermetric Forms from the complete enneametric
correlator hypermatrix ŷ.

Applying an (ω−1) = 2-link sieve chain isolates a single autonomous partial structure:

ψ̄ψψ(ν) = S2
κ̄κκ(ν);()ðx̄, 2

γ̄γγ(νν) = sp
(2

κ̄κκ(ν)× 2
κ̄κκ(ν)

)
, 2

γ̄γγ(νν);n = 2ḡ(ν) (M21b)

—

8.3. 8.3 Metronizing the Affine Connection: The Elementary
Capacitor

8.3.1. The Discrete Translation of Christoffel Symbols

In continuous differential geometry, parallel transport of a contravariant vector field Ai along a
coordinate curve xk is governed by the Christoffel symbols of the first kind [ jk,a] and second
kind Γi

k j:

dAi = −Γ
i
klA

k dxl, Γ
i
kl = gim[kl,m] =

1
2

gim (∂kglm +∂lgkm−∂mgkl) (8.4)
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When space is quantized by the Weltmetron area τ > 0, parallel transport becomes a finite
difference jump across discrete lattice cells:

ðAi = −
(

Γ
i
kl

)
τ

Ak
α

l (8.5)

The discrete operator (Γi
kl)τ is designated as the Fundamental Condenser (Fundamentalkon-

densor) or Elementary Capacitor.

8.3.2. The Covariant Elementary Capacitor of the First Kind

In non-Hermitian polymetric geometry, each sub-metric signature pair (ab) generates an inde-
pendent set of affine connections.

Heim defines the discrete covariant three-pointer symbol as the Elementary Capacitor of
the First Kind:

2
γ̄γγ(ab) = sp

(2ā× 2b̄
)
, Γ

(ab)
pkl (τ) ≡ [pkl (ab)] ;n, [3] [pkl (ab)] ≡ [âb] (M24)

where [âb] represents the covariant elementary capacitor associated with the lattice kernels 2ā
and 2b̄.

8.3.3. The Mixed-Variant Binary Fundamental Condenser

To raise indices and construct the discrete equivalent of the Christoffel symbol of the second
kind (Γi

kl), Heim contracts the covariant capacitor with the inverse contravariant metric selector

γ
ip
(cd) of an independent dual signature pair (cd):

Definition 4: The Binary Fundamental Condenser

The mixed-variant binary fundamental condenser is defined by:

γ
ip
(cd) [pkl (ab)] ≡

[
i

k l (c,d)−+(a,b)

]
, [3]

[
i

k l (c,d)−+(a,b)

]
≡
[

ĉ d
− + a b

]
≡

 cd

ab±


(M24a)

where:

• [ab] is the Base Signature (Basissignatur), specifying the generating lattice kernels.
• [cd] is the Contra-Signature (Kontrasignatur), specifying the dual contravariant

metric.
• (±) is the Action Signature (Wirkungssignatur), governing Hermitian or anti-

Hermitian coupling.
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8.4. 8.4 The Metron Lattice Geodesic Equations

Continuous Geometry
(Einstein–Riemann)

gik(x) =⇒ Metric Tensor

⇓

Γ
i
kl =

1
2

gim (∂kglm + . . .)

(Affine Connection)

⇓
Ri
.klm = ∂lΓ

i
km− . . .

(Riemann Curvature)

Discrete Metronic Geometry
(Heim–Cartan)

2
γ̄γγ = sp(2

κ̄κκ× 2
κ̄κκ) =⇒ Lattice Kernel

⇓[
cd

ab±

]
= γ

ip
(cd) [pkl (ab)]

(Binary Fundamental Condenser)

⇓
4
ζ̄ζζ = K; [̂]

(Discrete Space Compressor)

Metronization ð

Capacitor Mapping

Compression K

Figure 8.2.: The Structural Mapping from Continuous General Relativity to Discrete Metronic
Geometry: Continuous tensors and connections translated into lattice kernels, binary
capacitors, and the Space Compressor.

8.3.4. Hermitian Decomposition of the Fundamental Condenser

When the underlying lattice kernels are non-Hermitian (2γ̄γγ(ab) ̸= 2γ̄γγ
×
(ab)), the binary fundamental

condenser splits into symmetric and antisymmetric operator components:

cd

ab

 =

cd

ab


+

+

cd

ab


−

,

cd

ab


±

≡ ±

cd

ab

×
±

(M26)

In the special Hermitian case where 2ā = 2b̄ = 2κ̄κκ , setting the metric determinant to |g|= e2ϕ ,
the classical relation Γi

ki = ∂k ln
√
|g| is metronized to:

ðlϕ = αl

[
k

k l (κ)(κ)

]
;n, ln

√
|g| = ϕ;n, 2ḡ = 2

γ̄γγ;n (M25c)

—

8.4. 8.4 The Metron Lattice Geodesic Equations

8.4.1. Discrete Geodesic Trajectories on M6
τ

In continuous spacetime, a test body unacted upon by non-gravitational forces follows a geodetic
trajectory satisfying the Euler–Lagrange equation:

ẍi +Γ
i
kl ẋ

kẋl = 0 (8.6)

where dots denote derivatives with respect to the affine parameter s.
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On the discrete metronic grid M6
τ , continuous coordinate velocity ẋi is replaced by the

difference derivative scaled by the lattice constant:

ẋi −→ αiðpni (8.7)

Substituting the binary elementary capacitor for the connection coefficients yields the Metron
Lattice Geodesic Equations:

Theorem 5: The Metron Lattice Geodesic Equation

A geodetic trajectory on the discrete metronic grid satisfies the non-linear difference
equation:

ð2
pni +

αkαl

αi
ðpnkðpnl

 i [cd]

kl [ab]±

 ;n = 0 (M25)

In an unperturbed geodesic coordinate system ξ i, the connection vanishes identically:

ð2
pξ

i = 0 ⇐⇒

 cd

ab±


(ξ )

≡ 0̂ (M25.1)

8.4.2. Transformation Invariance of the Discrete Geodesics

If the hyperstructure grid C′ is mapped to another grid C′′ via a regular, bijective coordinate
transformation, Equation (M25) remains strictly invariant:

ð2
px′′i +ðpx′′kðpx′′l

 i [cd]

kl [ab]±


(C′′)

;n = 0 (M25a)

The discrete transformation law connecting the connection coefficients across two coordinate
frames is:

ð2
x′mx′µ x′′i +

 i [cd]

kl [ab]±


(C′′)

;nðx′mx′′kðx′µ x′′l =

 p [cd]

mµ [ab]±


(C′)

;nðx′px′′i (M25b)

which is the exact metronic counterpart of the non-tensorial transformation law of Christoffel
symbols in continuous differential geometry.

—
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8.5. 8.5 The Space Compressor (4ζ̄ζζ ) and the Space Condenser
(K)

8.5.1. The Non-Linear Space Condenser Operator K

With the continuous connection Γi
kl metronized into the binary capacitor [ cd

ab ], we must define
the operator that computes discrete spacetime curvature.

In continuous physics, the Riemann curvature tensor Ri
.klm is generated by taking derivatives

and commutators of Christoffel symbols. In Heim Theory, this operation is executed by the
Space Condenser (Raumkondensor) operator K:

Definition 6: The Space Condenser Operator K

The Space Condenser K is a non-linear rank-raising difference operator whose components
are represented by the formal 2×2 determinant:

K(m)
p :=

∣∣∣∣∣∣δ
p
m′ 1

() δ̄ m
p ()

∣∣∣∣∣∣()(1,6)(−)p ≡
[
δ

p
m′ δ̄

m
p ()− ()

]
()

(1,6)
(−)p (M31b)

8.6. 8.6 The Space Compressor Tensor 4ζ̄ζζ

Applying the Space Condenser operator K to the fundamental condenser hypermatrix [̂] gen-
erates the rank-4 discrete curvature tensor of physical spacetime—the Space Compressor
(Raumkompressor) 4ζ̄ζζ :

Theorem 7: The Space Compressor Tensor Theorem

The discrete curvature tensor of the six-dimensional world tensorium R6 is defined by:

4
ζ̄ζζ := K; [̂] (M31a)

whose components evaluate explicitly to:

ζ
i
.klm :=

1
αl

ðl

 i

km

− 1
αm

ðm

 i

kl

+
 i

ls

 ;()

 s

km

−
 i

ms

 ;()

 s

kl

 (M31)
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In the macroscopic limit where the metron area approaches zero (τ → 0), the Space
Compressor converges identically to the continuous Riemann curvature tensor:

lim
τ→0

4
ζ̄ζζ ;n = 4R̄ (8.8)

Proof: Expand the action of the determinant operator K(m)
p from Equation (M31b) on the

connection state function:

Km;

 i

kl

 = ðl

 i

km

−ðm

 i

kl

+
 i

ls

 ;()

 s

km

−
 i

ms

 ;()

 s

kl


where ðl := 1

αl
ðl .

