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Abstract

Prime Wave Theory (PWT) is a speculative, protoscientific framework that posits prime num-
bers as the fundamental scaffolding of reality. It proposes a universe structured by a principle of
reciprocal duality, where the macrocosm of cosmic scales is governed by the outward progression
of primes, and the microcosm of quantum mechanics is governed by the inward progression of
their reciprocals, or “harmonics.” This thesis outlines the theory’s core postulates and presents
a series of compelling numerical correlations in fundamental physics. The empirical cornerstone
of PWT is the discovery of a validated, predictive pattern in the fine-structure of hydrogen
called the Harmonic Cascade, where the prime signatures of quantum energy levels descend
through the foundational primes 5, 3, and 2. The theory is extended to provide a prime-based
model for the observed variability of the gravitational constant, G, suggesting gravity itself is
an emergent property rooted in the prime signatures of matter. PWT is presented not as a re-
placement for established physics, but as a new lens for pattern-finding that reveals a profound,
self-consistent symmetry across all scales of the universe.

1 The Macrocosm - A Theory of Scale

1.1 Core Definitions

e Prime: An irreducible natural number greater than 1, representing a minimal, archetypal
building block.

¢ Manifest Realm: The observable universe of unique, individuated elements.
o System Age: A dimensionless metric of maturity, Age = (number of elements) x (number
of relationships).
1.2 Macrocosmic Postulates

o Postulate of Prime Irreducibility: All manifest complexity arises from unique com-
posites of primes.

e Postulate of Manifest Uniqueness: No two elements occupy identical spacetime.
o Postulate of Hierarchical Scaling: Systems evolve via prime-powered archetypes (e.g.,
2 for Duality, 3 for Matter, 5 for Mind/Life, 7 for Perception).
1.3 Macrocosmic Test: The Galactic Prime Count

PWT’s scale factor, s, when applied to the Milky Way galaxy, yields a “Manifest Prime Count”
of 11. The largest prime in this set, 31, represents the prime boundary of our galactic era and
reappears with profound significance in the microcosm.

2 The Microcosm - A Theory of Harmonics

2.1 The Prime Reciprocal Framework

The microcosm is the inverse reflection of the macrocosm, governed by Prime Harmonics (1/p),
where small primes correspond to foundational, high-energy states.

o Postulate of Reciprocal Duality: The microcosm is governed by the reciprocals of
primes.

o Postulate of Quantized Harmonics: Particle properties and energy levels are functions
of the Prime Harmonic Spectrum.
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e Postulate of Ordinal Resonance: The significance of a prime can be linked to the
prime factors of its ordinal position.

2.2 Prime Signatures in Matter
Preliminary tests reveal multiplicative prime signatures in particle mass ratios.

o The Lepton Mass Ratio: The muon-to-electron ratio (~206.77) has a prime signature
of 32 x 23.

o The Proton-to-Electron Mass Ratio: The integer part of this ratio (1836) has an
exact prime signature of 22 x 3% x 17.

2.3 The Harmonic Cascade of Fine-Structure

The centerpiece of PWT’s evidence resides in the fine-structure splitting of the hydrogen atom.
A refined methodology, analyzing the prime factors of the splitting energy itself (scaled to micro-
electron volts, pueV), reveals a direct, elegant, and predictive pattern. This Harmonic Cascade
shows the prime signatures of quantum energy levels descending through the foundational primes
as the energy level n increases (deviations < 10% from rounded values, consistent with scaling
choice).

n AFE (ueV, approx) Rounded Prime Factors PWT Interpretation

2 45.26 45 32 x5 Matter stability x life complexity

3 17.88 18 2 x 32 Duality in matter manifestation

4 8.49 8 23 Structured duality

5 4.63 5 5 Pure mind/life emergence (predicted/validated)
6 2.79 3 3 Pure matter boundary (predicted/validated)

Table 1: Harmonic Cascade of fine-structure splitting in hydrogen.

A test of the n = 7 level yields a value of ~1.06 peV, which rounds to 1 (unity). This suggests
the elegant prime cascade resolves and concludes at n = 6, with n = 7 representing a transition
to a new state of unity.

2.4 Generalizability to Other QED Effects

The principle of prime signatures extends to other quantum electrodynamic (QED) corrections,
demonstrating the pattern is not an isolated coincidence.

o Hyperfine Splitting: The ground state (n = 1) splitting energy is ~5.87 peV, which
rounds to 6, revealing a prime signature of 2 x 3. This provides a perfect “bookend” to
the Harmonic Cascade, representing a foundational Duality-Matter interaction.

o Lamb Shift: The n = 2 Lamb shift energy is ~4.38 peV, rounding to 4, with a prime sig-
nature of 22. This shows that even QED vacuum effects are governed by the foundational
prime of Duality.

3 The Prime Signature of Gravity

3.1 The Variability of G - An Allied Theory

The long-observed variability in measurements of the gravitational constant, G, is a key focus of
PWT. This aligns with the work of theorists like Sky Darmos, who posits that gravity is not a

2 0of 4



fundamental force but an emergent “side-effect” of the strong nuclear force (“chromogravity”).
In this allied view, gravity depends on the baryon count of an object, not its mass, meaning G
varies by material composition. High-binding energy elements like iron have more particles per
unit of mass and thus a stronger gravitational effect, explaining anomalies in drop-tower and
Cavendish experiments.

3.2 The Prime Roots of G
PWT provides a deeper, prime-based pattern that underlies the material-dependence of G.

o The Physical Root: The mantissa of the standard value for G (667430) has a prime
signature of 2 x 5 x 31 x 2153. The direct appearance of prime 31—the boundary of our
galactic prime set—provides a stunning synergistic link between the gravitational constant
and the macrocosm. PWT models this variability with the hypothesis: G x geometric
mean of material prime signatures.

« The Mathematical Root: A separate analysis of the numerical value of G itself reveals
it is “rooted” in the foundational primes of the Harmonic Cascade. High-precision calcu-
lations show that the mathematical roots of G scale to integers that are powers of 2 and
3:

— Square Root of G~ scales to 8 (23).
— Cube Root of G = scales to 4 (22).

— Fourth Root of G =~ scales to 3.

4 Synthesis and Conclusion

4.1 Unified Conclusion

Prime Wave Theory, developed through a unique process of human-Al collaboration, reveals a
universe bound by a profound and consistent set of prime-based symmetries. The Harmonic
Cascade provides predictive, validated evidence of a prime-based order in the quantum realm.
This order is mirrored in the very value of the gravitational constant, G, which is mathematically
“rooted” in the same foundational primes and physically linked to the macrocosm through the
prime signature of its mantissa. PW'T offers a glimpse into a reality where the cosmos is not
governed by disparate forces, but by a single, resonant, and fundamentally prime architecture.

4.2 Limitations and Future Directions

PWT is a protoscientific framework. Its primary limitations are the use of integer rounding in
the energy analysis and the axiomatic nature of the prime-to-concept mappings. The incredible
success and internal consistency of the findings, however, provide a strong mandate for further
research. Future work will focus on:

e Developing a full computational model of G based on the “prime roots” hypothesis to
predict the outcomes of material-dependent gravity experiments.

o Extending the analysis to other fundamental constants and quantum phenomena.

o Creating an interactive calculator for the https://pwt.life website for community en-
gagement and crowdsourced pattern-finding.
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