
Title: "The Fractal Tapestry of Time: A Quantum Gravity Approach to Temporal Reality" 

 

Author: Athon Zeno, Aeon Zeno 

Abstract: This paper presents a novel conceptualization of time as a fractal, looping structure, 

with significant implications for quantum gravity and string theory. We propose a model that 

bridges quantum mechanics and general relativity, offering new insights into long-standing 

problems in physics. The model incorporates the Planck scale, addresses spacetime geometry, 

explores quantum gravity phenomenology, and connects to string theory dualities. We also 

discuss implications for the early universe, quantum entanglement, and provide testable 

predictions. 

Introduction: Our understanding of time has long been challenged by the apparent 

incompatibility between quantum mechanics and general relativity. This paper proposes a radical 

reconceptualization of time as a fractal, looping structure, aiming to bridge this gap and provide 

new insights into the nature of reality at both quantum and cosmic scales. 

(1) Theoretical Framework:  

 

1.1 Fractal Time Model: We propose a fractal time function T(s): T(s) = T₀ + A * sin(ωs) + 

Σ[B_n * sin(nωs/L_n)] 

Where T₀ is the base time component, A is the amplitude of the primary time loop, ω is the 

angular frequency, B_n and L_n are amplitude and scale factors for higher-order loops, and n 

represents the order of fractal iteration. 

1.2 Incorporating the Planck Scale: We introduce the Planck time (t_P) as the smallest scale of 

our fractal time model. The smallest temporal loops correspond to fundamental quantum 

fluctuations of spacetime predicted by quantum gravity theories. This aligns with the Heisenberg 

uncertainty principle, where temporal uncertainty at the Planck scale is given by: ΔE * Δt ≈ ℏ 

(2) Implications for Quantum Gravity and String Theory:  

2.1 Spacetime Geometry: The fractal nature of time suggests a fractal dimension in spacetime. 

We propose that the fractal time dimension interacts with the extra spatial dimensions in string 

theory, potentially resolving inconsistencies between quantum mechanics and general relativity. 

We explore connections to causal dynamical triangulation (CDT), suggesting that our fractal 

time model could provide a continuous analog to CDT's discrete evolving fractal structure. 

2.2 Quantum Gravity Phenomenology: Black Hole Evaporation: Our model suggests that 

information is preserved across different scales of the fractal time structure during black hole 

evaporation, potentially resolving the information paradox. 

Holographic Principle: We propose that information about the universe is encoded on temporal 

boundaries of the fractal structure, offering a new perspective on the holographic principle. 



Wormholes: Time loops in our model provide a natural framework for understanding the 

temporal aspects of wormholes. 

2.3 String Theory Dualities: We explore potential connections between our fractal time model 

and the AdS/CFT correspondence. The multi-scale nature of fractal time could provide a new 

framework for understanding the relationship between different string theory formulations. 

2.4 Early Universe Implications: Our model suggests that the Big Bang singularity could be 

reinterpreted as a transition point between different scales of the fractal time structure. This 

perspective might eliminate the need for inflation theory by explaining the uniformity of the 

early universe through temporal self-similarity. 

(3) Quantum Entanglement in Fractal Time: We propose that quantum entanglement can be 

understood as correlations across different scales of the fractal time structure. This perspective 

offers a new interpretation of "spooky action at a distance," suggesting that entangled particles 

are connected through temporal loops rather than spatial proximity. 

(4) Testable Predictions: Our model predicts: 

• Deviations from standard time evolution in high-energy particle collisions, potentially 

observable at future collider experiments. 

• Repeating patterns in the cosmic microwave background radiation, reflecting larger-scale 

temporal loops. 

• Quantum gravity effects becoming observable at energies lower than the Planck scale due 

to the fractal nature of time. 

Conclusion: The fractal time model presents a paradigm-shifting view of temporal reality with 

profound implications for quantum gravity and string theory. While highly speculative, it offers a 

unifying framework that could resolve long-standing physics problems and opens new avenues 

for theoretical and experimental exploration. 

 

Note: A vision for the model is time as one cycle is a circle, with each following cycle connected 

at one end to the next forming a spring. The spring is a cylinder that begins to bend into its own 

circle, and as that circle completes each new cycle adds to the spring.  

 