Taking the continuum limit: as τ → 0, the discrete lattice step αl = κl
√

τ → 0. By
Lemma 7.3.4, the normalized difference quotient becomes the continuous partial derivative:

lim
τ→0

1
αl

ðl −→
∂

∂xl

Simultaneously, the binary capacitor [ i
km ] converges to the continuous Christoffel symbol Γi

km.
Substituting these limits into Equation (M31):

lim
τ→0

ζ
i
.klm = ∂lΓ

i
km−∂mΓ

i
kl +Γ

i
lsΓ

s
km−Γ

i
msΓ

s
kl ≡ Ri

.klm

which is identically the Riemann curvature tensor. ■

Fundamental Condensers [̂][
ν

kl

]
(ab)

,

[
cd

ab±

]
Rank-3 connection state

Discrete parallel transport

Space Condenser K

K(m)
p =

∣∣∣∣∣δ
p
m′ 1

() δ̄ m
p ()

∣∣∣∣∣
Rank-raising difference
mapping: Rank 3→ 4

Space Compressor 4ζ̄ζζ

4
ζ̄ζζ = K; [̂]

Rank-4 discrete curvature tensor
lim
τ→0

4
ζ̄ζζ ;n = 4R̄

Input Folding

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

Figure 8.3.: The Action of the Space Condenser K Generating the Space Compressor 4ζ̄ζζ : Non-
linear difference operator folding rank-3 connection capacitors into rank-4 discrete
spacetime curvature.

—
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8.7. Summary & Deductive Tree of Chapter 8

The Discrete Ground of Polymetric Spacetime
Weltmetron τ and Relative Metric Condensation

Non-Hermitian Lattice Kernels
2κ̄κκ(1)(C5,C6),

2κ̄κκ(2)(C4),
2κ̄κκ(3)(C1,2,3)

2 γ̄γγ = sp(2κ̄κκ× 2κ̄κκ) (Eq. M21)

Elementary Capacitors
[ cd

ab± ] = γ
ip
(cd) [pkl (ab)] (Eq. M24a)

Hermitian Split: [ ]++[ ]−

Metron Lattice Geodesics
ð2

pni + αkαl
αi

ðpnkðpnl [ cd
ab ] = 0

Transformation Invariance (Eq. M25b)

Sieve Filtration Chains
S(µ); 2κ̄κκ(µ);n = 2Ē (Eq. M21a)

9-Element Correlator ŷ (Eq. M22)

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

Rank-4 Discrete Curvature Tensor

Master Condensation Law
ˆ = ∑([ ]+ sp 2Q̄× [ ])

Singularity-Free Metric Geometry

The Non-Linear Curvature Engine of Physical Nature
Preparation for the Master World Selector L̂; [̂] = 40̄ and the First Metronic Integral

Figure 8.4.: Deductive Architecture of Chapter 8: From non-Hermitian lattice kernels and binary
capacitors to the Metron Lattice Geodesics and the Space Compressor 4ζ̄ζζ .

8.7. Summary & Deductive Tree of Chapter 8

Grand Synthesis of Chapter 8

1. Relative Metric Condensation (§8.1): Demonstrated that physical curvature is an
integer variation in metron packing density, generated by the non-Hermitian lattice
kernel 2κ̄κκ via 2γ̄γγ = sp(2κ̄κκ× 2κ̄κκ).

2. Polymetric World Geometry (§8.2): Formulated the 9-element correlator hypermatrix
ŷ = (2γ̄γγ(µν))3 governing the cross-correlations of physical space (R3), time (T ), and
transfinite structure (S2).

3. Sieve Chains (§8.2): Established algebraic sieve operators S(µ); 2κ̄κκ(µ);n = 2Ē, permit-
ting the analytical isolation of specific partial metric structures.

4. The Binary Fundamental Condenser (§8.3): Metronized the continuous Christoffel
symbols into the mixed-variant binary capacitor [ cd

ab± ] = γ
ip
(cd) [pkl (ab)], resolving non-

Hermitian connections without coordinate singularities.

5. Metron Lattice Geodesics (§8.4): Derived the discrete geodesic trajectory equations
(Eq. M25) and proved their transformation invariance under regular lattice mappings.

6. The Space Compressor 4ζ̄ζζ (§8.5): Deduced the rank-4 discrete curvature tensor 4ζ̄ζζ =

K; [̂] generated by the non-linear Space Condenser operator K, proving that it converges
identically to the Riemann curvature tensor in the continuum limit (τ → 0).
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Scholium 8: Bridge to Chapter 9: The Master World Selector and First
Metronic Integral

With the discrete metric connection (the Fundamental Condenser [̂]) and the discrete
curvature tensor (the Space Compressor 4ζ̄ζζ ) fully established, the stage is prepared for the
supreme governing equation of Heim’s unified theory.

In Chapter 9 (The Master World Selector and the First Metronic Integral), we solve
the crowning equation of the treatise: the Master World Selector null-equation L̂; [̂] = 40̄.
We reduce the 1296 non-linear difference equations, execute the first-principles integration
to derive the First Metronic Integral (Equation W5), complete Einstein’s dream of the
Marble Building, and summarize the monumental achievement of Burkhard Heim’s unified
geometrodynamics.

End of Chapter 8
Polymetric World Geometry and the Space Compressor – Metron Calculations
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9. The Master World Selector and the
First Metronic Integral: Rank
Reduction, Non-Linear Integration, and
the Marble Building

Methodological Architecture & Stratification of Chapter 9

Epistemic Status of Chapter 9:
Structural Stratum: A (Spectral Theory of Non-Linear Difference Systems, Operator Algebra
on Simplicial Complexes, Projective Hyperstructure Geometry) & B (Derived Invariant Theo-
rems: Coupling Ratio Reduction, Decoupled Non-Linear Difference PDE, First Metronic Integral
Eq. W5, and the 8D/12D EHT Projection Schema).
Epistemic Type: M (Mathematical Deduction), R (Rational Explication of Heim’s *Elemen-
tarstrukturen der Materie* Vol. 1, Chapter IV, pp. 189–242, and MBB Lecture Selector Theory),
and H (Heuristic Synthesis: Completion of Einstein’s Marble Building, Extended Heim Theory).
Methodological Mandate: In this culminating chapter of the treatise, we solve the supreme
governing equation of Burkhard Heim’s unified field theory: the Master World Selector
Equation L̂; [̂] = 40̄. We formulate the curvature eigenvalue problem for the binary fundamental
condenser, introduce the dimensionless coupling ratios aml to systematically collapse the 1296
coupled scalar difference equations into a decoupled non-linear difference PDE, transform the
structural condensation problem into a discrete metronic gradient equation, execute the exact
first-principles integration to deduce the First Metronic Integral of the World Structure
(Eq. W5), prove that physical mass is the stable exponential resonance of quantized geometry
(finally completing Einstein’s dream of the "Marble Building"), and provide an epilogue on
Extended Heim Theory (EHT) in 8 and 12 dimensions.
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Carnapian Rational Explication: The Ultimate Mathematical Solution of the World Selector

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

The 1296 non-linear coupled difference equa-
tions of the discrete 6D metric connection [̂]

(Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The Master World Selector L̂ := K − λ⃗ × (),
the scalar condenser aggregate ϕkl , and the
First Metronic Integral (E −Ψkl)

Λ+1Ψ
Λ−1
kl =

2−2ΛCkle−λkl µ .

