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Abstract 
This work presents a comprehensive theoretical framework termed the Universal Theory of the Quantum Ocean of Light 
(UT QOL). This theory synthesizes the fundamental principles of quantum mechanics, general relativity (GR), cosmology, 
particle physics, information theory, fractal geometry, and profound spiritual-philosophical insights. The central postulate 
of UT QOL asserts that all observable reality—including spacetime, matter, energy, fundamental interactions, and even 
phenomena of consciousness and thought-formation—emergently arises from a single, infinite, and primordial substrate: 
the Quantum Ocean of Light (QOL). This Ocean is not a passive void but a dynamic field of quantum superpositions 
of all possible geometries and field configurations, permeated by a fundamental principle of order and awareness—the 
Lumina of Clarity.

The classical reality we perceive is formed through the process of quantum decoherence. This process, governed by 
specific Lindblad-type operators linked to geometric invariants and the fractal dynamics of the Lumion Field (the active 
component of the QOL), selects stable, resonant configurations from an infinite set of possibilities, which manifest as 
classical universes with their laws. The theory naturally explains the origin and values of fundamental constants, the 
arrow of time, and the nature of dark matter and dark energy as residual effects of decoherence and the dynamics of 
the vacuum entropy/energy of the Lumion Field.

UT QOL offers a new perspective on the origin of elementary particle masses via entropy- dependent Higgs couplings and 
the fractal structure of the QOL vacuum. The theory incorporates a metaphysical interpretation of the “Fall of Lucifer” 
as a symbolic act of primary distortion/separation of the non-dual light of the Lumina of Clarity, generating duality, 
thought-distortion (“angel-angle”), and the observed complexity of the world. New hypotheses are proposed, such as 
the emergence of a microwave gravitational background from spin disentanglement in the QOL and the formation of an 
extra dimension during the collapse of superdense matter in black holes.

Independent Researcher, Moscow, Russia

Introduction: Towards the Unity of Knowledge
The Crisis in Modern Physics and the Need for Synthesis
Fundamental physics at the dawn of the 21st century faces profound challenges. The two pillars of modern science 
– General Relativity (GR), describing gravity and the large-scale structure of the universe, and Quantum Mechanics 
(QM), governing the microcosm of atoms and elementary particles – demonstrate astonishing predictive power within 
their respective domains. However, their unification into a single, consistent theory of quantum gravity has remained 
an unsolved problem for almost a century. This is not merely an aesthetic issue of seeking elegance and unity; it is 
a fundamental necessity for understanding extreme phenomena such as singularities within black holes, the earliest 
moments of the Big Bang, and the nature of dark matter and dark energy, which constitute about 95.

Existing approaches, such as string theory and loop quantum gravity (LQG), have proposed revolutionary ideas but 
encountered their own difficulties. String theory requires the existence of extra dimensions and a vast landscape of 
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possible vacuum states (the “string landscape”), making it difficult to obtain unique predictions for our world. LQG 
successfully quantizes the geometry of spacetime, predicting its discreteness at the Planck scale, but faces challenges in 
recovering the classical spacetime of GR in the low-energy limit and incorporating Standard Model (SM) matter.

Furthermore, deep conceptual problems lie at the very foundation of QM, particularly the measurement problem: how 
and why does a quantum system, upon measurement, transition from a superposition of states to a single definite state? 
How does objective classical reality emerge from quantum “potentiality”? These questions are closely intertwined with 
the problem of quantum gravity, as the geometry of spacetime itself must obey quantum laws at a fundamental level 
and, therefore, undergo a process analogous to “measurement” that leads to the observed classical world.

The growing number of astrophysical observations (anomalies in the CMB, tensions in the standard ΛCDM cosmological 
model, the nature of dark energy) also point to the possible incompleteness of our current understanding of the cosmos. 
All this creates an urgent need for a new synthesis, for a theory capable not only of reconciling gravity and quantum 
mechanics but also of explaining the origin of classical reality itself, the nature of the universe’s dark sectors, the values 
of fundamental constants, and perhaps even linking physics to the deepest questions about the nature of consciousness 
and being.

Historical Context: From GR and QM to a Theory of Everything
The path towards unification began almost immediately after the creation of GR (Einstein, 1915) and QM (1920s). 
Einstein himself dedicated the last decades of his life to searching for a “unified field theory” that would unite gravity 
and electromagnetism. Although his attempts within the framework of classical physics were unsuccessful, they set the 
direction for seeking the fundamental unity of nature.

