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1. Concrete Geometric Rule for the Speed Limit 

Each Universe Instance is separated by a fixed gap Δ𝑤in the fourth dimension. An Energy-
Line crossing the slices at small tilt angle 𝜃gives displacement 

𝛿𝑥 ≈ Δ𝑤 ⋅ 𝜃 
 

(small-angle approximation). 

The universal speed limit arises from the hard constraint 

𝜃max = 10−12 rad. 
 

Using toy values Δ𝑡 = 10−20s and 𝑐 = 3 × 108m/s: 

𝑐 = (
Δ𝑤

Δ𝑡
) 𝜃max ⇒ Δ𝑤 = 3 m. 

 

One-line summary: 

𝑐 = (
Δ𝑤

Δ𝑡
)𝜃max. 

 



2. Continuum Limit as Gap Size 𝚫𝒘 → 𝟎 

As Δ𝑤 → 0(with Δ𝑡 → 0to keep 𝑐fixed), the discrete stepwise motion becomes continuous: 

𝑣(𝑡) = 𝑐 ⋅
𝜃(𝑡)

𝜃max
≤ 𝑐. 

 

The directional-change constraint becomes a smooth bound on acceleration. Motion 
appears perfectly continuous to any observer, while the discrete substrate remains 
underneath. 

One-line summary: 

lim⁡
Δ𝑤→0

𝑣(𝑡) = 𝑐 ⋅
𝜃(𝑡)

𝜃max
. 

 

3. Angular Occlusion as the Geometric Origin of 4DSQ (Gravity) 

Assume a uniform isotropic background flux of non-coordinated Energy-Lines in the 4D 
realm, each contributing a tiny forward pressure 𝑃0(the global 4DSQ). 

A massive bundle subtends solid angle Ω4𝐷 ≈ Σ4𝐷/𝑟
2. Fractional occlusion: 

𝑓occl =
Σ4𝐷
4𝜋𝑟2

. 

 

Net pressure imbalance produces acceleration 

𝑎 =
𝐺𝑀

𝑟2
, 𝐺𝑀 ∝ 𝑃0 ⋅ Σ4𝐷 . 

 

Planetary example (Earth): 𝑟 = 6.37 × 106m → 𝑎 = 9.81m/s². Atomic example (two 
protons at 1 Å): 𝑎 ≈ 1.0 × 10−28m/s². 

One-line summary: 

𝑎 =
𝐺𝑀

𝑟2
with𝐺𝑀 ∝ 𝑃0 ⋅ Σ4𝐷 . 

 

3b. Strong-Field Occlusion (Event Horizon) 



When 𝑓occl → 1at 𝑟 = 𝑟𝑆 = 2𝐺𝑀/𝑐2, the occlusion bias saturates 𝜃max. Every allowable tilt 
now points inward or straight across. 

External test bundles can fall in but cannot climb out. The massive bundle itself continues 
instantiating future UIs normally via internal CDI. No singularity, no unraveling — only a 
clean one-way geometric boundary. 

One-line summary: At 𝑟 ≤ 𝑟𝑆the occlusion bias saturates 𝜃max→ net radial motion trapped 
inward, forward w-progress continues via CDI. 

3c. Why Energy-Lines Do Not Skip Out at the Horizon 

The forward w-progress (crossing Δ𝑤) is decoupled from transverse tilt. The EL always 
pierces the next UI slice; occlusion only changes where the Energy-Point lands inside that 
slice. At the horizon every possible landing coordinate is deeper inside 𝑟𝑆. Nothing slips into 
pure 4D. 

One-line summary: The EL always crosses the next gap; the horizon only locks the radial 
landing coordinate inward. 

4. Inertia from 4DSQ 

Attempted tilt change creates a 4DSQ pressure gradient that resists acceleration: 

𝑚inert ∝ 𝑃0 ⋅ Σ4𝐷 . 
 

This is identical to the gravitational mass factor, so equivalence principle is automatic. 

Planetary example (Earth-Sun orbit): Inertial resistance exactly balances occlusion 
gravity → stable orbit at 𝑣 = 29.8km/s, 𝑎 = 0.00593m/s². 

One-line summary: 

𝑚inert ∝ 𝑃0 ⋅ Σ4𝐷(inertia = 4DSQ resisting tilt change). 
 

5. Entanglement as Persistent 4D w-Axis Coordination 

Two entangled particles appear far apart in 3D but remain in the same EL package along 
the w-axis. Measurement resolves tilt for one EL → constrains the coordinated evolution of 
the shared bundle in the next instantiation without altering local mapping for the next UI. 
Correlation is enforced at the substrate level before the next slice forms. 