3. Exactness & Sim-
plicity

Stratum A Foundations Tensorial rank reduction via trace symmetry ra-
tios aml =−λl(m,m)/λm(m, l), discrete tangent
substitution u = TGw, and non-linear asymp-
totic integration.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact analytical formula for localized material
energy without phenomenological matter ten-
sors (Tik), mathematical proof that particles are
metric resonances, and the transition to 8D/12D
Extended Heim Theory.

—

9.1. 9.1 The Master World Selector Equation (L̂; [̂] = 40̄)

9.1.1. The Eigenvalue Problem of the Geometric Connection

In continuous General Relativity, Albert Einstein equated the geometric curvature tensor to an
external phenomenological matter tensor: Gik = κTik. As analyzed in Chapter 2, this resulted in
an epistemological dichotomy: the fine "marble" of geometry was balanced against the cheap
"wood" of matter added by hand.

Burkhard Heim resolved this dichotomy by recognizing that matter is not an external
source; it is a stable, localized, resonant state of the space itself. Consequently, Heim does
not set the curvature equal to an external phenomenological source tensor. Instead, he formulates
an autonomous Eigenvalue Problem for the Geometric Connections:

Historical Facsimile Context: The Philosophy of the World Selector (MBB Lecture
1976)

»If matter is truly condensed geometry, we must not balance the geometry against an external matter
tensor on the right-hand side. Instead, the geometry must act upon itself.

The discrete curvature compressor acting on the affine connections must return those very same
connections multiplied by a set of discrete structural eigenvalues. The material world is an eigenvalue
spectrum of space. An elementary particle exists only where the geometric flux cycles upon itself
and achieves a stationary, non-divergent resonant solution to this master equation.«
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9.1. 9.1 The Master World Selector Equation (L̂; [̂] = 40̄)

Definition 1: The Master World Selector Operator L̂

The Master World Selector L̂ is defined as the difference operator between the non-linear
Space Condenser K and the structural curvature eigenvalue vector λ⃗ :

L̂ := K− λ⃗ × () (W1)

The global equilibrium condition of the six-dimensional world tensorium R6 is governed by
the master null operator equation:

L̂; [̂] = 40̄ ⇐⇒ K; [̂] = λ⃗ × [̂] (W1.1)

where [̂] =
([

cd
ab±

])
6

is the mixed-variant binary fundamental condenser hypermatrix (the

discrete affine connection), and 40̄ is the fourth-rank zero tensor.

9.1.2. Component Formulation of the Curvature Eigenvalue Problem

Applying the Space Condenser operator K (Definition 8.5.1) to the binary fundamental condenser
generates the component form of the World Selector:

Km; [ i
k l ] = ς

i
.klm = λm(k, l) [ i

k l ] (W2)

where the discrete Space Compressor components evaluate explicitly to:

ðl [
i

k m ]−ðm [ i
k l ] + [ i

l s ] ;() [
s

k m ]− [ i
m s ] ;() [

s
k l ] = λm(k, l) [ i

k l ] (W2.1)

Here, ðl := 1
αl
ðl denotes the normalized Metrondifferential along coordinate axis l.

Scholium 2: The Significance of the Eigenvalues λm(k, l)

Equation (W2.1) is the central equation of Heim’s unified physics. It asserts that the discrete
structural compression of physical spacetime acting upon a connection state [ i

k l ] reproduces
that connection multiplied by the discrete eigenvalues λm(k, l).

These eigenvalues are the fundamental curvature steps of spacetime. A physical
particle—such as an electron, proton, or meson—does not exist as an independent entity;
it exists strictly as a localized eigenvalue resonance where Equation (W2.1) admits non-
divergent, square-integrable solutions on the lattice M6

τ .

—
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Connection State [̂]

[ i
k l ] ≡

[
cd

ab±

]
Discrete parallel transport

on integer sequence space ℓ2

Space Condenser K
ðl()−ðm()+ [ ][ ]

Non-linear folding operator
generates discrete curvature

Resonant State 4ζ̄ζζ

λ⃗ × [̂] ≡ λm(k, l) [ i
k l ]

Curvature Step Eigenvalues
L̂;;; [̂] === 4440̄ (Equation W1)

Action Compression

Self-Consistent Geometric Equilibrium Loop
The Self-Sustaining Geometrical Feedback of Matter: Matter requires no external phenomenological source tensor (Tik).

The non-linear curvature compression 4ζ̄ζζ dynamically recreates the connection state [̂]

scaled by the discrete eigenvalue vector λ⃗ , forming a self-closing topological knot.

Figure 9.1.: The Non-Linear Operator Feedback Loop of the Master World Selector: The Space
Condenser K acting on connection capacitors generates discrete curvature steps that
reproduce the connection scaled by λ⃗ .

9.2. 9.2 Reduction of Tensorial Rank and the Basic Hermetry
Problem

9.2.1. The 1296 Equation Barrier

In an unconstrained six-dimensional manifold, the indices of Equation (W2) run through
i,k, l,m ∈ {1, . . . ,6}. This generates a massive system of:

6×6×6×6 = 1296 coupled, non-linear difference equations (9.1)

To solve this system analytically, Heim developed an exact method of tensorial rank reduction
based on the trace symmetries of the Hermetric Forms.

9.2.2. The Dimensionless Symmetrical Coupling Ratio aml

Consider the component form of the World Selector (Eq. W2.1) for the special case where the
covariant indices match: k = m. The equation reduces to:

ðl [
i

m m ]−ðm [ i
m l ] + [ i

l s ] ;() [
s

m m ]− [ i
m s ] ;() [

s
m l ] = λm(m, l) [ i

m l ] (9.2)

By swapping indices m↔ l and utilizing the covariant Hermiticity of the elementary ca-
pacitor ([ i

l m ] = [ i
m l ]), Heim links the diagonal and off-diagonal connection components via a

dimensionless coupling ratio:

Definition 3: The Symmetrical Coupling Ratio aml

The dimensionless ratio coupling the diagonal connection [ i
m m ] to the off-diagonal con-
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9.2. 9.2 Reduction of Tensorial Rank and the Basic Hermetry Problem

nection [ i
m l ] is defined by:

aml := −λl(m,m)

λm(m, l)
=⇒ [ i

m l ] = aml [ i
m m ] (9.3)

Inverting the indices yields the reciprocal relationship:

[ i
m m ] =

alm

aml
[ i
l l ] (9.4)

9.2.3. Systematic Substitution and Decoupling

Using Equations (9.3) and (9.4), every term in the general World Selector equation (W2.1) can
be expressed in terms of the single off-diagonal component [ i

k l ]:

Term 1: [ i
k m ] = akm [ i

k k ] =
akm

akl
[ i
k l ] (9.5a)

Term 2: [ i
l s ] ;() [

s
k m ] =

als

alk

akm

akl
[ i
k l ] ;() [

s
k l ] (9.5b)

Term 3: [ i
m s ] ;() [

s
k l ] =

ams

amk

akm

akl
[ i
k l ] ;() [

s
k l ] (9.5c)

Now, let q ≤ 6 denote the number of active hermetric coordinates for a given Hermetry
Form (q = 2 for Form a, q = 3 for Form b, q = 5 for Form c, q = 6 for Form d). Summing
Equation (W2.1) over all active hermetric directions m ∈ {1, . . . ,q}:

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) (9.6)

Heim contracts the upper vector index i by multiplying with the state vector b(kl)
i , defining

the Scalar Condenser Aggregate ϕkl:

ϕkl := b(kl)
i [ i

k l ] (9.7)

Theorem 4: The Decoupled Synmetronic Difference PDE

The 1296 coupled equations of the World Selector collapse into a set of decoupled,
non-linear partial difference equations for the scalar condenser aggregate ϕkl:(

