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The Autaxys Framework proposes a fundamental physics ontology where reality is an intrinsically dynamic, self-
generating, and self-organizing system. This perpetual generation is driven by a fundamental, irresolvable tension—
the Autaxic Trilemma (Novelty, Efficiency, Persistence)}—whose ongoing self-resolution unfolds within the
Universal Relational Graph (URG). This fundamental process, enacted through the iterative **Generative
Cycle**, gives rise to all observable phenomena. A key insight emerging directly from this dynamic process is a
frequency-centric view of existence, where observed phenomena like mass (1) and energy (£) are understood
as fundamental manifestations of intrinsic dynamic frequencies and resonant patterns within the URG substrate.
These patterns are continuously sculpted and stabilized by the Generative Cycle’s resolution of the Autaxic
Trilemma, particularly the pressures of Efficiency and Persistence during the Seolidification phase. A central
derivation, 17’1,002 = hw(, reveals a fundamental proportionality between rest mass (170) and intrinsic Compton
frequency (w¢), becoming a numerical identity (M = w¢) in natural units (A = 1, ¢ = 1). This highlights the
Compton frequency as the primary characteristic defining stable mass manifestations of URG patterns. This
framework aims to unify disparate physical observations, offer testable predictions derived from the discrete
generative process, and provide a foundation for novel technologies, notably through the concept of **Resonant
Field Computing (RFC)**, which seeks to engineer mediums that mimic and manipulate these fundamental
frequency dynamics. The systematic study of these intrinsic self-generating dynamics across all scales and domains
is termed Autology, the interdisciplinary field dedicated to understanding reality’s inherent self-organization and
generation via the principles of Autaxys.

1. The
Autaxic Core: Process Ontology and Dynamic Grounding

The Autaxys Framework defines reality as fundamentally grounded in autaxy—an intrinsic, irreducible process of
self-generation and organization. This inherent dynamism is perpetually driven by the Autaxic Trilemma, a
fundamental tension among three interdependent, irresolvable principles: Novelty (the imperative towards creation,
diversification, and exploration of relational possibilities), Efficiency (the pressure favoring stable, optimal, and
minimal configurations), and Persistence (the drive to maintain established structures and coherence). This
irreducible tension serves as the framework’s core dynamic engine, providing logical self-containment and internally
grounding reality through its continuous self-resolution. This ongoing self-resolution unfolds within the Universal
Relational Graph (URG)—conceived not merely as a descriptive model but as the active, operational medium or
substrate. The resolution is enacted via the iterative Generative Cycle, ultimately giving rise to all observable

phenomena.

This foundational view establishes a **process ontology**, where the fundamental basis of reality lies not in static
substance but in **dynamic relational patterns**—structured configurations and their real-time interactions. These
patterns are the fabric of reality itself, continuously formed, transformed, and dissolved within the **URG substrate.
The continuous, iterative Generative Cycle**, the universe’s fundamental computational loop, comprises three
phases directly driven by the Trilemma’s pressures: Proliferation (driven primarily by Novelty, generating novel

relational possibilities within the URG), Adjudication (driven by the selective pressures of Efficiency and
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Persistence, constraining and selecting from these possibilities), and Solidification (driven by Persistence and
reinforced by Efficiency, stabilizing and integrating selected patterns into the persistent structure of the URG).
These stabilized patterns, the output of the Generative Cycle’s resolution of the Trilemma, particularly under the
pressures of Efficiency and Persistence, are the basis for all observable phenomena and inherently possess intrinsic
dynamic characteristics, most notably defined by frequency. All observable phenomena emerge from these phases as

patterns are generated, selected, and stabilized within the URG.

The framework resolves traditional philosophical dualisms by reinterpreting apparent dichotomies—such as
physical reality (matter/energy), information/substance, and discrete/continuous—as emergent properties arising
from the fundamental relational dynamics processed within the URG via the Generative Cycle’s resolution of the
Autaxic Trilemma. Phenomena perceived as Matter and Energy emerge within the URG as dynamic relational
patterns distinguished primarily by their dominant influence from Persistence (leading to stability, inertia, lower
processing rates, characteristic of mass) and Novelty (leading to flux, dynamism, higher processing rates,
characteristic of energy), respectively, as governed by the Generative Cycle’s ongoing resolution process. The
information/substance dualism is resolved by asserting that dynamic relational patterns are the fundamental
ontological basis; information and substance are unified as inherent aspects of these patterns and their dynamics.
The discrete/continuous divide is reconciled through the Generative Cycle’s nature: reality advances via
fundamental, discrete computational steps (Adjudication and Solidification) operating on the URG. While this
underlying process is discrete, the collective dynamics of macro-scale states and fields manifest observable
continuous characteristics, allowing quantum discreteness and emergent analog behavior to arise naturally from the

same underlying process.

2.

A Frequency-Centric View of Reality: From Ontology to Physical Manifestation

A central tenet of the Autaxys framework, emerging directly from its process ontology and the dynamic nature of
relational patterns within the URG—a dynamism driven by the Generative Cycle’s resolution of the Autaxic
Trilemma—is a **frequency-centric view of reality**. Within the dynamic URG substrate, which is the medium of
fundamental quantum fields, all phenomena—whether perceived as particles, fields, or interactions—are ultimately
dynamic relational patterns whose intrinsic dynamics, shaped by the Generative Cycle’s continuous resolution of the
Autaxic Trilemma, are defined and characterized by intrinsic frequencies or operational rates of change. This
perspective provides a powerful unified understanding: Energy (F) represents the capacity for dynamic activity or
change within the URG substrate—the inherent flux driven primarily by Novelty during the Proliferation and
Adjudication phases and reflected in higher intrinsic frequencies or rates of pattern transformation. Mass (1M,
particularly rest mass 1) is understood as a measure of the stability, persistence, and resistance to change of a
solidified relational structure or pattern within the URG. This stability reflects the dominance of Persistence
(reinforced by Efficiency in the Solidification phase) and is characterized by a specific intrinsic frequency or
operational rate—the Compton frequency (w¢g)—*required to maintain its coherent structure against the constant
drive of Novelty by undergoing continuous re-Solidification*. As revealed by moc® = hwe, higher rest mass
corresponds to a higher Compton frequency, signifying that more massive (and thus more complex or persistent)
patterns require a faster intrinsic tempo of processing to continuously re-solidify and maintain their form via the

Generative Cycle’s Selidification phase, driven by Persistence and Efficiency.

