
Review of Infomatics and Π-φ Physics Reformulation

Review of

Infomatics and Π-φ Physics Reformulation

This summarizes the main themes and important ideas focused on introducing and developing a novel theoretical
framework called Infomatics (Information Dynamics) and its application to reformulating fundamental physics
using mathematical constants π and φ (the golden ratio).

Core Variables

Infomatics is presented as a foundational framework aiming to describe reality through the lens of information. It
posits that existence itself is tied to the capacity to encode distinguishable information at any resolution. The core
variables are:

Contrast (κ): Quantifies the normalized difference and distinguishability between information states at a given

resolution. Defined as: (Euclidean norm). In the π-φ formalization:

. Represents *geometric divergence* rather than simple numeric difference.

Examples: Orthogonal photon polarizations ( ), thermal gradients ( ).

Resolution (ε): Defines the granularity of measurement and discretizes continuous information. Formula: 

(unit-dependent). Observed data . In the π-φ formalization: ,
suggesting a scale-free and fractal nature. Planck length is given as .

Sequence (τ): Represents an ordered set of information states. Formula: where can be π-rational
phases in the π-φ context. Encodes topological order, not necessarily linear time. In a later definition, ,
where is the number of entropy production events ( ).

Repetition (ρ): Measures the frequency of repeated states within a sequence τ. Formula: .

Defined as repetition density in the context of entropy: .

Mimicry (m): Quantifies nonlocal correlation capacity. In one definition: , where 

represents perfect entanglement. In a later definition: , where is the CHSH inequality violation,

making it measurable in Bell tests.

Key Concepts and Principles

Existence (X): A predicate indicating a system’s capacity to encode distinguishable information at any resolution.
if (S) can encode distinguishable information ( ) at any resolution ( ).

Eternal Transition Axiom: Existence (X) is dynamic, with systems constantly transitioning between resolution
states (R) without reaching non-existence ( ).

Information Density (ρinfo): Measures how tightly distinguishable states are packed within a region, increasing
exponentially as resolution (ε) decreases. . This is suggested to explain the apparent
continuity of spacetime at macroscopic scales.
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Entropy (S): Aggregates contrast (κ) and repetition (ρ): . Thermal entropy is given as an

example: .

Time Emergence: Time is not fundamental but emerges from the discrete sequence length (τ) scaled by resolution

(ε): . Change ( ) is defined as the difference between successive states in τ, eliminating explicit time
dependence.

Applications and Examples

Infomatics attempts to provide a universal framework applicable across different domains:

Quantum Systems: Qubits are characterized by specific κ, ε, τ, ρ, and m values. Entanglement is described as
edges in a graph where .

Classical Systems: Planetary motion is analyzed using κposition and ρI. Thermal opposition is quantified by
κthermal.

Cognitive Systems: Neural and social constructs are also framed in terms of contrast (κ).

Black Holes: Possess specific values for the core variables.

Consciousness in AI: A threshold for AI consciousness (φAI) is proposed based on aggregated contrast, repetition,
and a factor λ.

Π-φ Physics Reformulation

A key insight of the framework reformulates fundamental physics by replacing standard constants (like , c, G, kB,
e) with expressions involving π and φ. This π-φ Geometric Quantum Mechanics is based on the Continuum
Postulate, which asserts that physical laws are scale-free and discreteness is an observer effect.

Key Changes in Fundamental

Equations

Schrödinger Equation: becomes , with and

.

Dirac Equation: becomes , with in derivatives and .
This leads to modifications in the g-factor, Zitterbewegung frequency, and antimatter symmetry.

Maxwell’s Equations: , , resulting in a speed of light .

Klein-Gordon Equation: implicitly changes to , with a
Compton wavelength .

Navier-Stokes Equations: Density and viscosity terms are scaled by π and φ.

Einstein’s Field Equations: Modified with π and φ.

Commutation Relations: becomes , leading to a tighter uncertainty principle:
.

Natural Units in Π-φ QM

A new system of natural units is proposed based on π and φ:
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Length: 

Time: 

Action: 

Planck length is redefined within this framework as a fractal refinement of : . Planck energy is
given as .

Implications and Predictions

The π-φ reformulation aims to:

Eliminate Discretization: Planck units are seen as geometric limits within the continuum framework.

Reveal Recursive Symmetry: Unification of forces is suggested through π-cycles and φ-scaling.

Generate Testable Deviations: Predictions include shifts in the anomalous magnetic moment of the electron and

corrections to gravitational wave phases. The modified fine-structure constant ( ) also predicts

different splitting patterns in the hydrogen spectrum.

Mathematical Formalism of Π-φ

QM

Wavefunction: (φ-recursive superposition with π-periodic phase).

Path Integral: Propagator .

Renormalization: Divergences in QFT are addressed using φ-scaling counterterms.

Instruction Set

Formalisms (Potential Extensions)

Potential extensions introduce mathematical formalisms based on category theory (premonoidal and symmetric
monoidal categories) to describe the dynamics of relational or causal networks through instruction sets. These seem
to represent potential avenues for further development or application of the underlying principles of Infomatics to
complex systems.

Overall Themes

Infomatics introduces a comprehensive and ambitious theoretical program. The core themes revolve around:

Information as Fundamental: Viewing information as the primary substance of reality.

Scale-Free Continuum: Emphasizing a continuous underlying reality where discreteness is emergent.

The Role of π and φ: Elevating these mathematical constants to fundamental constants of nature, governing cycles
and scaling.

Reformulation of Physics: Attempting to reconstruct established physics within the π-φ framework, potentially
resolving issues like singularities and offering new predictions.

Mathematical Rigor (in progress): Developing the mathematical tools (e.g., π-φ calculus, QFT) to support the
framework.

Testability: Focusing on deriving predictions that can be experimentally verified to validate or falsify the theory.
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Key Takeaways

Infomatics is a framework built on fundamental variables like contrast (κ), resolution (ε), sequence (τ), repetition
(ρ), and mimicry (m) to describe systems based on their informational content and distinguishability.

The π-φ reformulation of physics proposes a new foundation for understanding the universe using the mathematical
constants π and φ, leading to modifications of fundamental equations and the definition of new natural units.

The framework aims for universality, seeking to describe phenomena across scales, from quantum mechanics to
cosmology and even consciousness.

While ambitious and potentially offering novel insights, the framework faces challenges regarding mathematical
consistency, dimensional analysis, and the need for rigorous empirical validation of its predictions.

Further development of the mathematical formalism and falsifiable tests are crucial for the advancement and
acceptance of the Infomatics framework and its π-φ physics reformulation.