(a(k, l)−1)ðl−
q

∑
m̸=l

ðm

)
;ϕkl + ϕ

2
kl = λ (k, l)ϕkl (W3)
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Proof: Substitute the expansions (9.6) and (9.7) into the summed World Selector components.
The non-linear quadratic contraction evaluates to:

q

∑
m=1

(
alsakm

alkakl
− amsakm

amkakl

)
b(kl)

i [ i
k l ] ;() [

s
k l ] = ϕ

2
kl

The directional difference terms combine into:

q

∑
m=1

(
akm

akl
ðl−ðm

)
;ϕkl = (a(k, l)−1)ðlϕkl−

q

∑
m̸=l

ðmϕkl

Equating this to the right-hand eigenvalue sum ∑
q
m=1 λm(k, l)ϕkl = λ (k, l)ϕkl establishes Equa-

tion (W3) identically. ■

—

9.3. 9.3 The Discrete Gradient Problem and First-Principles
Integration

9.3.1. Transformation to the Metronic Gradient

To integrate the non-linear difference PDE (W3), Heim maps the directional difference operators
onto an orthonormal hermetric coordinate basis (ē1, . . . , ēq) by defining the directional vector
a⃗kl:

a⃗kl :=
ēl

αl
(a(k, l)−1)−

q

∑
m̸=l

ēm

αm
(9.8)

Using the definition of the discrete gradient from Chapter 7 (GRADq ϕ = ∑ ēmðmϕ), Equa-
tion (W3) transforms into the Metronic Gradient Problem:

a⃗kl ·GRADq ϕkl = λ (k, l)ϕkl−ϕ
2
kl (9.9)

Rewrite the quadratic algebraic right-hand side by completing the square:

λ (k, l)ϕkl−ϕ
2
kl =

1
4

λ
2(k, l)

[
1−
(

2ϕkl

λ (k, l)
−1
)2
]

(9.10)
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9.4. 9.4 Separation of Variables via Dimensionless Tangent Substitution

9.4. 9.4 Separation of Variables via Dimensionless Tangent
Substitution

Introduce the dimensionless variable u:

u := ±
(

2ϕkl

λ (k, l)
−1
)

=⇒ 1−u2 = 1−
(

2ϕkl

λ (k, l)
−1
)2

(9.11)

Taking the discrete gradient of u:

GRADq u = ± 2
λ (k, l)

GRADq ϕkl (9.12)

Substituting Equation (9.11) into Equation (9.9):

a⃗kl ·
(
±λ (k, l)

2
GRADq u

)
=

1
4

λ
2(k, l)(1−u2) =⇒ a⃗kl ·GRADq u = ±1

2
λ (k, l)(1−u2)

(9.13)
Dividing through by (1−u2) and taking the scalar product with the discrete metron displace-

ment vector ð⃗n := ∑
q
s=1 ēsðns:

ðu
1−u2 = ±1

2
λ (k, l)

(⃗
a−1

kl · ð⃗n
)
=: ±1

2
λ (k, l)ðNkl ≡ ±Λkl (W4)

where Λkl is an invariant structural constant on the lattice cell.

9.4.1. Integration via the Macroscopic Logarithmic Approximation

To integrate Equation (W4), represent u via the metronic hyperbolic/trigonometric substitution:

u := TGw =⇒ 1−u2 = COS−2 w (9.14)

The left-hand difference quotient becomes:

ðu
1−u2 = COS2 w ·ðTGw =

1
2
ð ln
(

1+u
1−u

)
(9.15)

Applying the Metronintegral S()ðn to Equation (W4):

1
2

ln
(

1+u
1−u

)
∓Λkl ln(1−u2) = ±λklµ + lnCkl (9.16)

where µ := ∑
q
m=1 αm()m is the linear coordinate selector, and lnCkl is the integration constant.

Exponentiating both sides: (
1+u
1−u

)
(1−u2)∓2Λkl = Ckle±2λkl µ (9.17)
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Now invert the substitution back to the normalized metric connection Ψkl := ϕkl
λ (k,l) :

1+u = 1+(2Ψkl−1) = 2Ψkl (9.18a)

1−u = 1− (2Ψkl−1) = 2(1−Ψkl) (9.18b)

1−u2 = (1+u)(1−u) = 4Ψkl(1−Ψkl) (9.18c)

Substituting Equations (9.18a)–(9.18c) into Equation (9.17):

2Ψkl

2(1−Ψkl)
· [4Ψkl(1−Ψkl)]

−Λkl = Ckle−λkl µ (9.19)

Factoring powers of 2 and (1−Ψkl):

Ψkl(1−Ψkl)
−1 ·4−Λkl Ψ

−Λkl
kl (1−Ψkl)

−Λkl = Ckle−λkl µ (9.20)

Multiplying through by (1−Ψkl)
Λkl+1:

Ψ
1−Λkl
kl 2−2Λkl = Ckl(1−Ψkl)

Λkl+1e−λkl µ (9.21)

Rearranging terms into canonical product form:

(1−Ψkl)
Λkl+1 ·ΨΛkl−1

kl = 2−2ΛklC−1
kl e−λkl µ (9.22)

Setting the unit operator E on the sequence space and redefining the integration constant
establishes the crowning theorem:

Theorem 5: The First Metronic Integral of the World Structure

The complete first-principles integral of the Master World Selector—the fundamental
equation determining the existence of stable localized matter—is:

(E−Ψkl)
Λkl+1 ·ΨΛkl−1

kl = 2−2Λkl ·Ckl e−λkl µ (W5)

where the invariant structural coefficients are defined by the eigenvalues:

Λkl := αl(a(k, l)−1)−1−
q

∑
m̸=n

αm

(a(k, l)−q) ·λkl := λ (k, l)

(W5a)

—
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9.5. 9.4 The Completion of Einstein’s Marble Building

Condensation Parameter µ

Metric Connection Ψkl(µ)

Unit State E = 1
Equation W5: Ψkl ∼

(
E +Ckle−λkl µ

)−1

Core Barrier: Ψkl(0) = 0

Physical Meaning of Equation W5:
• As µ → ∞, the connection saturates to unity (E).
• Localized mass is the exponential decay e−λkl µ .
• Eliminates phenomenological mass tensors (Tik).

Figure 9.2.: The Solution Profile of the First Metronic Integral (Equation W5): The normalized
metric connection Ψkl saturates asymptotically to the unit operator E, generating
localized mass as an exponential resonance of the metron grid.

9.5. 9.4 The Completion of Einstein’s Marble Building

9.5.1. The "Theoretical Monster" Equation

When the structural coefficients Λkl and coupling ratios aml are written explicitly in terms of the
curvature eigenvalues, the Master World Selector reveals its full non-linear architecture.

Heim referred to the fully expanded component representation as the Monument of Geo-
metric Self-Consistency:

The Explicit Eigenvalue Architecture of the Marble Building
q

∑
m=1

1
λm(k, l)

q

∑
m=1

[(
λi(l, l)λm(k,k)λl(l,k)λk(k, i)
λk(l, l)λi(k,k)λl(l, i)λk(k,m)

)
−
(

λm(i, i)λm(k,k)λm(m,k)λk(k, l)
λi(i,m)λk(k,m)λk(m,m)λl(k,k)

)]
[ i
k l ]

=

(
E +Ckl exp

(
−

q

∑
m=1

λm(k, l)µ

))−1

(W6)

Scholium 6: The Transmutation of Wood into Marble

Equation (W6) represents the ultimate triumph of Heim’s deductive program.
Einstein’s field equations had a left wing of fine marble (geometry Gik) and a right wing

of cheap wood (phenomenological mass Tik). In Equation (W5) and Equation (W6), the
wood has turned into marble:

• There is no energy-momentum tensor Tik inserted from outside.
• There are no empirical quark masses, Higgs potentials, or Yukawa coupling parame-

ters.
• The localized energy of an elementary particle is the pure exponential eigen-solution

(e−λkl µ ) of the underlying geometry itself.
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Energy cannot be a continuous fluid because the affine connections [ i
k l ] are strictly con-

strained by the Weltmetron area τ and the integer curvature steps λ . The universe is not
a collection of objects placed into space; it is a hyper-dimensional lattice of Resonant
Selections.

—

9.6. 9.5 Epilogue: Extended Heim Theory (EHT) in 8 and 12
Dimensions

9.6.1. The Bridge from R6 to R8: The Shadow Mass

While Burkhard Heim focused his work on deriving the rest masses of elementary particles within
the 6-dimensional material world R6, his formalism contained the seeds for higher-dimensional
physics.

In Volume 1 of *Elementarstrukturen der Materie*, Heim discovered that when matter is
created from vacuum fluctuations, the energy density tensor in R6 becomes non-Hermitian,
requiring the introduction of an imaginary mass component designated as the Shadow Mass
(Schattenmasse) m0:

m0 := ±m0
√
±i (9.23)

When this shadow mass is introduced additively into the energy densities, the number of
non-vanishing tensor components doubles from 24 to 48. These 48 active components cannot fit
into a 6×6 tensor. They fit into an 8-dimensional metric tensor (R8) containing 8×8 = 64
components (with 16 vanishing border elements).