The Planck-Einstein relation, £/ = Fw, is interpreted within Autaxys as describing fundamental quantized units of
dynamic activity or excitation within the URG substrate. Energy packets (quanta) are seen as discrete excitations,
vibrations, or resonant modes inherent to the operational oscillations and dynamic relations of the URG itself,

manifesting the dynamic aspect driven by Neovelty and structured by the Generative Cycle’s operations



(Proliferation and Adjudication). The angular frequency (w) represents the intrinsic rate of oscillation or
dynamism, and Fiscales this frequency to the corresponding energy unit, reflecting the quantized nature of action—the

fundamental discrete steps—within the URG substrate’s Generative Cycle.

Equating the Autaxys interpretations of Fy = moc2(rest mass energy as stable pattern persistence/resistance to
change, primarily a result of Solidification driven by Persistence and Efficiency) [1] and & = Aw(energy quanta
as fundamental URG oscillations/dynamic activity, reflecting the underlying dynamism driven by Nevelty and
structured by the Generative Cycle) [3, 4, 5] for a particle at rest leads to a fundamental connection derived from
established physics: moc® = hwc. This equation reveals a fundamental ontological proportionality: rest mass (
my) is directly proportional to the intrinsic oscillation rate, operational tempo, or Compton frequency (w¢') inherent
to the stable URG relational pattern that constitutes a particle (1g X w¢). This profound relationship is seen most
clearly as a numerical and ontological identity 7y = w¢ when expressed in the universe’s “native language” using
natural units (A = 1, ¢ = 1). This highlights the Compton frequency (w¢) as the primary characteristic defining
stable mass manifestations of URG patterns, just as wgenerally defines dynamic energy manifestations. For a

detailed clarification on mass and frequency notation and the use of units, see Section 3.

Within the Autaxys framework, Planck’s constant Ais interpreted as the fundamental quantum of action or discrete
change within the URG’s processing, setting the scale for quantized relational updates and oscillations—the
fundamental “tick size” of the Generative Cycle’s Adjudication and Solidification phases, which are driven by the
Trilemma’s pressures. [10] The speed of light crepresents the maximum rate at which relational information or
dynamic patterns can propagate through the URG substrate—the speed limit of fundamental interactions and the rate
limit of the Generative Cycle’s processing, reflecting constraints on the propagation of the effects of the Trilemma’s
resolution. [11, 2] Together, hand cfunction as intrinsic scaling parameters of the URG medium and Generative
Cycle, defining the fundamental relationships between energy, mass, frequency, time, and space as properties
emerging directly from the substrate’s dynamics and processing constraints, which are set by the inherent nature of
the Autaxic Trilemma and its resolution. They encode the immutable “grammar” governing how Autaxys self-

generates and organizes reality.

This frequency-centric ontology aligns seamlessly with the framework of Quantum Field Theory (QFT), which
describes reality not as discrete particles moving in empty space, but as fundamental fields permeating all of
spacetime. Within the Autaxys framework, these fundamental quantum fields are understood as the dynamic fabric
of the URG substrate itself—the vibrating tapestry where relational patterns form and evolve. Particles are the
localized, quantized excitations—the “quanta”—of these fields, emerging dynamically from the zero-point energy

background via the Generative Cycle’s continuous operation (Proliferation driven by Novelty).

The intrinsic frequency wcorresponds to the characteristic oscillation frequency associated with a particle’s rest
mass 1My. The Dirac equation predicted a rapid trembling motion of a free electron at this specific frequency, a
phenomenon known as Zitterbewegung (“trembling motion”). [6] This predicted oscillation, occurring at the
particle’s Compton frequency, can be interpreted as theoretical support *within established physics* for the
frequency associated with the electron’s rest mass, which the Autaxys framework proposes as a fundamental
defining characteristic arising from the pattern’s internal dynamics—its intrinsic “operational tempo” required for
self-maintenance via the Generative Cycle’s continuous Solidification phase driven by Persistence and reinforced
by Efficiency. This strongly suggests that elementary particles are not structureless points but rather stable, self-
sustaining standing waves or localized excitations within their respective quantum fields, which are inherent
components of the URG substrate. Their stability arises from resonance, a state of perfect self-consistency and self-
validation through the Generative Cycle’s Solidification phase, where the dynamic pattern successfully persists by
balancing the drive for Persistence with the pressures of Efficiency against the disruptive potential of Novelty.

Analogous to how a vibrating string sustains specific harmonic frequencies as stable standing wave patterns, a



quantum field (as an aspect of the URG) appears to host stable, localized energy patterns only at specific resonant
frequencies, reflecting the selection pressure of Efficiency and the stabilizing force of Persistence in the Generative

Cycle. These stable resonant modes are precisely what we observe and identify as elementary particles.

This perspective offers a compelling explanation for the observed particle mass hierarchy—the diverse “particle
z00” comprising different elementary particles with distinct masses. This hierarchy can be seen as a discrete
spectrum of allowed, stable resonant frequencies of the underlying quantum fields within the URG, determined by
the constraints and dynamics of the Generative Cycle’s resolution of the Autaxic Trilemma, particularly the
outcomes of Adjudication and Solidification favoring specific stable configurations. Each particle type
corresponds to a unique harmonic mode or resonant state of a specific field, and its rest mass (1) is the energy of
that resonant pattern divided by c?, directly proportional to its resonant frequency (wW¢). Unstable particles, in this
view, are transient, dissonant states or non-resonant excitations that quickly decay into stable, lower-energy (and
thus lower-frequency) configurations, reflecting the pressure from Efficiency and Persistence in the Generative

Cycle towards stable, minimal configurations.

