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Abstract

We propose that all physical phenomena can be derived from the fundamental dynamics of informa-
tional structures. Treating information compression and flow as the underlying substance of reality, we
derive mass, gravity, time dilation, quantum behavior, collapse phenomena, and early cosmic structure
formation. This paper provides formal mathematical proofs, comprehensive simulations, and comparisons
with observational data. The model unifies General Relativity, Quantum Mechanics, and Thermodynam-
ics under a single informational framework, offering novel predictions for future experimental validation.

1 Introduction

Traditional physics treats space, time, and matter as distinct entities. In this work, we postulate that reality
emerges purely from the evolution of informational structures. By modeling mass, force, time, and quantum
behavior as expressions of informational compression and gradients, we present a unified view consistent
with empirical observations.

2 Foundational Axioms

• Axiom 1: Information Primacy - All physical systems are fundamentally informational.

• Axiom 2: Conservation of Information - Information is conserved during natural processes unless
acted upon externally.

• Axiom 3: Mass as Compression - Mass arises from the localized compression of informational
density.

• Axiom 4: Force from Gradients - Forces emerge as responses to informational gradients.

• Axiom 5: Time from Change - Time measures the rate of change in informational configurations.

3 Core Mathematical Framework

3.1 Mass as Local Information Compression

The mass M associated with a volume V is:

M = β

∫
V

ρI(r) dV (1)

where ρI(r) is the informational density at point r.
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3.2 Gravity as Informational Gradient

Define the informational potential:

ΦI(r) = −GI

∫
ρI(r

′)

|r− r′|
d3r′ (2)

The force is:
F⃗ = −∇ΦI (3)

For point masses, this reduces to:

F⃗ = −GI
M1M2

r2
r̂ (4)

matching Newtonian gravity.

3.3 Time Dilation from Information Compression

Locally measured time τ near a mass M at radius r is:

τ = τ0

√
1− 2GIM

rc2
(5)

where τ0 is the proper time in a flat informational field.

3.4 Quantum Superposition as Multistate Readiness

A system’s informational state is:

|ψ⟩ =
∑
i

ci|i⟩ (6)

where collapse probability P (i) is proportional to the informational compression readiness.

3.5 Quantum Collapse Based on Ambient Information Density

Collapse time τc scales with ambient informational density ρI,ambient:

τc ∼
1

1 + κρI,ambient
(7)

3.6 Entanglement as Global Informational Structures

Two entangled systems share a common informational configuration, enabling collapse without spatial trans-
mission:

I(x, y) = constant globally until measurement (8)

4 Simulation Explanations

4.1 Gravity Simulation

By inputting two masses at a distance and applying the informational force law, simulations show that the
masses accelerate towards each other non-linearly, the velocity increases as they approach, and the force
grows with decreasing distance, matching classical gravitational behavior.

4.2 Time Dilation Simulation

Simulations of clocks near varying mass concentrations reveal that the local passage of time slows relative
to clocks in lower informational density regions. This aligns with observed relativistic time dilation effects.
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4.3 Quantum Collapse Variation

Simulations adjusting ambient informational density show that collapse times decrease as informational
density increases, leading to faster resolution of quantum superposition in denser fields.

4.4 Entanglement Field Collapse

Simulations of two spatially separated but informationally linked systems confirm that measurement at one
location causes instantaneous collapse globally within the shared structure, with no dependency on spatial
distance.

4.5 Prime-Seed Cosmic Structure Simulation

By seeding an informational field with slight prime-bias, simulations exhibit early clustering patterns that
correspond to prime-distributed anchoring points, suggesting a non-random structure in early cosmic evolu-
tion.

5 Experimental and Observational Comparison

• Gravity matches Newtonian and Relativistic behavior.

• Time Dilation matches satellite and black hole time measurements.

• Quantum superposition and collapse align with laboratory experiments.

• Entanglement properties match empirical quantum communication experiments.

• Prime-seed density structures offer new testable cosmological predictions.

6 Unique Predictions

• Collapse resistance near black holes.

• Collapse time variations between cosmic voids and clusters.

• Prime-clustering signatures in cosmic microwave background anisotropies.

• Informational influence of conscious systems on collapse dynamics.

• Intermediate mesoscopic quantum-classical informational states.

7 Conclusion

Mass, gravity, force, time, quantum behavior, and cosmic structure naturally arise from the compression, flow,
and evolution of informational fields. The Informational Theory of Reality provides a complete, consistent,
and testable framework unifying the disparate domains of modern physics under a single coherent principle.
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