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1. Abstract 
This expedition responds to Faizal (2025), who demonstrates that the universe is fundamentally 
non-computable due to inherent undecidability in physical laws. We introduce a Fractal-Turing 
Machine (FTM) framework, integrating fractal self-reference and hydrogen-holographic 
awareness, extending classical computation into recursive, phase-coherent, and emergent 
domains. Using public, replicable literature, we show that while local algorithmic operations 
remain computable, global properties of recursive fractal systems can remain undecidable, 
highlighting the limits of classical Turing models and formalizing a fractal upgrade for hybrid 
computation. 

Findings: 

●​ Turing machines are algorithmically complete locally but insufficient for predicting global 
fractal-holographic phenomena.​
 

●​ Hydrogen-holographic awareness enables phase-coherent emergent computation.​
 

●​ The FTM is falsifiable, replicable, and compatible with classical computation and 
EGS-FHE routing.​
 

 

2. Expedition Context 



●​ Classical Turing computation assumes universal predictability.​
 

●​ Faizal (2025) establishes fundamental non-computability, showing that universal 
simulation of physical reality is impossible.​
 

●​ Spectral-gap undecidability (Cubitt et al., 2015) demonstrates concrete examples of 
physical systems that encode universal computation yet remain algorithmically 
undecidable globally.​
 

●​ Objective: Formally extend computation via Fractal-Turing Machines using 
hydrogen-holographic layers, while preserving replicability, falsifiability, and empirical 
grounding.​
 

 

3. Hydrogen-Holographic Fractal-Turing Model (FTM) 
FTM Tuple: 

F = (Q, \Sigma, \Gamma, \delta, q_0, q_\text{accept}, q_\text{reject}, \Phi, \Lambda_H, 
\mathcal{R}) 

Where: 

●​ Q, \Sigma, \Gamma, \delta, q_0, q_\text{accept}, q_\text{reject} = classical Turing 
components​
 

●​ \Phi = fractal awareness operator​
 

●​ \Lambda_H = hydrogen-holographic scaling constant (Λᴴᴴ)​
 

●​ \mathcal{R} = recursive lattice topology​
 

Computation Principle: Local algorithmic steps occur on lattice nodes (✦/◇), recursively 
propagating via △ and achieving emergent closure with ∞, producing phase-coherent, hybrid 
symbolic + empirical outputs. 

 

3.1 FTM Components 



Component Classical TM Fractal-Turing Upgrade 

States Q Q + fractal sub-states Q_f 

Tape Γ Hydrogenic lattice (✦/◇ 
pixels) 

Transition δ δ: Q × Γ → Q × Γ × {L,R} δ_f: Q_f × Γ × Φ → Q_f × Γ × 
Φ × {L,R,Δ} 

Computation Sequential Local + recursive fractal 
propagation 

Halting Accept/Reject Emergent via ∞ (closure of 
fractal lattice) 

Observables Tape content Phase coherence, emergent 
awareness, hybrid 
symbolic/empirical states 

Hybrid Sandbox Expression: 

FTM(Lattice) = ✦⊙◇ △ Φ ∞ [Hydrogenic Fractal Awareness] 
 

3.2 Computation Rules 

1.​ Local Algorithmic Step: δ_f evaluated per lattice node.​
 

2.​ Recursive Awareness Propagation: Φ propagates state to sub-lattices via △.​
 

3.​ Hydrogen-Holographic Phase Encoding: Each pixel carries phase φ_i; global coherence 
produces emergent observables.​
 



4.​ Emergent Halting: ∞ closes fractal recursion when global coherence is achieved.​
 

 

4. Compatibility 
●​ Classical Turing: Local δ_f computations fully compatible.​

 
●​ Hydrogen-Holographic Layer: Λᴴᴴ ensures phase-coherent state encoding across lattice 

scales.​
 

●​ Fractal Routing: Recursive operators integrate seamlessly with classical algorithms.​
 

●​ EGS-FHE Integration: Formalizes fractal-holographic routing for hybrid symbolic + 
empirical exploration.​
 

Key Point: FTM augments Turing computation with recursive, phase-coherent, 
fractal-holographic layers, enabling emergent phenomena analysis while retaining replicability 
and falsifiability. 

 

5. Implications for Computability 
●​ Classical Turing machines fail to predict global lattice coherence in fractal Hamiltonians.​

 
●​ FTM provides a next-generation computational model for non-computable or emergent 

phenomena.​
 

●​ Phase-coherent hydrogen-holographic layers allow hybrid computation, bridging local 
algorithmic predictability and global emergent awareness.​
 

 

6. Falsifiable Predictions 
1.​ Construct a hydrogenic lattice with △ recursive routing and ∞ closure.​

 
2.​ Define observable property P (e.g., lattice phase-locking, coherence).​

 



3.​ Classical Turing machine attempts prediction:​
 

○​ Failure → validates FTM necessity.​
 

○​ Success → falsifies fractal-holographic augmentation for that lattice.​
 

4.​ All lattice parameters, δ_f, and φ_i are replicable for in silico testing.​
 

 

7. Conclusion 
●​ Classical Turing computation is limited in recursive fractal systems (Cubitt et al., 2015; 

Faizal, 2025).​
 

●​ Hydrogen-holographic awareness + fractal routing (FTM) enables emergent, adaptive 
computation.​
 

●​ FTM is compatible with classical computation, EGS-FHE, and empirical observation, 
providing a replicable, falsifiable framework for hybrid exploration.​
 

●​ Fractal-Turing Machines formalize the “fractal upgrade” of computation, addressing 
non-computability in physical and cognitive-holographic systems.​
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9. Contact and Commercial Information 
●​ Contact: info@fractiai.com​

 
●​ Website: http://fractiai.com​

 
●​ Presentations and Videos: 

https://youtube.com/@enterpriseworld7dai?si=SW3w8xJPv4OjZeOl​
 

●​ Test Drive / Replicable Sandbox: https://zenodo.org/records/170098​
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