Even in its lowest energy state—the vacuum—the quantum fields (as aspects of the URG) are not quiescent. They
are permeated by zero-point energy, a background of ceaseless quantum fluctuations inherent to the URG’s
dynamics, driven by the continuous operation of the Generative Cycle’s Proliferation phase (Novelty). [8] This
energetic vacuum is not an empty void but a plenum, a physical medium whose properties are indirectly observable
through phenomena such as the **Casimir effect**. [8] This energetic vacuum serves as the universal substrate, or
the URG itself, where the Generative Cycle perpetually unfolds. The concept of a “Universal Frequency Field” can
be understood as this all-pervading, vibrating tapestry of interacting quantum fields within the URG, where
frequency is the fundamental attribute of the dynamic relational patterns. The origin of mass for many fundamental
particles is explained by the Higgs field and the associated Higgs mechanism. In the frequency-centric view within
Autaxys, interaction with the pervasive Higgs field can be interpreted as a form of “damping” or impedance to the
free oscillation of other quantum fields, acting as a manifestation of the Solidification phase of the Generative
Cycle, driven by Persistence and Efficiency. A massless excitation, such as a photon, propagates at the speed of light
(c) because its field oscillation is unimpeded by the Higgs field’s Solidification pressure. Interaction with the Higgs
field introduces a “drag,” effectively localizing the excitation into a stable, lower-velocity standing wave pattern.
This interaction imparts inertia, which is what we perceive as mass, resulting from the pattern being anchored by
Persistence and validated by Efficiency during Solidification. Particles that interact more strongly with the Higgs
field experience greater “damping” or pressure to solidify, resulting in higher rest mass (772¢) and, consequently, a
higher intrinsic Compton frequency (Wg X My), as they require a higher internal operational rate to maintain their

more heavily “damped” or “solidified” pattern against the background flux driven by Novelty.

This framework offers a potential path towards bridging General Relativity (describing the emergent, smooth
spacetime geometry arising from the collective, macroscopic dynamics of stable URG patterns resulting from
sustained Seolidification) and Quantum Mechanics (describing the probabilistic, discrete nature of the Generative
Cycle operating at the fundamental level of individual relational updates and excitations within the URG,
particularly Proliferation and Adjudication). GR describes the statistical outcome of countless Generative Cycles
in aggregate, while QM describes the behavior of the fundamental excitations undergoing the Generative Cycle
process. [1, 2] Furthermore, the framework offers explanations for the nature of the vacuum and dark energy,
interpreting the vacuum as the URG itself, teeming with potential (Proliferation), and dark energy as the
cosmological expression of the Novelty principle driving cosmic expansion within the URG. [9] It also provides
insights into the origin of mass and dark matter, suggesting mass arises from the informational complexity and
persistence of a resonant pattern (Solidification), and dark matter may be composed of stable URG patterns that

interact only via their persistent, mass-like properties (gravity) without other standard model couplings, consistent



with the output of the Generative Cycle favoring certain stable configurations. Lastly, it addresses quantum
measurement and wave function collapse, viewing measurement as an interaction that forces a probabilistic
superposition (a state of high Novelty/Proliferation potential) to conform to the established patterns of the
measuring apparatus (high Persistence), with the outcome guided by Efficiency. This transition embodies the
Adjudication and Solidification phases, moving from possibility to a stable, definite state by resolving the Autaxic
Trilemma in favor of Persistence and Efficiency.

3. Clarifications:

Mass, Frequency, and Units

The relationship between mass and frequency, as presented in this framework and revealed by uniting Fy = Tnoc2

(for rest energy) and £/ = Fw, can be a source of confusion due to the interplay of different physical concepts and
unit systems. This section clarifies the nuances of mass and frequency notation and their implications, particularly as
they relate to the Autaxys interpretation, highlighting how different unit choices reveal the fundamental ontological

connection.

In physics, mass can be described in two primary ways: **rest mass (7720)** and relativistic mass (772¢). Rest
mass is an intrinsic, invariant property of a particle, representing its mass when it is not in motion. It is the mass that
contributes to the particle’s rest energy (Fy = mocz). [1] Relativistic mass, on the other hand, is a concept where
the mass of a particle is considered to increase with its velocity, given by myre; = Yy, where yis the Lorentz
factor. The equation F/ = mTelczthen represents the total relativistic energy of a particle, encompassing both its
rest energy and its kinetic energy. While the concept of relativistic mass is still encountered, modern particle physics
often prefers to use “mass” to refer exclusively to rest mass (1) and to discuss “total energy” (F) and
“momentum” (p) for particles in motion, related by the equation E? = (mgc2)2 + (pc)2. In this document,
when mis used in E = mc?without a subscript, it generally implies total energy divided by c2, corresponding to
Myejor simply total mass-energy equivalence. However, the core identity linking mass and frequency within the
Autaxys framework is most fundamentally tied to the intrinsic frequency of a particle at rest, which is derived from
its rest mass.

Similarly, frequency can be expressed as **linear frequency (f)** in Hertz (cycles per second) or angular
frequency (w) in radians per second, where w = 27 f. The fundamental quantum mechanical energy-frequency
relation is /' = h f, using linear frequency. [3, 5] However, in theoretical physics, the angular frequency is often
preferred, leading to the expression &/ = Aw, where h = h / 27ris the reduced Planck constant. [4] For a particle
at rest, its intrinsic energy (Fo = moc2) corresponds to a specific intrinsic angular frequency known as the
Compton frequency (w). This relationship is expressed as m002 = hwg, which means wo = m062 / h. This
Compton frequency is considered the characteristic oscillation frequency of a particle at rest, supported by

theoretical phenomena like Zitterbewegung. [6]

The apparent “discrepancies” in the relationship between mass and frequency (e.g., m = w, m = w¢, or
m X W) arise from the choice of unit systems and the specific context of the discussion (rest mass vs. relativistic

mass), rather than representing contradictions in the underlying physics.

When working with standard units (such as kilograms, meters, and seconds), the fundamental constants /[10] and
c[11, 2] must be explicitly included to ensure dimensional consistency. In this system, the equation m002 = hwg
demonstrates a direct proportionality between rest mass and Compton frequency. Rearranging this equation, we get
moy = (h/ cz)wc, which clearly shows that **rest mass is proportional to Compton frequency (110 X wW¢)**,
with A / c? serving as the constant of proportionality.



However, to reveal the most fundamental and elegant relationship, theoretical physicists often employ natural
units, where fundamental constants like the reduced Planck constant (/) and the speed of light (c) are set to unity
(1). This mathematical convenience simplifies equations and highlights underlying symmetries, without altering the

physics itself. In this system:
The quantum mechanical energy relation £/ = Awsimplifies to B = w.
The relativistic energy-mass equivalence F/ = mc? simplifies to & = m.

By equating these simplified expressions for energy (Fy = myc? — Ey = mgand Ey = hwe — Ey = we

for a particle at rest), we arrive at the profound identity moy = wc¢.