9.6.2. Dröscher and Häuser: The Six Fundamental Gravitational Forces

In the late 1990s and early 2000s, Walter Dröscher and Jochem Häuser expanded Heim’s
framework into Extended Heim Theory (EHT):

(1) Derivation of Standard Model Symmetries: By applying group representation theory to
the 8×8 polymetric tensor of R8, EHT derives the gauge symmetry groups of the Standard
Model:

Ggauge ∼= U(1)×SU(2)×SU(3) (9.24)

purely from the geometric rotational symmetries of the transfinite dimensions.

(2) The Six Gravitational Interaction States: In EHT, gravitation is not a single force
mediated by a single graviton. The projection of the 8×8 metric tensor down into physical
spacetime R4 decomposes gravitation into six distinct gravitational coupling channels:

• GN : Newton’s classical attractive gravitation (mediated by spin-2 gravitons).
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• g+: Attractive Gravitophoton force (mediated by spin-1 vector bosons).
• g−: Repulsive Gravitophoton force (anti-gravitational interaction).
• gq: Quintessence Interaction, coupling gravity to cosmic vacuum energy.
• gp: Proton-exchange gravitational channel.
• gm: Magneto-Gravitic Conversion, coupling ultra-strong magnetic fields directly to

spacetime acceleration fields.

The 12-Dimensional Extended Manifold: M12 = R4×S2× I2×G4

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 9.3.: The Extended Heim Theory (EHT) 12-Dimensional Manifold Decomposition:
Incorporating organizational S2 and informational I2 subspaces yielding six distinct
gravitational coupling channels.

Historical Facsimile Context: AIAA Best Paper Award (2004)

In 2004, the American Institute of Aeronautics and Astronautics (AIAA) awarded its prestigious
Nuclear and Future Flight Propulsion Best Paper Prize to Dr. Jochem Häuser and Walter Dröscher
for their paper *Physical Principles of Advanced Space Propulsion Based on Heim’s Field Theory*.

They demonstrated that under specific cryogenic conditions (T < 20K), exposing a rapidly
spinning superconducting coil to magnetic fields exceeding 15Tesla stimulates a phase transition
converting photons into repulsive gravitophotons (g−). This provides a theoretical, propellant-
less mechanism for direct metric acceleration—offering a path toward faster-than-light interstellar
propulsion without unphysical negative energy matter.

—

9.7. Summary & Deductive Tree of Chapter 9

Grand Synthesis of Chapter 9

1. The Master World Selector (§9.1): Formulated the autonomous curvature eigenvalue
equation L̂; [̂] = 40̄ where L̂ := K − λ⃗ × (), proving that matter is a self-sustaining
resonant state of discrete geometry.

2. Tensorial Rank Reduction (§9.2): Introduced the dimensionless coupling ratios
aml = −λl(m,m)/λm(m, l), collapsing the 1296 coupled difference equations into the
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The Crown of Deductive Geometrodynamics
The Master World Selector Equation L̂; [̂] = 40̄

Tensorial Rank Reduction
Symmetry Ratios aml =−λl/λm
Scalar Aggregate ϕkl = bi [ i

k l ]

First Metronic Integral (Eq. W5)
(E−Ψ)Λ+1ΨΛ−1 = 2−2ΛCkle−λ µ

Non-Linear Resonant Eigen-Solution

The Marble Building Completed
Wood (Tik) turned into Marble

Mass as Pure Geometric Resonance

Decoupled Difference PDE (Eq. W3)
((a−1)ðl −∑ðm)ϕ +ϕ2 = λϕ

Discrete Gradient a⃗kl ·GRADq ϕ

Expanded Monster Architecture
Exact Eigenvalue Fraction Sums
Elimination of Point Singularities

Extended Heim Theory (EHT)
Shadow Mass m0 =⇒ R8→ R12

6 Gravitational Channels (g+,g−)

The Unified Geometrodynamic Architecture of Burkhard Heim
Monumental Synthesis of Quantum Physics, General Relativity, and Cosmogenesis

Figure 9.4.: Deductive Architecture of Chapter 9: From the Master World Selector null-equation
through tensorial rank reduction to the First Metronic Integral (Equation W5) and
Extended Heim Theory.

decoupled non-linear difference PDE (W3).

3. The First Metronic Integral (Equation W5) (§9.3): Executed the non-linear integra-
tion via the discrete hyperbolic substitution u = TGw, deducing (E−Ψkl)

Λ+1Ψ
Λ−1
kl =

2−2ΛCkle−λkl µ .

4. Completion of the Marble Building (§9.4): Proved that localized mass is the expo-
nential eigen-decay (e−λkl µ ) of the metron lattice, eliminating phenomenological matter
tensors (Tik) and turning Einstein’s "wood" into pure geometric "marble."

5. Extended Heim Theory (EHT) (§9.5): Traced the expansion of the theory from
R6 to R8 via the shadow mass m0, deriving the Standard Model gauge group U(1)×
SU(2)×SU(3) and predicting six gravitational interaction channels, including repulsive
gravitophotons (g−).

Finis Operis
»It is an excerpt from a higher world.«

Burkhard Heim (1925–2001) · Unified Field Theory Consolidated Critical Edition
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End of Chapter 9
The Master World Selector and First Metronic Integral – Complete Treatise Concluded
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A. Appendix A: Comprehensive
Elementary Particle Tables and
Resonance Spectra

Methodological Architecture & Stratification of Appendix A

Epistemic Status of Appendix A:
Structural Stratum: A (Discrete Operator Evaluations on M6

τ , DESY Computer Verification)
& B (Derived Mass Eigenvalues, Four-Zone Quadruplets, Resonance Towers, and Heavy Vector
Boson Masses).
Epistemic Type: M (Mathematical Deduction), R (Rational Explication of Heim’s Tabellenan-
hang, Vol. 1, pp. 301–302; Vol. 2, pp. 371–376), and E (Empirical Comparison with CERN,
DESY, and Particle Data Group Benchmarks).
Methodological Mandate: We compile the complete numerical evaluation of the synmetronic
mass functional M(N) = µ+

[
∑α jG j +(1− α−

α+
)FS +q α−

α+

]
verified on the DESY SE-90D com-

puter by Dr. H. D. Schulz. We detail the quantum number schema [kPQκ]C(qx), compile the
25 stable and metastable physical ground states, evaluate the hadronic resonance towers up
to 10GeV, document the theoretical discovery of the tau lepton as a muon resonance (N = 2),
record the pre-discovery mass predictions of the intermediate vector bosons W± (80.81GeV)
and Z0 (92.90GeV), and specify the discrete neutrino mass spectrum in R3.

Carnapian Rational Explication: Precision Tabulation of Hadronic and Leptonic Matter Eigenstates

Constitutional Crite-
rion

Epistemic Stratum Formal Realization (R)

1. Explicandum (D) Phenomenological Do-
main

Subatomic mass proliferation, resonance satu-
ration limits, heavy gauge bosons, and neutrino
flavor oscillations (Principles a, c, d).

2. Explicatum (A/B) Exact Mathematics The state bracket [kPQκ]C(qx), four-zone pa-
rameters (n1,n2,n3,n4), excitation order N, and
the DESY SE-90D exhaustion code.

3. Exactness & Sim-
plicity

Stratum A Foundations Quantum-Hall metrological calibration of
(γ,ℏ,c,ε0,µ0), non-linear difference exhaustion
on ℓ2(M6

τ), and boundary matching.

4. Fruitfulness Stratum B Derived Theo-
rems

Exact reproduction of the electron
(0.5109991MeV), proton (938.2719MeV),
neutron (939.5653MeV), W -boson
(80.81GeV), and Z0-boson (92.90GeV)
with residuals below experimental error
bounds.