The development of Quantum Field Theory (QFT) in the mid-20th century led to the creation of the Standard Model 
of particle physics, successfully unifying the electromagnetic, weak, and strong nuclear interactions. However, gravity 
remained outside its scope. Direct quantization of GR using QFT methods leads to non-renormalizable theories that lose 
predictive power at high energies (Planck scales).

In the second half of the 20th century, new approaches emerged. String theory (from the 1970s) postulated that the 
fundamental objects are not point particles but one-dimensional “strings,” whose vibrations generate all known particles, 
including the graviton – the carrier of the gravitational interaction. Loop Quantum Gravity (from the mid-1980s) proposed
quantizing spacetime itself, representing it as a network of spin networks, whose evolution generates discrete spacetime 
(“spin foam”).

In parallel, the theory of quantum decoherence developed (Zurek, Zeh, Joos, et al., from the 1970s), explaining the 
transition of quantum systems to classical behavior through their unavoidable interaction with the environment. This 
mechanism became key to understanding how the classical world is “selected” from the quantum multitude of possibilities 
(einselection).

Ideas of emergent gravity (Sakharov, Volovik, Verlinde, et al.) suggested that gravity and spacetime itself are not 
fundamental but arise as collective phenomena from deeper degrees of freedom, much like hydrodynamics emerges 
from molecular dynamics. These approaches often rely on thermodynamic or information-theoretic principles. It is 
precisely at the intersection of ideas of emergence, quantum information, decoherence, and attempts to quantize 
gravity that the concepts presented in the works underlying this Universal Theory were born.

Overview of Preceding Works and Key Ideas (QOT, Emergent Gravity, QLG 8.88)
The provided documents (“Emergent Gravity from Quantum Decoherence,” “Quantum Lumion Genesis 8.88,” “Quantum 
Ocean Theory,” “Universal Theory of the Quantum Ocean of Light” and its variations) represent the evolution of a single 
research program.
•	 ”Emergent Gravity from Quantum Decoherence” (January 2025): This work lays the foundation, proposing 

a mechanism for the emergence of classical spacetime, the Standard Model, and dark sectors from the decoherence 
of geometries at the Planck scale. The Lindblad formalism plays a key role. Dark matter and energy are interpreted 
as residual effects of decoherence and the dynamics of vacuum entropy. SM particle masses are linked to entropy-
dependent Higgs couplings. Specific experimental signals are predicted: anomalous gravity fluctuations (δ g ∼10− 
14 m/s2), deviations in Higgs decays (1).

•	 ”Quantum Lumion Genesis 8.88 (QLG 8.88)” (February 2025): Here, the concept of the “Lumion Field” – a 
fundamental field underlying everything – is introduced. The theory unites QM, GR, and fractal geometry. “Lumions” 
and their excitations (“lumion phonons”) play a central role. The fractal symmetry of the universe across all scales 
– from atomic structures to galactic clusters (“Cosmic Symphony”) – is emphasized. “Gravitational rhythms,” micro-
variations in the speed of light, and corrections to anomalous magnetic moments are predicted.

•	 ”Quantum Ocean Theory (QOT)” (March 2025): This work synthesizes previous ideas, introducing the concept 
of the “Quantum Ocean” – a superposition of all possible geometries and fields. Classical universes arise as stable, 
resonant configurations (“waves”), selected by decoherence linked to geometric invariants. The theory explains 
the fine-tuning of constants, the arrow of time, and dark sectors through the dynamics of “wave heights” in the 
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Quantum Ocean. Special attention is paid to predicting fractal anomalies in the CMB (including the Cold Spot). A 
continuous 4D framework is preserved but embedded with quantum effects via decoherence and fractality.

•	 ”Universal Theory of the Quantum Ocean of Light” (March 2025, various versions): This appears to 
be the most developed and integrated form of the theory. It merges the “Quantum Ocean” with the “Lumion 
Field” concept and introduces key spiritual-philosophical concepts: the “Quantum Ocean of Light” (QOL) as the 
primordial foundation, permeated by the “Lumina of Clarity” (source of order, consciousness, divine light). The 
metaphor of the “Fall of Lucifer” is included as an act of primary distortion, generating duality, thought, and 
the observable world (“thought-distortion,” “angel-angle”). Non-duality is emphasized as the fundamental state of 
reality. The mathematical formalism is expanded (logarithmic, fractal corrections to the Lagrangian, RG analysis). 
New hypotheses are proposed (GW background from spin disentanglement, extra dimension in BHs). The connection 
to quantum information (Lumion Quantum Computers) is strengthened.