One-line summary: Entanglement = persistent 4D w-axis coordination within a single EL 
package, even after large 3D transverse separation. 



5d. Entanglement and Bell Inequalities 

Bell inequalities prove that no local, realistic hidden-variable theory can reproduce 
observed quantum correlations. The most commonly used form is the Clauser–Horne–
Shimony–Holt (CHSH) inequality: 

∣ 𝑆 ∣=∣ 𝐸(𝑎, 𝑏) − 𝐸(𝑎, 𝑏′) + 𝐸(𝑎′, 𝑏) + 𝐸(𝑎′, 𝑏′) ∣≤ 2. 
 

Quantum mechanics predicts ∣ 𝑆 ∣= 2√2. 

In ELT the violation emerges naturally. Two entangled particles remain in the same tightly 
coordinated EL package along the w-axis. A measurement resolves tilt for one EL → 
constrains the coordinated evolution of the shared bundle in the next instantiation without 
altering local mapping. The partner appears in the perfectly anti-correlated state in the next 
UI. 

From the 3D viewpoint this looks instantaneous and non-local. From the 4D substrate it is 
strictly local coordination inside one EL package. No signal travels faster than 𝑐; the future 
remains open. 

One-line summary: Entanglement = persistent 4D w-axis coordination within a single EL 
package; Bell violations are the 3D projection of that 4D locality. 

5e. CHSH Derivation in ELT 

For the singlet state the shared 4D package enforces 𝐸(𝑎, 𝑏) = −cos⁡(𝑎 − 𝑏). Using the 
optimal angles 𝑎 = 0, 𝑎′ = 𝜋/2, 𝑏 = 𝜋/4, 𝑏′ = −𝜋/4: 

𝑆 = −2√2 ⇒∣ 𝑆 ∣= 2√2. 
 

ELT reproduces the exact quantum-mechanical maximum. 

5f. String-Braid Construction in ELT 

Each Energy-Point (EP) is a true zero-dimensional entity. Within any single Universe 
Instance, a large number of these zero-dimensional EPs from different ordinary Energy-
Lines align so closely along a one-dimensional path that they appear, from the 3D 
viewpoint, as a continuous line. Several such one-dimensional lines, each formed by its 
own chain of EPs, are positioned so that they wrap or braid around one another in the same 
3D UI. This braided pattern of 1D lines is what presents itself as an effective “string” in 3D 
space. 



The collection of underlying Energy-Lines that generate this braid constitutes a string 
bundle. When the bundle advances to the next Universe Instance, each individual Energy-
Line undergoes its usual small directional change 𝜃, governed by CDI4 rules. Because the 
braid is formed by multiple coordinated lines, the collective pattern of these small 𝜃shifts 
appears, to a 3D observer, as multiple simultaneous vibration modes on what looks like a 
single effective string. 

Different densities and coordination strengths within the bundle produce different effective 
vibration patterns — exactly the distinction needed for up-type versus down-type quarks or 
other particle properties — while still obeying all existing ELT geometry and without 
introducing extra dimensions. 

All energy in ELT is already present in the zero-dimensional EPs themselves. The braided 
strings and their apparent vibrations are therefore not “spooky” or assumed zero-point 
energy; they are emergent from the explicit energy in the EPs organized by CDI4 
coordination and small 𝜃changes between successive UIs. 

ELT therefore requires only one extra dimension (the w-axis). It can serve as a natural 4D 
substrate for string theory: the effective “strings” of string theory emerge as braided 
patterns of ordinary ELs in each 3D UI, while the deeper 4D geometry supplies the energy 
and the rules (CDI4, 4DSQ) that drive the apparent vibrations. 

One-line summary: ELT braided strings = multiple ordinary ELs whose EPs align in 3D to 
form wrapped 1D lines; collective small 𝜃changes produce the apparent multi-mode 
vibrations of string theory, with all energy already accounted for in the 4D EPs. 

Formal Mathematical Appendix 

A.1 Energy-Points and Energy-Lines Each Energy-Point (EP) is a zero-dimensional 
location in a Universe Instance (UI). An Energy-Line (EL) is the one-dimensional sequence 
of EPs advancing along the w-axis. The position of the 𝑛-th EP of EL 𝑖is 

𝑥𝑖(𝑛) = 𝑥𝑖(𝑛 − 1) + Δ𝑤 ⋅ 𝜃𝑖(𝑛), ∣ 𝜃𝑖(𝑛) ∣≤ 𝜃max. 
 

A.2 Braid Construction In any UI slice, groups of ordinary EPs from different ELs align to 
form continuous 1D lines in 3D space. Several such lines (4–6 typical for quark bundles) are 
positioned to braid around one another. 