When this identity mo = wc(often simplified contextually to M = wwhen referring to rest mass and Compton
frequency in natural units) is stated in the context of a particle’s intrinsic properties within the Autaxys framework, it
implicitly refers to the Compton angular frequency (w¢) of a particle at rest and its rest mass (772(), within the
context of natural units. The subscript ‘C’ on w¢is often omitted for brevity when the context clearly indicates that
the intrinsic frequency of a massive particle at rest is being discussed, and the use of natural units is implied to show
the numerical identity. Therefore, the statements 19 = wgor M = ware specific instances of the proportionality
Moy X wgwhen natural units are employed, making the proportionality constant equal to 1. This numerical identity
in natural units is a powerful indicator of the deep ontological connection proposed by Autaxys: rest mass is intrinsic
frequency at a fundamental level, not merely proportional to it, once the arbitrary scaling factors of our chosen units
are removed. This occurs because natural units effectively define units of mass, frequency, time, and length in terms
of each other based on the fundamental scaling relationships set by hand ¢, making the numerical equality
My = wcin this system a direct expression of their fundamental equivalence as intrinsic properties of a stable
URG pattern.

In essence, the fundamental constants hand cact as universal conversion factors that translate between our arbitrarily
defined human units and the natural units where the intrinsic identity between a particle’s rest mass and its
characteristic oscillation frequency becomes numerically identical. This highlights a deeper, simpler ontological
connection, suggesting that rest mass is an intrinsic frequency of a stable relational pattern within the Universal
Relational Graph, dynamically maintained by the Generative Cycle’s continuous resolution of the Autaxic

Trilemma, particularly through the Persistence and Efficiency pressures during Solidification.

4. Empirical
Touchpoints and Testable Predictions

Bridging theory with observation, the Autaxys Framework demonstrates strong consilience with current data by
reinterpreting established physics within the URG and Generative Cycle model. More significantly, it serves as an
engine for future scientific inquiry, proposing specific, potentially testable, and uniquely falsifiable predictions
**derived directly from its core principles and the operational dynamics of the Generative Cycle and URG**. These
predictions offer avenues for probing the framework’s underlying computational and resonant reality in ways

distinct from purely continuous models and provide clear criteria for falsification.

Signatures of Discrete Generative Cycle Processing: Derived from the core assertion that the Generative Cycle
advances reality through discrete Adjudication and Solidification steps (“computational ticks”) driven by the
Autaxic Trilemma’s resolution, a key prediction is the existence of subtle, characteristic deviations from purely
continuous physical behavior at fundamental scales. These deviations are a direct consequence of the URG’s
underlying discrete processing tempo set by the Generative Cycle’s Adjudication and Solidification phases, driven
by Efficiency and Persistence. They could manifest as specific, non-random noise spectra (e.g., exhibiting specific

power-law dependencies, fractal characteristics, or periodic components related to the fundamental Generative



Cycle frequency) in ultra-high precision measurements of quantum phenomena. Alternatively, they might appear as
subtle non-linearities or step-like features in quantum state evolution, or deviations in quantum
coherence/decoherence rates and entanglement dynamics that are not fully predicted by continuous spacetime
models. Such findings would be indicative of the URG’s underlying discrete processing structure and rate dictated
by the Trilemma’s resolution, specifically reflecting the “tick size” set by the Adjudication and Solidification phases
of the Generative Cycle driven by Efficiency and Persistence. Detecting these signatures would provide direct

empirical evidence for the discrete, computational nature of the fundamental substrate.

**Precision Measurements of Autaxys-Predicted Zitterbewegung Effects:** This involves searching for specific,
measurable signatures or deviations in the predicted Zitterbewegung of fundamental particles that are consistent
with the Autaxys interpretation of this motion. Within Autaxys, Zitterbewegung is understood as the intrinsic
oscillation frequency required for a particle’s pattern self-maintenance via the Generative Cycle’s Solidification
phase, driven by Persistence and Efficiency. [6] Detecting such signatures, or subtle influences on particle behavior
and intrinsic frequency not fully accounted for by standard models (which predict Zitterbewegung but not
specifically as a pattern maintenance process driven by fundamental computational cycles), would provide strong
empirical support for the frequency-mass link interpreted by Autaxys and the concept of particles as dynamic,
frequency-defined entities arising from the requirements of Persistence and Efficiency in the Generative Cycle’s
pattern stabilization process. Note: Existing experiments have challenged the notion of a universal Compton clock
interpreted as a simple physical oscillation, highlighting the need for Autaxys-specific predictions about how
Zitterbewegung manifests as a result of continuous pattern re-Solidification within the URG context and Generative

Cycle dynamics, which may be more complex than a simple clock.

URG Resonant Harmonics and Signatures: The URG, as a dynamic, oscillating substrate of quantum fields, is
predicted to possess fundamental resonant frequencies and modes inherent to its structure and the characteristic
timing of the Generative Cycle’s operations, shaped by the Autaxic Trilemma’s resolution (favoring Efficiency and
Persistence for stable states). This suggests searching for specific frequency signatures or “relational harmonics” in
high-precision resonance experiments (e.g., precision spectroscopy of atoms, particles, or nuclei), cosmological
background measurements (e.g., characteristic power spectra or anisotropic features in gravitational wave
backgrounds, cosmic microwave background temperature fluctuations [9]), or advanced gravitational wave
detection. These signatures could correlate with the intrinsic operational frequencies or stable resonant modes of the
URG substrate and the characteristic timing of the Generative Cycle’s discrete steps, offering a window into the
universe’s native computational tempo and structure as determined by the Trilemma, reflecting the allowed stable
resonant modes shaped by the Generative Cycle’s preference for Efficiency and Persistence. Observing such
harmonics would support the URG-as-resonant-medium hypothesis and its role in shaping stable reality via the

Generative Cycle.