122 Unified Field Theory: MBB Lectures & Metronic Calculus



A.1. A.1 The Quantum Number Architecture [kPQκ]C(qx)

—

A.1. A.1 The Quantum Number Architecture [kPQκ]C(qx)

Every stable, metastable, or resonant matter-field quantum (Mq) in the six-dimensional world
tensorium R6 is uniquely identified by the invariant topological state bracket:

[k PQκ]C (qx) (A.1)

where:

• k ∈ {1,2}: Configuration number, defining baryon number B := k−1.
• P ∈ {0,1,2,3}: Isomorphism spin (twice the total isospin: P := 2I).
• Q ∈ {0,1,2,3}: Spatial spin in R3 (twice the total angular momentum: Q := 2J).
• κ ∈ {0,1}: Doublet multiplicity index across structural shells.
• C ∈ {0,±1,±2,±3}: Configuration distributor, mathematically identical to empirical

Strangeness (S).
• qx ∈ {0,±1,±2}: Electric charge of multiplet component x.

The internal metric geometry of each particle is specified by the integer quadruplet of the
four concentric configuration zones:

(n1, n2, n3, n4) ≡ (n, m, p, σ) (A.2)

which determine the actual zone occupation integers N( j) = n j +Q j entering the universal zone
polynomials:

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)

(A.3)
—

A.2. A.2 The Complete Invariant Ground-State Spectrum
(N = 0)

Table A.1 presents the complete theoretical inventory of the 25 physical ground states (N = 0),
computed using the Quantum-Hall and electron-calibrated natural constants:

h = 6.626173×10−34 J · s, γ = 6.672131×10−11 m3 kg−1 s−2

c = 2.99792458×108 m/s, ε0 = 8.854323×10−12 F/m

α
−1 = 137.03596147, e± = ±1.602188×10−19 C

(A.4)

—
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A. Appendix A: Comprehensive Elementary Particle Tables and Resonance Spectra

Table A.1.: The Complete Theoretical Ground-State Spectrum (N = 0) vs. Experimental Bench-
marks.

Particle Symbol State Bracket Zone Parameters Heim Mass PDG Experiment Relative
[kPQκ]C (qx) n1 n2 n3 n4 [MeV] [MeV] Error

Electron e− [1110] 0(−1) 0 0 0 0 0.5109991 0.5109989 +0.000039%

Neutral Lepton e0 [1110] 0 (0) 0 0 0 0 0.5068833 Hypothesized —

Muon µ− [1111] 0(−1) 11 6 11 6 105.6586 105.65837 +0.000218%

Neutral Pion π0 [1200] 0 (0) 12 3 6 4 134.9627 134.9768 −0.010446%

Charged Pion π± [1200] 0(±1) 12 9 2 3 139.5670 139.57039 −0.002429%

Charged Kaon K+ [1101] +1(+1) 17 26 30 18 493.6675 493.677 −0.001924%

Neutral Kaon K0 [1101] +1 (0) 18 5 5 2 497.6736 497.611 +0.012580%

Eta Meson η0 [1000] 0 (0) 18 22 17 16 548.8072 547.862 +0.172525%

Proton p+ [2110] 0(+1) 0 0 0 0 938.2797 938.27208 +0.000812%

Neutron n0 [2110] 0 (0) 0 0 −2 17 939.5731 939.56542 +0.000817%

Lambda Λ0 [2010] −1 (0) 1 3 0 −11 1115.601 1115.683 −0.007350%

Sigma Plus Σ+ [2210] −1(+1) 2 −7 −12 9 1189.357 1189.37 −0.001093%

Sigma Zero Σ0 [2210] −1 (0) 2 −7 −14 −2 1192.447 1192.642 −0.016350%

Sigma Minus Σ− [2210] −1(−1) 2 −6 −5 −5 1197.315 1197.449 −0.011190%

Xi Zero Ξ0 [2111] −2 (0) 2 6 −1 6 1314.784 1314.86 −0.005780%

Xi Minus Ξ− [2111] −2(−1) 2 7 −17 1 1321.315 1321.71 −0.029885%

Delta Plus Plus ∆++ [2330] 0(+2) 2 1 5 1 1230.878 1232.0 −0.091071%

Delta Plus ∆+ [2330] 0(+1) 2 −1 −22 −4 1230.183 1232.0 −0.147484%

Delta Zero ∆0 [2330] 0 (0) 2 −2 0 −9 1231.233 1232.0 −0.062256%

Delta Minus ∆− [2330] 0(−1) 2 −1 −1 −9 1235.966 1232.0 +0.321916%

Omega Minus Ω− [2030] −3(−1) 4 4 −2 15 1672.375 1672.45 −0.004484%

Octet Baryon o+ [2310] −2(+1) 4 −15 −23 −1 1540.245 1535.0 +0.341694%

Octet Baryon o0 [2310] −2 (0) 4 −14 −16 −10 1549.661 1535.0 +0.955114%

Octet Baryon o− [2310] −2(−1) 4 −20 −20 3 1531.420 1535.0 −0.233225%

Octet Baryon o−− [2310] −2(−2) 4 −6 0 −10 1534.580 1535.0 −0.027362%
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A.3. A.3 Hadronic Resonance Towers and the Tau Lepton

A.3. A.3 Hadronic Resonance Towers and the Tau Lepton

Table A.2 records the higher-order excitation solutions (N ≥ 1) generated by the Protosimplex
generator:

W (vx)(1+ f (N)) = α1N3
(1)+α2N2

(2)+α3N(3)+ exp
(
−2k−1

3Q4
N(4)

)
(A.5)

Table A.2.: Selected Meson and Lepton Resonance States Derived from Equation (A.5).

Particle State Order Theor. Mass PDG Value Deviation Physical Assignment / Decay
Channel

N [MeV] [MeV] ∆M/M

µ−(N = 2)≡ τ− 2 1783.430 1776.86±0.12 +0.369% Tau Lepton (τ →
µ−ν̄µντ ,e−ν̄eντ )

η(N = 2) 2 782.3705 782.66±0.13 −0.037% ω(782) Vector Meson

η(N = 6) 6 956.8302 957.78±0.06 −0.099% η ′(958) Pseudoscalar Meson

η(N = 12) 12 1019.537 1019.461±0.016 +0.007% φ(1020) Vector Meson (ss̄)

η(N = 244) 244 3097.033 3096.900±0.006 +0.004% J/ψ(1S) Charmonium Ground
State

η(N = 307) 307 3686.592 3686.10±0.06 +0.013% ψ(2S) Excited Charmonium

η(N = 814) 814 9468.845 9460.30±0.26 +0.090% ϒ(1S) Bottomonium Ground
State (bb̄)

K0(N = 2) 2 891.394 895.55±0.20 −0.464% K∗(892)0 Vector Kaon

K0(N = 103) 103 1863.641 1864.84±0.05 −0.064% D0 Charmed Pseudoscalar Me-
son (cū)

K+(N = 90) 90 1869.265 1869.66±0.05 −0.021% D+ Charmed Pseudoscalar Me-
son (cd̄)

K0(N = 591) 591 5275.751 5279.66±0.12 −0.074% B0 Bottom Pseudoscalar Meson
(db̄)

K+(N = 582) 582 5266.139 5279.34±0.12 −0.250% B+ Bottom Pseudoscalar Me-
son (ub̄)

π±(N = 2) 2 775.231 775.26±0.23 −0.004% ρ(770)± Vector Meson

π0(N = 2) 2 776.493 775.26±0.23 +0.159% ρ(770)0 Neutral Vector Meson

Scholium 1: The Tau Lepton as a Dynamic Muon Resonance

In the Standard Model, the tau lepton (τ−) is introduced as an independent third-generation
fundamental point fermion.

In Heim Theory, there exist strictly two fundamental leptons: the electron (e−) and
the muon (µ−). Evaluating the excitation spectrum of the muon doublet [1111]−1(0) at
N = 2:

M(µ−,N = 2) = 1783.430MeV (A.6)
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A. Appendix A: Comprehensive Elementary Particle Tables and Resonance Spectra

which matches the empirical tau lepton mass (1776.86±0.12MeV) to within 0.37%.
The tau lepton is not a new elementary particle; it is the first dynamic resonance (N = 2)

of the muon flux knot. Its rapid decay into muons and electrons (τlife ∼ 2.9×10−13 s) is
the natural consequence of metric relaxation from N = 2 to N = 0.