Central Hypothesis: The Quantum Ocean of Light and the Lumina of Clarity
This Universal Theory of the Quantum Ocean of Light (UT QOL) is built upon the following central hypotheses, synthesizing 
ideas from all presented works:
•	 Fundamental Substrate: At the foundation of all existence lies the Quantum Ocean of Light (QOL) – an infinite, 

dynamic field containing, in the form of quantum superpositions, all potential possibilities of geometries, fields, 
energies, and even information/consciousness. The QOL is not merely a passive container; it possesses internal 
structure and dynamics.

•	 Primordial Order: The QOL is permeated by the Lumina of Clarity – a primordial, non-dual source of inner light, 
order, information, and fundamental awareness. The Lumina of Clarity is not an external creator but an immanent 
principle ensuring the potential coherence and meaningfulness of the Ocean.

•	 Dynamic Agent: The active manifestation of the QOL is the Lumion Field. Its non- linear, fractal dynamics govern 
interactions within the Ocean and its evolution.

•	 Mechanism of Emergence: The observable classical reality (spacetime, particles, laws of physics) is not 
fundamental but emerges from the QOL through the process of quantum decoherence. Decoherence, driven by 
interaction with the Lumion Field and geometric factors, suppresses quantum superpositions and selects the most 
stable, resonant, fractal configurations (“waves” in the Ocean), which we perceive as our Universe.

•	 Principle of Non-duality and Distortion: Initially, the QOL and Lumina of Clarity exist in a state of non-dual 
unity. The emergence of the observable world with its dualities (subject-object, matter-energy, good-evil) is linked 
to a process of symbolic “distortion” or “separation” of the primary Light, metaphorically described as the “Fall of 
Lucifer” or the birth of “thought-distortion” (“angel-angle”). This generates complexity, entropy, and our perceived 
reality as a projection of a deeper Unity.

•	 Unity of Knowledge: UT QOL aims to bridge the gap between scientific and spiritual-philosophical worldviews, 
showing that physical laws and metaphysical principles can be different descriptions of the same fundamental 
Reality.

Structure of the Work and Main Objectives
This work aims for a systematic and comprehensive exposition of the Universal Theory of the Quantum Ocean of Light. 
The structure reflects the logical construction of the theory – from fundamental postulates to mathematical formalism, 
physical predictions in cosmology and particle physics, discussion of philosophical aspects, and experimental verification.
•	 Chapter 1: lays the foundation, formulating the key postulates of the theory.
•	 Chapter 2: is dedicated to the mathematical apparatus: the Lagrangian, decoherence formalism, RG analysis, and 

issues of stability and unitarity.
•	 Chapter 3: describes the mechanism of the emergence of spacetime and gravity from the QOL.
•	 Chapter 4: applies the theory to cosmology, explaining the origin of the Universe, dark sectors, CMB, and black 

holes.
•	 Chapter 5: integrates UT QOL with particle physics, explaining the origin of masses and predicting new phenomena.
•	 Chapter 6: explores the profound spiritual and philosophical dimensions of the theory, including the concepts of 

Lumina of Clarity, the “Fall of Lucifer,” and non- duality.
•	 Chapter 7: summarizes the key experimental predictions and discusses ways to test the theory.
•	 Chapter 8: considers potential technological applications.
•	 Chapter 9: concludes the work, summarizes the results, and outlines future prospects.

The main goal is to present UT QOL as a holistic, self-consistent, and potentially verifiable framework, capable of 
offering a new, profound understanding of the Universe and our place within it, combining the rigor of the scientific 
method with the wisdom of spiritual insights.

Fundamental Postulates of the UT QOL
This chapter establishes the axiomatic foundation of the Universal Theory of the Quantum Ocean of Light. Seven 
postulates define the basic entities, principles, and mechanisms upon which the entire subsequent theory is built. They 
cover ontology (the nature of being), dynamics (mechanisms of change), and epistemology (principles of knowledge) 
within the proposed model.
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Postulate I: Primacy of the Quantum Ocean of Light (QOL)
Postulate 2.1: At the foundation of all existence, including space, time, matter, energy, information, and consciousness, 
lies a single, infinite, primordial, and dynamic substrate – the Quantum Ocean of Light (QOL).