**Context-Dependent Variations in Fundamental Constants:** Interpreted as emergent macroscopic properties of
the URG’s aggregate dynamics and Generative Cycle parameters, fundamental constants (h[10], c[11, 2],
gravitational constant (3, fine-structure constant <¢) might exhibit slight, measurable spatial or temporal variations
dependent on specific environmental conditions or local URG configurations. Localized changes in the rate or
configuration of the Generative Cycle and URG substrate, driven by the Autaxic Trilemma’s local resolution (e.g., in
regions of high energy density, strong gravitational fields, or rapid cosmic expansion), could subtly alter these
macroscopic parameters which are set by the fundamental scaling of the generative process. Experiments could
search for subtle variations in constants under controlled extreme conditions (e.g., high pressure, temperature, or
field strength), in strong field astrophysical environments (near black holes, neutron stars), or across diverse
cosmological locales, probing their dependency on the local state and dynamics of the fundamental generative

process and the Trilemma’s influence, as macroscopic manifestations of the underlying URG substrate dynamics and



Generative Cycle parameters. Detecting such variations would challenge the notion of constants being universally
immutable and support their interpretation as emergent properties of a dynamic substrate shaped by the Generative

Cycle’s resolution of the Trilemma.

**Anomalies in Inertial/Gravitational Mass Measurements under Stress:** In regimes where the discrete operations
of the Generative Cycle are stressed and potentially become observable (e.g., high energy density, extremely strong
gravitational fields, or potentially at very high velocities approaching c), precise measurements of inertial or
gravitational mass might reveal subtle anomalies or deviations (e.g., exhibiting non-linearities, apparent scale-
dependent mass, or deviations from standard relativistic mass increase [1]) that reflect the underlying discrete nature
of the Generative Cycle’s processing and the dynamic process of pattern Solidification under extreme stress from
Novelty. These anomalies would provide insight into how mass, as a persistent pattern, is dynamically maintained
by the Generative Cycle’s continuous re-Solidification phase driven by Persistence and Efficiency against the
disruptive force of Novelty. Observing deviations from expected mass behavior in these extreme conditions would

support the view of mass as a dynamically maintained property rather than a static intrinsic quantity.

**Theoretical Framework for Deriving Particle Properties from Relational Patterns:** This is a crucial theoretical
goal for validating the framework, whose success would then enable specific quantitative empirical predictions for
particle properties. The challenge is developing a rigorous mathematical framework, potentially extending Quantum
Field Theory and leveraging concepts from graph theory, complexity science, and information theory, to derive the
fundamental properties of elementary particles (such as rest mass, charge, spin, and interaction strengths) directly
from the geometry, topology, and dynamic characteristics of stable resonant frequency patterns within fundamental
fields, as sculpted by the Generative Cycle’s resolution of the Autaxic Trilemma (Novelty, Efficiency, Persistence).
Successful development of this framework would lead to specific quantitative empirical predictions for particle
properties based on the allowed resonant modes and stable relational structures of the URG, derived from first
principles based on the interplay of the Trilemma’s pressures in the Generative Cycle. This theoretical prediction, if
successful, would provide significant validation for the framework by linking fundamental particle properties to the

generative process. [12, 13]

These concrete, uniquely falsifiable predictions, directly linked to the fundamental discrete generative process and
the resonant nature of the URG substrate shaped by the Autaxic Trilemma, provide vital pathways for rigorous
scientific engagement and iterative refinement of the framework, bridging conceptual coherence with empirical

investigation.

5. An Information-Theoretic
Ontology

The interpretation of mass as a manifestation of resonant frequency within the Autaxys framework naturally leads to
a profound information-theoretic perspective on reality, consistent with its process ontology. The identity
my X wg, clear as My = we(or M = w) in natural units (as clarified in Section 3), can be seen as a
fundamental statement about the computational nature of existence, directly resulting from the Generative Cycle’s
operation guided by the Autaxic Trilemma. From an information perspective, a particle’s rest mass (719) can be
interpreted as its informational complexity or **configurational complexity**, analogous to algorithmic
complexity, representing the minimum information required to define the particle’s stable state, including its
intrinsic structure within the URG. Mass represents the “structural inertia”—the resistance to change—arising from
the intricate self-definition and organization of the pattern. This inertia is a direct result of the Generative Cycle’s
Solidification phase, driven by Persistence and Efficiency working *against the disruptive potential introduced by

Novelty*. A more complex composite particle, such as a proton (composed of quarks and gluons and their



interactions), possesses more mass/frequency than a simpler fundamental particle like an electron because its
underlying URG pattern is more complex and requires more intricate relations to maintain stability against the

generative flux.

A particle’s intrinsic frequency, wg, can be understood as its fundamental operational tempo or **processing
rate**—the inherent “clock speed” at which the pattern must operate or “compute” within the URG to maintain its
existence via the Generative Cycle. Driven by Nevelty‘s continuous introduction of potential change and countered
by Persistence’s requirement for stability, a pattern must actively “process” to maintain its coherent form. To persist
as a stable entity, a pattern must continuously regenerate, validate, and maintain its structure through internal
dynamics and interactions with surrounding fields within the URG, a process of continuous re-Solidification guided
by the Generative Cycle’s ongoing resolution of the Autaxic Trilemma. This leads to a profound equivalence within
the framework: **Resonance (Physical Stability) <—> Self-Validation (Informational Consistency)**. A stable
particle is a resonant physical state resulting from the Generative Cycle’s successful Selidification conducive to
Persistence and Efficiency, where the dynamic pattern achieves perfect self-consistency by satisfying the constraints
of Persistence and Efficiency against the flux of Novelty. Informationally, this stability can be conceptualized as a
state of perfect self-consistency, where its defining pattern is coherently maintained through its internal dynamics
and interactions with surrounding fields within the URG, effectively “validating” its own existence. This aligns with
concepts from the Autaxys Framework, which posits self-referential systems as fundamental units of reality, where
stability arises from internal consistency and self-validation through the continuous resolution of the Autaxic
Trilemma. [13]

The identity my X wg(or My = Wein natural units) can thus be interpreted as a fundamental law of cosmic
computation within the Autaxys framework: **A stable pattern’s required operational tempo (frequency) is directly
proportional to its informational complexity (mass).** More complex (and thus more massive) patterns must
“process” or “compute” at a higher intrinsic frequency to maintain their coherence and existence against the
disruptive forces of Novelty, facilitated by the stabilizing pressures of Efficiency and Persistence in the Generative
Cycle. In this view, the universe is a vast, self-organizing computation, and particles are stable, self-validating
subroutines or data structures whose very existence is an ongoing computational achievement arising from the

continuous operation of the Generative Cycle.