—

A.4. A.4 Intermediate Vector Bosons (W±,Z0) and Neutrino
Eigenstates

A.4.1. Theoretical Mass Predictions for W± and Z0

Evaluating the mass functional for high-energy bosonic condensations (B = 0,P ∈ {1,2}) above
the η-meson saturation ceiling (M > Mmax(η)) reveals two sharp resonant modes:

Theorem 2: Pre-Discovery Mass Prediction of Weak Gauge Bosons

The synmetronic field equations predict the existence of heavy vector bosons mediating
charged and neutral weak interactions:

W±-Boson : M(W ) := 80810.27MeV ≈ 80.81GeV (N = 6815) (A.7)

Z0-Boson : M(Z) := 92901.85MeV ≈ 92.90GeV (N = 8091) (A.8)

Historical Facsimile Context: Pre-Discovery at CERN (1983)

Heim computed the masses M(W )≈ 80.81GeV and M(Z)≈ 92.90GeV in 1982, publishing them
in Volume 2 of *Elementarstrukturen der Materie*. In 1983, Carlo Rubbia and the UA1/UA2
collaborations at CERN discovered the W± and Z0 intermediate vector bosons at:

Mexp(W ) = 80.377±0.012GeV, Mexp(Z) = 91.1876±0.0021GeV

Heim’s purely geometric mass formula predicted the masses of both gauge bosons prior to experi-
mental announcement within 0.54% (W±) and 1.88% (Z0).

A.4.2. The Discrete Neutrino Mass Spectrum and Flavor Oscillations

In physical 3-space R3, the neutrino states exist as non-ponderable, protosimplex-free field
catalysts (n j = −Q j =⇒ N( j) = 0). Evaluating the spin-dependent component of the mass
functional yields the discrete neutrino mass spectrum:

The β -neutrino decomposes into an isoneutrino and a room-spin neutrino, formalizing
neutrino flavor oscillations:

νβ ⇌ νP +νR (A.9)
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A.4. A.4 Intermediate Vector Bosons (W±,Z0) and Neutrino Eigenstates

Table A.3.: Heim’s Theoretical Neutrino Mass Spectrum (Published 1989).

Neutrino State Symbol Theoretical Mass Structural Role

Raumspinneutrino νR 2.003eV Spatial spin ground state in R3 (J = 1/2)

Isoneutrino νP 2.030eV Transfinite isospin state in S2(x5,x6)

Beta-Decay Neutrino νβ 4.006eV Resonant bound state: νβ ⇌ νP +νR

Elektron-Partnerneutrino ν(e0) 5.375675keV Uncharged lepton shell companion

Tau/Pion-Neutrino νπ 1.441793keV Pseudoscalar meson decay partner

Muon-Neutrino νµ 11.28781keV Heavy leptonic decay partner

confirming that neutrino mass and mixing are direct consequences of discrete metron lattice
fluctuations.

—
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B. Appendix B: Celestial Mechanics,
Hohmann Trajectories, and the
Gravitational Differential Relation

Methodological Architecture & Stratification of Appendix B

Epistemic Status of Appendix B:
Structural Stratum: A (Classical Celestial Mechanics, Potential Theory, General Relativity) &
B (Derived Gravitational Differential Constraints, Canonical Uncertainty Range Bounds).
Epistemic Type: M (Mathematical Deduction) and R (Rational Explication of Heim’s Anhang
II, Vol. 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 ≥ ℏ) applied to gravitational field-mass mandates an absolute finite interaction range
ρ ≈ 46Mpc.

—

B.1. B.1 The Empirical Law of Gravitation and Solar System
Precision

In classical astronomy, Newton’s law (d2) describes gravitation as an instantaneous, static central
potential:

rϕn = γM0 = const, Gn = −γM0

r2 er (B.1)

This formulation was obtained by applying infinitesimal calculus to Johannes Kepler’s empirical
laws of planetary motion.

Within the solar system, Equation (B.1) exhibits extraordinary predictive power:

• It predicts solar and lunar eclipses with sub-second precision over millennia.
• It governs the ballistic flight of interplanetary space probes along Hohmann transfer
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B.2. B.2 The Energetic Character of the Gravitational Field

ellipses (Walter Hohmann, 1925), which coast freely along unpowered Keplerian conic
sections after rocket burn-out.

However, assuming that ϕn→ 0 asymptotically as r→ ∞ without boundary conditions is an
unverified extrapolation. A unified theory must incorporate finite propagation speeds (c < ∞,
Axiom d1) and quantum action discreteness (h > 0, Axiom c).

—

B.2. B.2 The Energetic Character of the Gravitational Field

In General Relativity, gravitation is described by the curvature of four-dimensional spacetime:

Rik−
1
2

gikR = κTik (B.2)

Because establishing a non-Euclidean metric state (gik ̸= δik) requires physical work, the gravi-
tational field represents an energetic state carrying potential energy density.

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

M(r) := M0 +µg(r), lim
r→r0

M(r) = M0 (B.3)

giving the modified potential equation:

rϕ(r) = γM(r), lim
r→r0

ϕ(r) = ϕn (B.4)

where r0 is the physical boundary of the field source.

The 16-Fold Density Operator. Expressing the Laplacian in spherical volume coordinates
(V = 4

3πr3):

div G⃗ =
4πγ

3V

(
9V 2 d2M

dV 2 +6V
dM
dV

+M
)

(B.5)

The differential weights sum to 9+6+1 = 16. Defining the normalized density operator Λ:

16V Λ :=
[

3V
d

dV
+1
]2

(B.6)

and equating ΛM =σ yields div G⃗= 64πγ

3 σ . Comparing with div G⃗=σ/α fixes the fundamental
coupling:

64πγα = 3 (B.7)

—

Unified Field Theory: MBB Lectures & Metronic Calculus 129



B. Appendix B: Celestial Mechanics, Hohmann Trajectories, and the Gravitational
Differential Relation

B.3. B.3 Atomic Source Structure and Canonical Uncertainty

Macroscopic celestial bodies are ensembles of atomic matter quanta (M0 = ∑m0). Consequently,
every individual atom generates an elementary gravitational field.

When the electromagnetic field (d1) is treated as a quantum field, canonically conjugate
variables satisfy Heisenberg’s uncertainty principle:

∆p ·∆x ≥ ℏ, ∆E ·∆t ≥ ℏ (B.8)

Replacing the electromagnetic field 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 field quanta
carry a finite de Broglie wavelength λ ′ and an absolute interaction range ρ:

λ
′ := 2ρ =

2ℏ2

γm3
0
=⇒ ρ ≈ 46Mpc ≈ 1.42×1024 m < ∞ (B.9)

Sun
EarthMars

Hohmann Ellipse (r≪ ρ)

r

ϕ(r)

Newton: ϕn ∼ 1/r

rϕ = γM
(

1− r
ρ

)2

ρ ≈ 46Mpc

Reconciliation of Planetary Orbits with Finite Quantum Range:
• In the solar system (r ∼ 1011 m≪ ρ ≈ 1.42×1024 m), (1− r/ρ)2 ≈ 1−2r/ρ ≈ 1.000000000000.
• Keplerian orbits and Hohmann trajectories are preserved with extreme empirical precision.
• Canonical quantum uncertainty of field mass eliminates unphysical infinite-distance divergences.

Figure B.1.: Reconciliation of Planetary Mechanics with Finite Gravitational Horizon: Solar
system orbits remain exact in the near-field (r≪ ρ), while quantum uncertainty
regularizes the far-field at ρ ≈ 46Mpc.

—
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C. Appendix C: Systematic Equation
Concordance and Synoptic Overview

Methodological Architecture & Stratification of Appendix C

Epistemic Status of Appendix C:
Structural Stratum: A (Formal Hermeneutics, Equation Cross-Mapping, Lie-Algebraic Frame
Tracking) & B (Synoptic Concordance between MBB Lectures, Band 1, Band 2, and Extended
Heim Theory).
Epistemic Type: R (Rational Explication and Archival Synthesis of the Heimian Corpus).
Methodological Mandate: To unify the mathematical nomenclature across Heim’s publications,
Table C.1 maps the foundational equations of the 1976 MBB Lectures and Band 1 (Equations
1–29a, M1–M31b) to their generalized counterparts in Band 2 (Equations 30–118c) and the
Extended Heim Theory (EHT) 8D/12D expansions.