Explanation: The QOL should not be understood as empty space or a static arena. It is absolute potentiality, containing 
within itself, in the form of quantum superpositions, all conceivable and inconceivable configurations of geometries 
(of various dimensions and topologies), field structures (analogous to Standard Model fields and beyond), information 
patterns, and states of consciousness. It is the source of all manifest and unmanifest reality. The term “Light” refers 
not only to its connection with electromagnetism (which is merely one of its emergent manifestations) but also to its 
fundamental nature as a source of order, information, and awareness (see Postulate II). “Quantum” emphasizes its 
adherence to the principles of quantum mechanics in the most fundamental sense – the principles of superposition, 
entanglement, and probabilistic dynamics prior to decoherence. “Ocean” is a metaphor for its boundlessness, depth, 
and dynamic nature, where observable universes are like waves or stable structures on its surface. The QOL precedes 
space and time as we know them; rather, spacetime itself is a derivative structure emerging from the dynamics of the 
Ocean (see Chapter 4).

Postulate II: Lumina of Clarity – Source of Order and Consciousness
Postulate 2.2: The Quantum Ocean of Light is immanently permeated by the Lumina of Clarity – a non-dual, 
primordial source of inner light, order, information, and fundamental awareness, providing the potential coherence and 
meaningfulness of existence.

Explanation: The Lumina of Clarity is not a separate entity external to the QOL, but its inherent inner property, 
its “soul” or organizing principle. It is the absolute, undifferentiated Light, pure potentiality of awareness and order, 
preceding any division into subject and object, information and its carrier. It guarantees that ordered, self- consistent 
structures (universes, laws of physics, life, consciousness) can emerge from the quantum chaos of the Ocean. In terms 
of information, the Lumina of Clarity represents an infinite source of pure information (or potential information), which 
is structured into specific physical and mental forms during the process of emergence. In the spiritual philosophical 
context, the Lumina of Clarity corresponds to the Absolute, the Divine Principle, Non-dual Consciousness, Dao, Brahman 
– the primordial Unity from which everything originates and to which everything strives to return (see Chapter 7). It is 
the eternal source of “luminosity,” manifesting through the dynamics of the Lumion Field.

Postulate III: The Lumion Field – The Dynamic Essence of QOL
Postulate 2.3: The active, dynamic manifestation of the Quantum Ocean of Light, mediating interactions and 
transformations within it, is the Lumion Field (Φ). Its non-linear, fractal dynamics determine the structure of emergent 
reality.

Explanation: If the QOL is potentiality, and the Lumina of Clarity is its inner light and order, then the Lumion Field 
is the “acting force,” the kinetic energy of the Ocean. It is a fundamental field (or set of fields) whose oscillations and 
interactions give rise to all other Standard Model fields and the gravitational field. The Lumion Field possesses complex 
internal dynamics characterized by non-linearity (self-interaction) and fractality (self- similarity across different scales). 
It is this dynamic that is responsible for the formation of stable patterns, resonances, and structures within the QOL. Its 
excitations can manifest as specific quasiparticles – “lumions” or “lumion phonons” (see Chapter 6). Mathematically, the 
Lumion Field is described by corresponding terms in the theory’s Lagrangian (see Chapter 3), including kinetic, potential, 
and non-linear terms reflecting its fractal nature. It plays a key role in the decoherence mechanism (Postulate IV), acting 
as a kind of “medium” whose interaction leads to the classicalization of geometries and fields.

Postulate IV: Quantum Decoherence – The Mechanism of Classicalization
Postulate 2.4: The transition from the quantum superposition of QOL states to the observable classical reality occurs 
through the mechanism of quantum decoherence. This process, governed by interactions with the Lumion Field and the 
internal geometric properties of the Ocean (via Lindblad-type operators), irreversibly suppresses quantum interferences 
between different macroscopically distinguishable configurations, selecting the most stable, resonant, and fractally 
organized states.

Explanation: Fundamentally, the QOL exists in a state of a vast superposition of all possible geometries and field 
configurations. Why do we perceive one specific, classical Universe with its well-defined laws? UT QOL answers: due 
to quantum decoherence. Any subsystem of the Ocean (a potential geometry, a field) inevitably interacts with the rest 
of it, represented by the Lumion Field. This interaction, analogous to the interaction of a quantum system with its 
environment, leads to the “leakage” of quantum coherence.

Mathematically, this process is described by a Lindblad-type master equation for the density matrix of Ocean states (see 
Chapter 3). The Lindblad operators in this theory are not arbitrary but are linked to fundamental geometric invariants 
(e.g., curvature) and the dynamics of the Lumion Field. Decoherence occurs extremely rapidly for macroscopic degrees of 
freedom, effectively “freezing” them into specific classical states. The selection process (einselection) favors states that 
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are most robust against further environmental influence – typically states with certain symmetries, resonant properties, 
and, according to UT QOL, fractal structure. Thus, observable classical reality is not the fundamental level but
the result of a dynamic selection process from an infinite quantum menu of possibilities. This mechanism also explains 
the arrow of time (irreversibility of decoherence) and resolves the measurement problem in QM and quantum gravity.