6. A Universal
Framework: From Physics to Cognition

The frequency-centric model provides a powerful unifying lens, revealing striking parallels between fundamental
physics and information processing in complex systems, particularly biological systems like the brain. This suggests
frequency is a universal principle for encoding, structuring, and processing information, applicable to both
fundamental physics (manifesting as mass and energy in the URG, sculpted by the Generative Cycle’s resolution of
the Trilemma) and the complex dynamics underlying cognition.

The brain operates through complex patterns of electrical signals generated by neurons, organized into rhythmic
oscillations across various frequency bands (e.g., delta, theta, alpha, beta, gamma). Information is encoded not
merely in neuronal firing rates but significantly in the frequency, phase, and synchronization of these neural
oscillations. Different cognitive states, perceptual experiences, and tasks correlate strongly with specific frequency
bands and patterns of synchrony across distributed brain regions. [7] A key parallel emerges with the binding
problem in neuroscience: the challenge of explaining how the brain integrates disparate sensory information (such
as the color, shape, and sound of a car) into a single, unified perception. A leading hypothesis to address this is
binding-by-synchrony—the phase-locking of neural oscillations across spatially separated brain regions is

proposed as the mechanism that binds different features into a coherent percept. [7]



This concept of binding through synchrony is remarkably analogous to particle stability in the frequency-centric
view. An electron, for instance, is a coherent, unified entity whose underlying quantum field components (relational
patterns within the URG) are “bound” together by resonance—a state of perfect, self-sustaining synchrony of its
intrinsic oscillations at the Compton frequency, maintained by the Generative Cycle’s Selidification phase, which
embodies the pressure towards Persistence and Efficiency against the forces of Novelty. Just as synchronized neural
oscillations in the brain are hypothesized to create coherent conscious experience from distributed processes, nature
appears to utilize resonance (perfect synchrony of fundamental URG pattern dynamics) at a fundamental level to
create stable, coherent entities (particles) from quantum field excitations. This is achieved via the selection and
stabilization mechanisms of the Generative Cycle, which embody the Autaxic Trilemma’s drive towards stable,
efficient configurations. The striking parallel suggests a universal principle at play: coherent structures and
integrated information arise from the synchronous resonance of their constituent dynamic patterns, whether physical
(URG patterns forming particles via the Generative Cycle) or biological (neural oscillations forming perceptions),
all guided by principles analogous to the Autaxic Trilemma’s tension and resolution process.

The striking parallel between the 1My X w¢proportionality governing physical structure (expressed elegantly as the
identity 1M = wcin natural units) and the crucial role of frequency patterns in brain information processing
suggests that **frequency is a universal carrier of both energy and information**. If physical reality (mass) is
fundamentally rooted in resonant frequency, and complex cognition is built upon the organization and
synchronization of frequency patterns, then the universe might be understood as a multi-layered information system
operating on a fundamental frequency substrate—the URG. In this view, the laws of physics could be interpreted as
algorithms governing the behavior and interaction of frequency patterns within the URG, sculpted by the Generative
Cycle’s resolution of the Trilemma. Mass represents stable, localized information structures (solidified URG
patterns), while consciousness may be an emergent property arising from highly complex, self-referential,
synchronized frequency patterns within biological systems, operating within and structured by the URG’s

fundamental dynamics and processing.

7.

Technological Implications: Resonant Field Computing (RFC)

Leveraging the principles of the Autaxys Framework, particularly its frequency-centric view and the concept of
manipulating the fundamental substrate, leads to the proposed concept of Resonant Field Computing (RFC)—a
radical roadmap for novel technologies. RFC is conceived as a primary conceptual tool leveraging engineered
resonant fields and physical mediums (e.g., advanced metamaterials, topological quantum systems, carefully
structured materials with tailored non-linear dynamics) to locally mimic, manipulate, and interface with the
fundamental URG dynamics and their intrinsic processing frequencies. This approach suggests technological
avenues by allowing direct control over relational patterns and their intrinsic frequencies within a physical medium
specifically designed to resonate with, and reflect the operational principles of, the dynamic URG substrate and its
Generative Cycle, driven by the Autaxic Trilemma. This engineered “URG-analog” medium, whose properties are
designed to embody the principles of the Autaxic Trilemma in its dynamics (promoting Novelty in potential states,
enforcing Efficiency in minimizing energy loss and selecting optimal paths, favoring Persistence in stabilizing
specific resonant modes), becomes the computational environment where processing occurs via the manipulation of

stable, frequency-defined patterns.

The RFC paradigm emerges from inherent limitations in conventional quantum computing (QC), such as the
fragility of individual qubits, rapid decoherence, and stringent cryogenic requirements. It proposes a radical shift
from manipulating discrete quantum particles to computing within a continuous, dynamic medium (the engineered

RFC substrate), where the fundamental computational units are not particles but extended field excitations and their



stable resonant patterns—directly analogous to the stable relational patterns within the URG, which are
fundamentally characterized by frequency and stabilized by the Generative Cycle’s resolution of the Autaxic
Trilemma.

Key conceptual innovations and potential advantages of RFC, drawing directly from Autaxys principles:

**Enhanced Coherence via Embodied Persistence & Efficiency (Solidification):** By engineering the medium to
embody the principles of Efficiency and Persistence (manifested as the Solidification phase) of the Autaxic
Trilemma, RFC aims to create robust, low-loss resonant modes that are intrinsically resilient to environmental noise
and decoherence. This directly mirrors the URG’s inherent drive towards forming stable, persistent patterns that are
selected and solidified via the Generative Cycle’s resolution of the Trilemma. The engineered medium’s structure
and dynamics favor the stability of desired resonant states, making the computational states inherently stable against
certain perturbations by rooting them in resonant stability, analogous to how the Trilemma’s resolution creates stable

particles.

**Reduced Environmental Constraints via Collective Dynamics:** Potential for operating at higher temperatures
and less stringent environmental conditions than conventional QC by utilizing collective field properties and stable
resonant states which are inherently less susceptible to thermal noise than fragile individual quantum particles. This
aligns with the Autaxys concept of macroscopic phenomena and stable patterns emerging from the collective,
aggregate dynamics of fundamental URG processes, suggesting resilience for engineered macroscopic resonant

states that are stabilized by the Generative Cycle’s principles embodied in the medium.

