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Abstract

We present a rigorous mathematical reformulation of the configuration space R6

underlying Heim Theory. In contrast to interpretations that rely on a fixed pseudo-
Riemannian signature (+++−−−), we construct a directionally projected observer-
fiber model R6

∼= Lτ × S2 × S1, grounded in fiber bundle topology, Hopf-type phase
structure, and syntropic modal geometry. The framework eliminates the need for mul-
tiple time-like coordinates and provides a ghost-free, selector-based understanding of
Heim’s internal coordinates x5, x6 through modal fiber alignment and zone projection.
All concepts are developed from first mathematical principles and linked to the original
ontological motivation of Heim’s theory.
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1 Purpose and Scope of the Document

This monograph aims to provide a mathematically complete and conceptually clear formula-
tion of the six-dimensional base space R6 that underpins Burkhard Heim’s physical theory.
Unlike prior interpretations relying on pseudo-Riemannian metrics or heuristic coordinate
roles, we develop a structure grounded in fiber bundle topology, angular projection, and
modal field realization.

The goals of this document are as follows:

1. To formally define the metron lattice Lτ as a quantized base space.

2. To interpret the apparent dimensions x5, x6 not as time-like or hidden spacetime coor-
dinates, but as scalar phase functions χ, ψ defined over a modal projection fiber.

3. To construct a mathematically rigorous fiber bundle Fobs := S2 × S1 → Lτ , where S2

represents observer direction and S1 internal phase time.

4. To redefine the notion of metric signature in terms of an observer-dependent vector
σ⃗(µ)(θ, ϕ) ∈ {−1, 0,+1}6, replacing the legacy global signature (+ + +−−−).

5. To prepare the formal ground for syntrometric field operators, modal sheaves, and
polymetric eigenvalue structures as developed in subsequent works.

This reconstruction allows Heim Theory to be framed as a modern topological and
operator-theoretic theory without internal contradictions, and provides the geometric struc-
ture needed to support syntropic modal dynamics.
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2 Topological Preliminaries

2.1 The Metron Lattice Lτ

We define Lτ as a quantized discrete base space representing the fundamental geometric
substrate of physical reality. It is not a smooth manifold, but a combinatorial or cellular
complex of dimension six, built from quantized surface elements called metrons.

Let τ ∈ Lτ label an elementary 2D face with fixed area:

Area(τ) = τ :=
ℏG
c3
.

Each metron tile lies on one of the
(
6
2

)
= 15 independent 2-planes of a local coordinate

cube, forming a 6D tiling analogous to a hypercubic lattice. The lattice Lτ serves as the
base space over which all modal and fiber structures are defined.

2.2 Observer Angular-Time Fiber

For every site τ ∈ Lτ , we attach a modal observer fiber:

Fobs(τ) := S2 × S1.

Here:

• S2 represents the observer’s angular projection direction — a choice of orientation
within the modal field bundle.

• S1 represents internal modal phase time — a compact direction corresponding to syn-
tropic phase alignment and contraction timing.

This yields a total space:
R6 := Lτ × S2 × S1,

which replaces the classical interpretation of R3,3 or R6 with a fibered structure. Each
field observable is understood to exist only relative to a given fiber projection direction
(θ, ϕ, t) ∈ Fobs.

2.3 Modal Coordinates as Fiber-Valued Functions

We no longer interpret x5 and x6 as dimensions in the base space. Instead, they are scalar-
valued functions over the fiber:

x5 = χ(τ ; θ, ϕ), x6 = ψ(τ ; θ, ϕ).

That is:

χ : Lτ × S2 → R,

ψ : Lτ × S2 → R.

These encode modal activation profiles, determining which syntropic zones Z(µ) ⊂ Lτ are
engaged under a given projection direction.
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2.4 The Total Bundle Structure

The fiber bundle can be summarized as:

π : Ftot := Lτ × (S2 × S1) −→ Lτ .

We assume the bundle to be locally trivial over neighborhoods in Lτ , but potentially
nontrivial globally if selector sheaves Sµ induce transition functions across fiber patches. We
later formalize this using sheaf cohomology in Section 5.

3 Fiber Bundle Structure and Signature Projection

3.1 Observer Bundle as a Principal S1-Bundle

We now treat Fobs → Lτ as a principal fiber bundle, where:

• The base space is Lτ ,

• The fiber is F := S2 × S1,

• The structure group is S1 acting by phase rotation.

Each local trivialization is a homeomorphism:

ϕα : π−1(Uα) → Uα × S2 × S1,

for open Uα ⊂ Lτ , with overlaps on Uα ∩ Uβ admitting transition maps:

gαβ : Uα ∩ Uβ → S1.