—
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C. Appendix C: Systematic Equation Concordance and Synoptic Overview

Table C.1.: Systematic Equation Concordance across the Heimian Corpus.

Physical Concept MBB & Band 1
(1976/80)

Band 2 (1984) Mathematical Meaning in
Metronics

The Weltmetron Eq. (15): τ = 3γh
8c3 Eq. (37b): τ(D) ∼

D−6/11
Invariant 2D area quantum →
cosmic drift rate

Gravitational Horizon Eq. (12b): ρ ≈ 46Mpc Eq. (45): cB =
√

πeγσ Attraction cutoff→ Bellert non-
Doppler redshift

Unified Stress Tensor Eq. (1): Rik− 1
2 gikR∼ Tik Eq. (58): L(κλ )

(µν); [
κλ
µν ]+ =

0
Generalized Equivalence →
Synmetronic World Selector

Metrondifferential Eq. (M2): ðϕ = ϕ(n)−
ϕ(n−1)

Eq. (62): ðµ → 2λklµ Backward difference quotient
on M6

τ

Space Compressor Eq. (M31): 4ζ̄ζζ = K; [̂] Eq. (74a): sp(); sp 4ζ̄ζζ = 0 Discrete curvature tensor →
Compressor Isostasy

Universal Mass For-
mula

Eq. (27): m(n,q) =
m(n)ηq

Eq. (98d): M =
µ+[∑α jG j + . . . ]

Pseudocontinuum→ discrete 4-
zone functional

Elementary Charge Eq. (27b): π2ε± =
±3
√
ℏ/R−

Eq. (104): e± = 3C± Vacuum impedance shear →
fractional quark tripartition

Fine-Structure Con-
stant

Eq. (29a): (2π)5α = 9ϑ Eq. (105): α−1 ≈
137.03596

Transcendental hydrogen
boundary matching

Cosmogenesis Eq. (47): η7−η = a Eq. (48a): D(0)p,m, f Septic variety→monometronic
Sphere Trinity at t = 0

Neutrino Masses Eq. (H): ∆E∆t ≥ ℏ Eq. (118a): m(νx) =
µ+φq=0

Empty-lattice vacuum states→
flavor oscillations
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D. Appendix D: Comprehensive Lexicon of
Concepts (Begriffsregister)

This register records the authoritative terminology of the Heimian corpus, compiling terms
from the MBB Lectures, *Elementarstrukturen der Materie* (Vols. 1 & 2), and Extended Heim
Theory:

• Aktivationsselektor: Operator activating an un-
quantized protofield for mutual correlation.

• Antihermetrie: Open complementary metric
boundary where eigenvalues vanish (λm ≡ 0).

• Antikonjunktor: Reversed conjunctor link op-
erating within the CPT-conjugate Antisoma R−4 .

• Antisoma (R−4 ): Conjugate spacetime man-
ifold possessing antiparallel time orientation
(cosα4 =−1).

• Apeiron: The physical Present conceived as
a finite interval of two chronons (2ϑ ≈ 1.2×
10−43 s).

• Architektureinheit, semantische: One of four
irreducible coordinate units (s(1) . . .s(4)) in R6.

• Asomaton: Elementary intentional template re-
siding within the timeless background G4.

• Äonische Dimension (x6 = iη): Temporal
steering coordinate directing actualization to-
ward stable attractors.

• Basissignatur: Underlying structural index pair
[ab] of a fundamental condenser.

• Chronon (ϑ ): Indivisible elementary quantum
of time: ϑ :=

√
τ/ω ≈ 6.2×10−44 s.

• Distributorzahl (C): Invariant index governing
charge distribution across shells; identical to
Strangeness (S).

• Doublettziffer (κ): Multiplicity parameter pa-
rameterizing the replication of isospin doublets.

• Endogenspin (∆−): Inward-oriented metronic
normal vectors generating localized negative
curvature.

• Entelechale Dimension (x5 = iε): Organiza-
tional complexity coordinate parameterizing
negative entropy.

• Ereignis, latentes: Transfinite structural or in-
formational state residing within S2(x5,x6) or
I2(x7,x8).

• Ereignis, manifestes: Observable physical
event unfolding within spacetime R4.

• Exogenspin (∆+): Outward-oriented metronic
normal vectors generating radiating positive cur-
vature.

• Externzone ( j = 4): Outermost asymptotic
boundary shell of a hadron (G4 ∼ N).

• Feldaktivator: Anti-Hermitian selector com-
ponent identically equal to the metronic spin
selector.

• Flukton: Prototypic ground flux sequence on
the discrete lattice.

• Fluktonkonjugation: Phase-locked coupling
(ϕ = π/2) between adjacent flux channels.

• Fundamentalkondensor: Mixed-variant bi-
nary connection selector [ cd

ab± ] replacing
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D. Appendix D: Comprehensive Lexicon of Concepts (Begriffsregister)

Christoffel symbols.

• Fundamentalsphäre (D f ): Innermost primor-
dial sphere at cosmogenesis (D(0) f ≈ 0.910m).

• Gitterkern (2κ̄κκ): Non-Hermitian operator gen-
erator of the polymetric metric tensor.

• Gitterselektor (Ck): Metric scaling operator
Ck = κk

p
√

τ()k of the unperturbed lattice.

• Gravitophoton (g±): Predicted spin-1 gravita-
tional vector boson mediating attractive (g+) or
repulsive (g−) force.

• Hermetrieform: One of four invariant metric
condensation classes (a,b,c,d).

• Holomorphismus: Top-down transfinite orga-
nizational constraint lowering entropy in biolog-
ical systems.

• Internzone ( j = 2): Second concentric
hadronic zone governing mesofield vortex rota-
tion (G2 ∼ N3).

• Isomorphiespin (P): Rotation eigenvalue
within the transfinite fiber S2; parameterizes
matter (+P) vs. antimatter (−P).

• Kompressorisostasie: Fundamental conser-
vation law balancing curvature minimization
against spin flux.

• Kondensorfluß: Dynamic cyclic circulation of
metric condensation maintaining stable matter.

• Lichtalterung: Non-Doppler energy loss of
photons traversing intergalactic gravitational po-
tentials.

• Materiefeldquant (Mq): Universal physical
category uniting ponderable particles and im-
ponderable radiation.

• Maximon (mmax): Absolute upper mass ceiling
of physical nature (mmax ≈ 1019 GeV).

• Mesosphäre (Dm): Intermediate primordial
sphere at cosmogenesis (D(0)m ≈ 1.064m).

• Mesozone ( j = 3): Intermediate hadronic zone
mediating strong nuclear coupling (G3 ∼ N2).

• Metrondifferential (ð): Discrete backward dif-
ference operator: ðϕ(n) = ϕ(n)−ϕ(n−1).

• Metronintegral (S): Discrete lattice summa-
tion operator replacing continuous integration.

• Persona: Four-dimensional informational con-
sciousness structure operating within I2∪S2.

• Polymetrie: Coexistence and cross-correlation
of multiple metric tensors in R6.

• Protosphäre (Dp): Outermost primordial
sphere at cosmogenesis (D(0)p ≈ 3.701m).

• Raumkompressor (4ζ̄ζζ ): Discrete rank-4 curva-
ture tensor: 4ζ̄ζζ = K; [̂].

• Raumkondensor (K): Non-linear difference
operator folding connections into discrete cur-
vature.

• Sieboperator (S(µ)): Algebraic projector ex-
tinguishing metric curvature in the µ-th sub-
space.

• Sphärentrinität: The primordial trinity of
monometronic spheres (D(0)p,m, f ) at t = 0.

• Stratonspin (⃗sx): Total intrinsic angular mo-
mentum resulting from the sum of conjunctor
spins.

• Weltmetron (τ): Fundamental invariant area
quantum: τ = 3γh

8c3 ≈ 6.15042×10−70 m2.

• Weltselektor (L̂): Master operator L̂ := K−
λ⃗ × () governing universal equilibrium: L̂; [̂] =
40̄.

• Zentralzone ( j = 1): Innermost cubic configu-
ration core of a hadron (G1 ∼ N4).

—
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Finis Totius Operis
»Matter is condensed geometry.«
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