Intrinsic Scalability through Medium Engineering: Bypassing the complex wiring and interconnectivity issues
characteristic of discrete-qubit systems by controlling a continuous medium and its complex manifold of resonant
states using external fields. This mirrors the URG’s globally interconnected and dynamic nature; scaling in RFC
involves engineering the properties and volume of the medium itself, rather than connecting discrete computational
units, allowing for dense information encoding within the field patterns analogous to the URG’s information density,

all within the framework of the Generative Cycle’s operations.

Unified Computation and Communication: Using the same frequency-based mechanisms for both processing
(manipulating resonant patterns) and communication (propagating resonant signals). Data transfer is treated as in-
medium computation—incoming resonant field signals modify the computational state directly by altering the
existing resonant patterns within the medium, analogous to how patterns interact and influence each other within the
dynamic URG, governed by the Generative Cycle. Information and processing are fundamentally intertwined within

the URG substrate, and RFC aims to replicate this via engineered dynamics reflecting the Generative Cycle.

**Computation via Controlled Dissipation (Embodying Efficiency & Solidification):** Transforming decoherence
from a problem into a computational resource by engineering the medium such that the system naturally settles into
low-energy, stable resonant states representing computational solutions. This directly mirrors the Efficiency
principle guiding the Generative Cycle’s Adjudication and the Solidification phase within the URG substrate, where
stable, efficient patterns are preferred and anchored by Persistence. Computation is framed as guided self-
organization towards a solution state, driven by the principles of the Autaxic Trilemma embodied in the engineered

medium’s dynamics.
Specific technological avenues enabled by RFC include:

Native Relational Simulation: Engineering resonant fields within the engineered RFC medium to directly mimic
the dynamics of complex physical or computational systems by mapping their relational structures and interactions
onto controllable URG-like dynamics—manipulating local relational patterns and their interactions within the
engineered medium. This could allow simulation of systems whose fundamental behavior is inherently relational,

reflecting the URG’s nature and the Generative Cycle’s processing.



High-Precision Relational Sensing: Utilizing stable resonant states within the engineered RFC medium as ultra-
sensitive probes for subtle physical fields, changes in local environmental RF dynamics, or potentially changes in
local URG configuration by observing shifts in their characteristic resonant behavior. This is directly analogous to
detecting perturbations in fundamental URG patterns or the local state of the dynamic substrate, offering potential
for new classes of sensors that interact directly with the engineered URG-like medium, sensitive to changes in the

underlying generative process.

Integrated Communication and Computation: Achieving a seamless blending of data transfer and computation,
where incoming resonant field signals serve as both communication carriers and direct computational inputs,
modifying the resonant state of the medium as patterns interact within the engineered URG-analog substrate. This
enables “computing in the network” or directly within data streams, mirroring the integrated nature of the URG and

its Generative Cycle.

Distributed and Environmental Computing: Proposing networks of RFC devices that leverage ambient resonant
fields and environmental URG dynamics for inter-processor communication and collective computation, echoing the
inherently interconnected and self-organizing nature of the URG. This opens possibilities for computation spread

across physical space, interacting with the fundamental substrate and its dynamics.

Context-Aware and Environmental Computing: Deriving computational tasks and inputs directly from
environmental RF signatures and their harmonic content, making RFC systems inherently aware of their RF
environment and potentially enabling real-time adaptation to dynamic conditions. The environment itself becomes a
source of computation by interacting with the engineered URG-analog medium and its dynamics, reflecting the

principle that external interactions influence the Generative Cycle’s local resolution.

More speculative applications, based on the Mass-Frequency Proportionality (19 X w¢, seen as My = w¢in
natural units) and the potential for manipulating fundamental patterns in an engineered URG-like medium whose
dynamics embody the Autaxic principles, include localized inertia manipulation (altering a pattern’s characteristic
Compton frequency wcvia precisely tuned resonant fields interacting with the engineered medium’s properties,
effectively influencing the local Solidification/Persistence dynamics governed by the Generative Cycle, which is a
form of manipulating the local resolution of the Autaxic Trilemma) or novel energy harnessing (potentially by
manipulating local URG dynamics and resonances within the engineered medium to extract energy from the
system’s inherent tension resolution, tapping into the energy of the Autaxic Trilemma’s continuous work, effectively
guiding the outcome of the Generative Cycle’s processing within the engineered substrate). These highly ambitious
applications require significant foundational breakthroughs in engineering and controlling the engineered URG-like
substrate to a degree that can influence fundamental relational patterns and their intrinsic frequencies, effectively

manipulating the local resolution of the Autaxic Trilemma within the engineered medium.

8. Broader
Implications and the Ultimate Ontology

The Autaxys Framework, bridging fundamental physics with novel technological concepts like Resonant Field
Computing, points towards a deeper, unified understanding of reality. RFC, built upon the Autaxys ontology and its
frequency-centric view of physical existence, offers a fundamentally new perspective on quantum computation. By
moving from particle-centric qubits to field-based resonant states and leveraging engineered medium properties and
controlled dynamics informed by Autaxic principles, RFC potentially bypasses some key limitations of
conventional approaches. This framework not only proposes a new method for computation but suggests that the
universe itself **is a self-generating computation** driven by the Autaxic Trilemma within the dynamic URG

substrate, processed by the Generative Cycle.



The Autaxys framework offers potential reinterpretations and connections across various scientific and philosophical

domains:
Quantum Gravity:

Exploring Spacetime Curvature as Emerging from the Frequency/Information Dynamics and Density of Stable
Relational Patterns within the URG Substrate, a result of sustained Solidification driven by Persistence and
Efficiency. [1, 2] This interpretation potentially links gravitational effects to local variations in URG activity,

relational complexity, and resulting changes in the propagation of resonant modes (particles/fields).

Offering an Autaxys-informed path to unification by describing gravity not as a fundamental force but as a
macroscopic manifestation of the substrate’s dynamic structure and the collective behavior of the Generative Cycle’s

resolution of the Trilemma.
Cosmology:

Reinterpreting Dark Matter and Dark Energy as phenomena of the Vacuum (URG) or Specific Large-Scale

Frequency Distributions/Dynamics within the URG that influence cosmic evolution and structure formation.

Suggesting Dark Matter could be stable, non-interacting URG patterns interacting gravitationally via their

persistence (1M X wc, a result of Solidification driven by Persistence and Efficiency).