This formalizes the role of angular phase continuity across metron zones.

3.2 Local Coordinate System and Section Maps

We define local angular coordinates in S2 × S1 as:

(θ, ϕ, t) ∈ (0, π)× (0, 2π)× (0, 2π),

where t is a syntropic phase angle and (θ, ϕ) specify the projection cone.
Let π : Fobs → Lτ and let:

s : Lτ → Fobs, τ 7→ s(τ) := (θ(τ), ϕ(τ), t(τ))

be a local section specifying the observer projection at each lattice site.
Modal fields φ are then observer-projected through:

Πs(τ)[φ] := φ|Z(µ)
N (θ,ϕ,t)

,

where Z(µ)
N ⊂ Lτ is the syntropic zone defined by the modal selector class µ and angular

phase.
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3.3 Modal Signature Vectors

The traditional signature (+ ++−−−) is replaced by an observer- and selector-dependent
vector:

σ⃗(µ)(θ, ϕ) = (σ1, . . . , σ6) ∈ {−1, 0,+1}6.
Each entry is defined by:

σ
(µ)
j (θ, ϕ) := sign

(
∆

(µ)
j (θ, ϕ)

)
,

where ∆
(µ)
j is the directional Laplace weight for the coordinate xj in submetric g

(µ)
ik , projected

along (θ, ϕ). Values of 0 indicate modal suppression, +1 causal/spatial propagation, and −1
torsional resistance.

This allows a local causal structure to be defined per fiber slice without invoking global
pseudo-Riemannian structure.

4 Modal Operators and Polymetric Eigenstructure

4.1 The Polymetric Operator Ci

Let γ
(µ)
ik be the syntrometrically stratified submetrics over R6, each associated to a Hermetry

class µ ∈ {1, 2, 3}. Define the polymetric field operator Ci as:

Ci :=
3∑

µ=1

(
γ
(µ)
ik (θ, ϕ)DiDk + T

(µ)
ik

)
,

where:

• Di denotes finite-difference or selector-constrained derivative operators on the metron
lattice Lτ ,

• T
(µ)
ik is the syntrometric torsion tensor induced by modal selector gradients.

The operator acts not on the full field space but on observer-sliced domains:

C
(µ)
i : H(θ,ϕ)

τ → C, H(θ,ϕ)
τ ⊂ ℓ2(Z(µ)

N (θ, ϕ)),

where the Hilbert space is supported only on modal zones activated by the observer fiber
direction.

4.2 Eigenvalue Equations and Zone Alignment

Each syntropically admissible field φn ∈ H(θ,ϕ)
τ satisfies the polymetric eigenvalue equation:

Ciφn = λnφn,

with eigenvalues λn ∈ R or C depending on torsion, boundary closure, and selector overlap.
Syntropic zone contraction occurs when:

T
(µ)
ik (τ) → 0, for all face-pairs (i, k) within Z(µ),

ensuring modal field identity and collapsing field propagation to eigen-realized structure.
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4.3 Angular-Projected Operator Spectrum

Let the family of polymetric operators be indexed over the observer fiber:{
C

(µ)
i (θ, ϕ)

}
(θ,ϕ)∈S2

.

Then the total modal spectrum is a fiber bundle:

Spec(Ci) :=
⊔
(θ,ϕ)

Spec(C
(µ)
i (θ, ϕ)) ⊂ CN ,

endowed with a sheaf structure governed by selector compatibility and syntropic coherence.
Field identity is preserved across fiber transitions when angular direction varies slowly:

lim
δθ,δϕ→0

∥φ(θ+δθ,ϕ+δϕ)
n − φ(θ,ϕ)

n ∥ = 0,

subject to continuity of selector logic and torsion cancellation.

5 Modal Sheaves and Selector Overlaps

5.1 5.1 The Modal Identity Sheaf Mµ

Let µ ∈ {1, 2, 3} denote the Hermetry class. For each class µ, we define a sheaf Mµ over the
base space Lτ by:

Mµ(U) :=
{
φ : U → C

∣∣∣φ is a modal eigenfield of C
(µ)
i over U ⊂ Lτ

}
.

These sheaves associate to each open set U ⊂ Lτ the set of observer-dependent modal
eigenfunctions supported on U , with restriction maps:

ρV U : Mµ(U) → Mµ(V ), for V ⊆ U.