• Spacing between neighboring EPs along one micro-string: 10−100m 

• Spacing between centers of adjacent braided micro-strings: 10−50m 



This braid appears as an effective 1D string in 3D while remaining a collection of ordinary 
zero-dimensional EPs and ordinary 1D ELs. 

A.3 Directional Evolution and Apparent Vibration Between UIs each EL updates its 
direction via CDI4: 

𝜃𝑖(𝑛 + 1) = 𝜃𝑖(𝑛) + Δ𝜃CDI4 + Δ𝜃4DSQ. 
 

The collective small 𝜃changes across the braided lines produce the apparent multi-mode 
vibrations observed in 3D. Different densities and coordination strengths generate the U-
type vs. D-type distinction. 

A.4 Hierarchical Overlapping Bundles Each EL participates simultaneously in multiple 
nested bundles (quark → nucleon → atom → molecule). Tighter CDI4 equilibria dominate at 
lower levels; weaker net equilibria and shared 4DSQ cross-talk hold higher levels together. 
All energy resides explicitly in the zero-dimensional EPs; no additional zero-point energy is 
required. 

A.5 Density Scaling (built-up estimates) 

Generic EL → Quark scenario Proton volume ≈ 2.48 × 10−45m³. Quark effective volume ≈ 
8.27 × 10−46m³. Using average EP spacing 10−100m → 

𝑁quark ≈ 8.27 × 10254 ELs per quark bundle. 
 

Electron bundles are pro-rated to approximately 8.27 × 10251ELs (least dense). 

ELT compatibility with sub-quark theories ELT is deliberately formulated to be 
compatible with multiple possible sub-quark mechanisms. The theory goes directly from 
Energy-Lines to Quarks at the observable level because the exact microscopic 
implementation between ELs and quarks is not required for the higher-level predictions. 
Any viable sub-quark theory can be accommodated as long as it respects the zero-
dimensional nature of EPs and the 4D w-axis advancement rules. 

Illustrative EL → String → Quark example (braid construction) One possible mechanism 
at the sub-quark level is the string-braid picture. In this view, groups of ordinary EPs from 
different ELs align in each UI to form continuous 1D lines. Several such lines (typically 4–6) 
are braided together with: 

• EP spacing along each micro-string: 10−100m 

• Spacing between braided micro-strings: 10−50m 



The resulting braid appears as an effective string in 3D, while remaining a collection of 
ordinary zero-dimensional EPs and ordinary ELs. Different densities and coordination 
strengths within the braid produce the U-type vs. D-type distinction and the apparent multi-
mode vibrations. 

Toy Model Simulation: Two Hydrogen Atoms 

Parameters 

• EP spacing along each micro-string: 10−100m 

• Spacing between braided micro-strings: 10−50m 

• 4–6 micro-strings per quark bundle 

• Each hydrogen atom = 1 proton (2U + 1D) + 1 electron 

Results after 80 UIs (scaled for visibility) 

• Both hydrogen atoms remain internally coherent (spread ≈ 0.05). 

• Atoms stay clearly separate (~10 units apart). 

• Braid pattern stable: 4–6 micro-strings per proton, each formed by ~10^{85} zero-
dimensional EPs spaced at 10−100m. 

• Forward w-progress guaranteed for every EL. 

• All previous ELT rules (speed limit, occlusion gravity, inertia, entanglement) continue 
to hold unchanged. 

Toy Model Simulation: Two Deuterium Atoms 

Parameters 

• EP spacing along each micro-string: 10−100m 

• Spacing between braided micro-strings: 10−50m 

• 4–6 micro-strings per quark bundle 

• Each deuterium atom = 1 proton (2U + 1D) + 1 neutron (1U + 2D) + 1 electron 

Results after 80 UIs (scaled for visibility) 

• Both deuterium atoms remain internally coherent (spread ≈ 0.05). 

• Atoms stay clearly separate (~10 units apart). 



• Braid pattern stable: 4–6 micro-strings per nucleon, each formed by ~10^{85} zero-
dimensional EPs spaced at 10−100m. 

• Forward w-progress guaranteed for every EL. 

• All previous ELT rules (speed limit, occlusion gravity, inertia, entanglement) continue 
to hold unchanged. 

 

 
Entanglement Clarification (V0202 Update): All nonlocal correlations arise from shared 
constraint topology within overlapping Energy-Line bundles. These relationships influence 
directional evolution (CDI) but do not modify instantiation mapping, spatial reach, or 
displacement limits. All Energy-Point instantiations remain locally bounded by allowable 
directional change. 