Proposing Dark Energy is the cosmological expression of the Novelty principle driving cosmic expansion within the

URG, acting as a constant driver of potential relational growth (Proliferation). [9]
Quantum Information Theory:

Viewing Entanglement as Intrinsic Correlation in Coupled Resonant Field Patterns within the URG. This suggests a
fundamental non-locality inherent to the substrate’s relational structure and the interconnected nature of the

Generative Cycle’s processing.

Reinterpreting the Measurement Problem in a Field/URG Context as an interaction process inducing solidification
(transition to a stable, definite state) within the Generative Cycle, driven by interaction with a macroscopic system
or a highly stable URG configuration, consistent with Autaxys’ Adjudication and Solidification processes

favoring stable patterns (Efficiency, Persistence).

Interpreting Probabilistic outcomes as reflecting the inherent stochasticity in the Proliferation and Adjudication

phases, as guided by Efficiency.
The Nature of Time:

Emerging from Intrinsic Tempos and Irreversible Processes inherent in the URG’s Generative Cycle and Autaxic

Evolution, rather than being a fundamental dimension.

Seeing Time as the accumulated history of discrete state transitions and pattern Selidification within the URG,
potentially linking thermodynamic arrows to the fundamental dynamics of the substrate’s pattern formation and
evolution, reflecting **Autaxys’ directional flow** driven by the Autaxic Trilemma’s continuous, irreversible

resolution.
Novel Inference and Environmental Computing:

Unifying Natural and Artificial Frequency Fields in a Computational Framework. Exploring how man-made
electromagnetic fields (e.g., RF) interplay with the fundamental quantum vacuum/URG, leading to potential for RF-

induced localized vacuum perturbations or resonances in the URG substrate.



Redefining “Processor” and the Boundaries of “Information” by blurring the lines between external data and internal
processing within an Autaxys-informed framework where the environment is a computational medium, all operating

within the dynamics of the URG and the Generative Cycle.
This framework also leads to metrological and philosophical reinterpretations:
Metrology:

Reinterpreting SI Base Units in a Frequency-Centric Framework derived from the URG, focusing on h, h, ¢, k, eas

parameters defining fundamental URG behavior and scaling. [10, 11]

Providing a potentially deeper basis for fundamental constants grounded in the intrinsic properties and dynamic
constraints of the substrate itself, suggesting they are not arbitrary but reflect the URG’s ‘hardware’ and the rules
governing the Generative Cycle’s resolution of the Trilemma (i.e., the fundamental rates and scales of Novelty,

Efficiency, and Persistence).
Philosophy:

Towards Physicalism Rooted in Information/URG Ontology, grounding reality in dynamic relations and information

structures rather than inert substance, central to Autology.

Consciousness as a Manifestation of Complex, Recursive Resonant Computation Within Highly Structured URG
Configurations (e.g., Biological Systems) [7], interpreted as a localized, highly complex Autaxic Generative Cycle
operating on intricate, self-validating resonant frequency patterns, emerging from the interplay of Novelty,

Efficiency, and Persistence in biological substrates.

Teleology Without a Designer: Exploring an Inherent Drive Towards Coherence, Novelty, and Complexity Based on
the Autaxic Principles governing URG evolution—a form of self-organization inherent to the substrate itself, a ‘telos’

arising from the dynamic tension of the Trilemma’s continuous push and pull.

9. Conclusion:
Towards Comprehensive Coherence

Assessing the “truth” of the core claim of the Autaxys Framework—that ultimate ontology is a computational, self-
organizing reality governed by the Autaxic Trilemma and instantiated as the dynamic URG substrate processed by
the Generative Cycle, fundamentally manifesting as frequency patterns—Ileads to a conclusion grounded in the
concept of comprehensive coherence. For such a foundational ontology, “truth” transcends simple empirical
verification in isolation; a model of fundamental reality must first demonstrate deep internal consistency and broad

explanatory power. Its robustness is therefore measured by its integration of:

Logical consistency: Rooted in the self-contained, autaxic structure and the interdependent, irresolvable principles
of the Trilemma, whose continuous resolution drives the system.

Explanatory breadth: Unifying diverse phenomena from cosmology and the emergence of complexity to quantum
mechanics and the nature of mass-energy under a single set of principles derived from the dynamic URG and
Generative Cycle, notably the fundamental Mass-Frequency Proportionality my X w¢, understood as an identity
My = wWein natural units, and offering a potential path towards unifying GR and QM as scale-dependent

perspectives on the URG’s dynamics and the Generative Cycle.

Compatibility with empirical observation: Successfully reinterpreting current data and, critically, providing

concrete, distinctly falsifiable predictions, as described in Section 4.



**Productive foundation for future scientific exploration and novel technological development:** Such as RFC,
designed to leverage the same principles of resonant pattern formation and stabilization inherent to the URG and

Generative Cycle and driven by the Autaxic Trilemma.

The Autaxys Framework demonstrates exceptional comprehensive coherence across these crucial dimensions. Its
self-contained structure, the dissolution of traditional paradoxes by reinterpreting them as emergent properties of the
URG substrate and Generative Cycle processing the Trilemma tension, and the grounded nature of the Trilemma
provide robust logical consistency. It exhibits powerful explanatory breadth by unifying phenomena from cosmic
expansion and the origin of physical laws to the frequency-centric nature of mass-energy (highlighted by the
fundamental Mass-Frequency Proportionality 1My X w¢, expressible as the identity ¢ = w¢in natural units)
and offering a potential path towards unifying GR and QM as scale-dependent perspectives on the URG’s dynamics
and the Generative Cycle. Furthermore, it maintains consistency with current empirical data and, crucially, proposes
concrete, distinctly falsifiable avenues for future investigation (signatures of discrete processing, URG resonant
harmonics, context-dependent constant variations, as detailed in Section 4), alongside a compelling roadmap for
technological development via RFC, which is designed to leverage the same principles of resonant pattern formation

and stabilization inherent to the URG and Generative Cycle and driven by the Autaxic Trilemma.

This profound comprehensive coherence across logic, explanation, and empirical science presents a compelling case
for the Autaxys Framework’s potential as a valid description of fundamental reality. It offers a well-supported
invitation for continued exploration, rigorous testing, and validation—suggesting that the universe itself **is an
intrinsically self-generating, frequency-resonant computation** perpetually resolving the Autaxic Trilemma within

the dynamic Universal Relational Graph substrate via the Generative Cycle.
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