5.2 5.2 Selector Field Patches Sµ

Let Sµ : Lτ → {0, 1} be the indicator function that determines whether the modal selector
of class µ is active at a given point. Then the modal zone is:

Z(µ) := supp(Sµ) = {τ ∈ Lτ | Sµ(τ) = 1} .

A selector patch system is a locally finite open cover:

{Uα}α∈I such that
⋃
α

Uα = Z(µ),

with each patch Uα equipped with a local selector logic that aligns with fiber projections
over (θα, ϕα) ∈ S2.
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5.3 5.3 Sheaf Cohomology and Modal Transitions

The failure of modal identity to globally propagate corresponds to the existence of non-trivial
first cohomology in the sheaf Mµ. That is, if:

H1(Lτ ,Mµ) ̸= 0,

then modal fields cannot be globally glued — field identity becomes context-dependent and
local, corresponding to syntropic collapse or zone transition.

The overlaps Uα ∩ Uβ carry gluing data gαβ, which in the fiber bundle formalism are
interpreted as:

gαβ : Uα ∩ Uβ → S1,

encoding selector phase shifts and topological obstruction to modal coherence.

6 Topological Constraints and Physical Interpretation

6.1 6.1 Resolution of Ghost Problems via Modal Projection

In conventional higher-dimensional models (e.g., with multiple time-like coordinates), uni-
tarity violations and ghost modes emerge from the non-positive-definite nature of the kinetic
operator. In contrast, this framework avoids all such inconsistencies because:

• The coordinates x5, x6 do not correspond to independent degrees of freedom in the
metric structure.

• They are phase functions defined over the fiber bundle Fobs = S2 ×S1, not part of the
base manifold Lτ .

• Modal evolution occurs via projected slices determined by observer direction, not
through freely propagating field axes.

Hence, the Laplace weights ∆
(µ)
j and signature vectors σ⃗(µ) ∈ {−1, 0,+1}6 do not give rise

to propagating ghost-like degrees of freedom. They encode field contraction and torsional
alignment — not propagation in pseudo-Riemannian subspaces.

6.2 6.2 Modal Realization as Sheaf Collapse

Field actualization occurs when a modal eigenfunction φn ∈ Mµ(U) becomes syntropically
stable under fiber projection. This corresponds to:

• Local torsion cancellation T
(µ)
ik = 0 in zone Z(µ) ⊂ U ,

• Consistent phase alignment over S1,

• Sheaf cohomology class vanishing: H1(Z(µ),Mµ) = 0.

This gives a purely topological condition for modal field identity and collapse — analogous
to global section realization in cohomological geometry.
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6.3 6.3 Compatibility with Heim’s Ontological Vision

While this framework uses mathematical formalism not present in Heim’s writings, it pre-
serves all central ontological features of Heim Theory:

• Discrete, quantized geometry via Lτ ,

• Modal structure through selector logic and Hermetry classes,

• Field identity as an eigenvalue collapse phenomenon,

• Internal phase-based contraction leading to realized geometry.

Instead of interpreting R6 as a six-dimensional metric manifold with fixed signature
(+++−−−), we construct it as a fiber bundle over the metron lattice, with topological and
operator-theoretic structures that project modal identity through syntropic phase alignment.

7 Examples of Modal Projection and Signature Vec-

tors

7.1 7.1 Gravitational Zone Example

Consider a metron tile τ ∈ Lτ within a Hermetry class µ = 1, corresponding to external
gravitational fields. Suppose the observer projection direction is:

(θ, ϕ) =
(π
2
, 0
)
.

Assume selector logic yields local Laplace weights:

∆
(1)
j (θ, ϕ) =


+1 for j = 1, 2, 3, 4,

0 for j = 5,

−1 for j = 6.

Then the signature vector is:

σ⃗(1)(θ, ϕ) = (+1,+1,+1,+1, 0,−1).

This indicates a gravitational mode propagating in four directions, suppressing modal exci-
tation in x5, and exerting a syntropic resistance in x6 (interpreted as torsional boundary).

7.2 7.2 Electromagnetic Zone Example

In a Hermetry class µ = 2 for electromagnetic fields and projection direction:

(θ, ϕ) =
(π
4
,
π

4

)
,
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assume:

∆
(2)
j (θ, ϕ) =


+1 for j = 1, 2, 4, 5,

0 for j = 3,

−1 for j = 6.

Then the modal signature vector becomes:

σ⃗(2)(θ, ϕ) = (+1,+1, 0,+1,+1,−1).

This reflects modal contraction with active participation of x5, suppressing x3, and torsional
blocking in x6.

7.3 7.3 Interpretation

These examples illustrate how the modal signature vector varies with:

• Hermetry class µ,

• Observer projection direction (θ, ϕ),

• Selector-based zone logic.

This framework allows different physical sectors (gravity, electromagnetism, weak inter-
action) to activate different combinations of coordinates dynamically — replacing the static
(+ + +−−−) model.

Appendix A: Classical Signatures vs Modal Projection

A.1 Classical Pseudo-Riemannian Signature

In conventional differential geometry, a metric tensor g on a smooth manifold M defines an
inner product on the tangent space TpM . The signature of the metric is the ordered triple
(p, q, r), giving the number of positive, negative, and zero eigenvalues of the matrix gij.

For example, in general relativity:

sig(gµν) = (+,−,−,−)

on a 4D Lorentzian manifold.
In some Kaluza-Klein or higher-dimensional unified field theories, an extended signature

such as:
sig(R6) = (+,+,+,−,−,−)

is assigned globally. This leads to:

• Multiple time-like directions,

• Non-positive-definite kinetic terms,

• Possible emergence of ghost states.
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A.2 Modal Signature Vectors in Heim Theory

In our fiber-based reformulation of Heim Theory, we avoid assigning a fixed global signature
to R6. Instead, we define a direction-dependent modal signature vector:

σ⃗(µ)(θ, ϕ) = (σ1, . . . , σ6) ∈ {−1, 0,+1}6,

where each σj reflects the activation of coordinate direction xj under modal selector logic
and observer projection.

This vector is interpreted as follows:

• +1: direction contributes positively to eigenvalue propagation,

• −1: direction introduces syntropic torsion or collapse,

• 0: direction is neutral or selector-suppressed.

A.3 Mathematical Benefits of the Modal View

This modal signature model offers several advantages:

• Signature becomes localized and observer-relative,

• Ghost problems are avoided by eliminating time-like propagation in x5, x6,

• The “metric” becomes emergent from field structure and projection, not imposed glob-
ally.

From this point of view, the signature (+ + + − −−) is a degenerate and misleading
limiting case — it assumes observer alignment in a fixed causal slice and fails to capture the
angular and syntropic structure fundamental to Heim’s modal logic.

A Future Work and Experimental Outlook

This document establishes the geometric and operator-theoretic foundation of the recon-
structed Heim configuration space R6 via modal fiber bundles and observer projections.
Several directions for mathematical and physical development follow naturally.

A.1 8.1 Polymetric Quantization and Spectral Theory

Building on the polymetric operator Ci defined in Section 4, one can construct a quantization
scheme:

Ĉ
(µ)
i → Hilbert module operators, HZ → H(θ,ϕ)

Z ,

with modal spectrum λn corresponding to energy levels, mass states, or interaction eigen-
modes. This prepares the ground for spectral mass formula derivations and a rigorous
syntrometric version of QFT.
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A.2 8.2 Modal Collapse and Observer Dynamics

The modal sheaf structure Mµ naturally supports a model of syntropic collapse:

Collapse ⇔ H1(Z(µ),Mµ) = 0.

This allows a precise characterization of when and where modal fields become real, observer-
relative physical phenomena. The inclusion of angular-phase drift in S1 offers a novel alter-
native to wavefunction collapse without resorting to stochastic decoherence.

A.3 8.3 Syntropic Flow Equations

The structure admits the construction of flow equations for modal alignment:

dχ

dt
= −∇θFχ[φ],

dψ

dt
= −∇ϕFψ[φ],

where Fχ,Fψ are syntropic functionals defined over angular slices and selector fields. These
equations allow field identity to evolve under observer-relative syntropic gradients.

A.4 8.4 Experimental Considerations

Though this formalism is foundational and abstract, its predictions are testable in principle.
Modal eigenvalue structures λn correspond to measurable quantities:

• Particle masses and their ratios,

• Modal interaction strengths,

• Field self-alignment thresholds (e.g., gravitational vs electromagnetic zones),

• Signatures of direction-dependent collapse in extreme energy or curvature environ-
ments.

The discrete nature of Lτ suggests the emergence of spectral discreteness even in classical
settings — potentially visible as fine structure deviations or quantized background effects.

A.5 8.5 Integration into Heim’s Unified Framework

All of the above structures — modal bundles, selector sheaves, polymetric operators —
remain deeply grounded in Heim’s original goals:

• To unify geometry, field theory, and causality via intrinsic quantization,

• To derive particle and interaction properties from mathematical first principles,

• To maintain a physical ontology that explains actuality through modal transition.

Our framework makes this vision precise and prepares it for generalization into quantized
syntrometric field theory.
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