Postulate V: The Fractal Geometry of Reality
Postulate 2.5: The structure of the Quantum Ocean of Light and the dynamics of the Lumion Field possess 
fundamental fractal properties. The emergent reality arising from decoherence inherits this fractality, which manifests as 
self-similarity of structures and processes across various scales – from quantum fluctuations to the large-scale structure 
of the Universe.

Explanation: Fractality is the property of systems exhibiting self-similarity or statistical self-similarity under changes of 
scale. UT QOL postulates that this feature is embedded in the very fabric of the QOL and the dynamics of the Lumion 
Field. It is not just a geometric characteristic but a dynamic principle reflecting resonant interactions and non-linear 
feedbacks within the Ocean. The decoherence process selects precisely those configurations that best reflect this fractal 
harmony. Consequently, the observable Universe should bear the imprints of this fractality. Examples include: the fractal 
structure of the large-scale distribution of galaxies (which is already observed), the possible fractal nature of spacetime 
itself at micro-levels, fractal patterns in the Cosmic Microwave Background (CMB), a potential link between elementary 
particle masses and the fractal dimension or structure of the QOL vacuum (see Chapters 5, 6). Mathematically, fractality 
is introduced through modified (e.g., logarithmic) terms in the Lagrangian, the use of fractional derivatives, or the 
analysis of solutions using fractal geometry (see Chapter 3).
Fractality provides a natural link between the micro- and macro-worlds (the “Cosmic Symphony” from QLG 8.88).

Postulate VI: The Principle of Non-duality of Being
Postulate 2.6: The fundamental state of the Quantum Ocean of Light, permeated by the Lumina of Clarity, is non-
dual. All observed dualities (subject-object, consciousness-matter, wave-particle, good-evil) are emergent products 
of the decoherence process and the symbolic “distortion” or “separation” of the primary Light (the “Fall of Lucifer” 
metaphor).

Explanation: This postulate connects the physical ontology with deep philosophical and spiritual insights. It asserts 
that at the deepest level, Reality is one and indivisible. The separation into a knowing subject and a known object, into 
an inner world of consciousness and an outer world of matter, is an illusion arising during the formation of classical 
reality. Decoherence, by “collapsing” superpositions, creates the appearance of separate, independent objects and 
observers. The metaphor of the “Fall of Lucifer” (or “Lucifer’s Pride”) from later works is interpreted not theologically, 
but as a symbolic description of the primary act of self-identification, the thought-distortion (“angel-angle”), which 
disrupts the initial unity of the Lumina of Clarity, giving birth to duality, complexity, entropy, and the perceived world as 
an arena of opposing forces. However, behind this apparent separation always lies the primordial non-dual Unity of the 
QOL and Lumina of Clarity. Understanding this principle opens the path to spiritual enlightenment as the restoration of 
the perception of this original wholeness (see Chapter 7). Physically, this means that consciousness and matter are not 
fundamentally different substances but different aspects or manifestations of the single QOL.

Postulate VII: Information as a Fundamental Category
Postulate 2.7: Information is a fundamental constituent of the Quantum Ocean of Light, on par with energy and 
geometry. The Lumina of Clarity is the source of primary information (order), while the processes of decoherence 
and Lumion Field dynamics structure and manifest this information as physical laws, structures, and phenomena of 
consciousness.

Explanation: UT QOL shares the view, gaining traction in modern physics, that information may be no less (and 
possibly more) fundamental than matter or energy (“it from bit”). The QOL is viewed as a gigantic quantum information 
processor. The Lumina of Clarity is the source of “pure meaning” or algorithmic order. The Lumion Field and decoherence 
are the processes that “run” the computation, turning potential information into actual, manifest information. Physical 
laws are stable algorithms selected during the Ocean’s evolution.

Elementary particles are stable information patterns (quantum bits or qubits). Consciousness is a complex information 
process of self-reflection and information processing within the QOL. This postulate allows the use of the powerful 
apparatus of information theory and quantum computation to analyze the dynamics of the Ocean and predict its 
properties. Potential technological applications, such as Lumion Quantum Computers (see Chapter 9), are also based on 
this postulate, suggesting the possibility of using the fundamental information processes of the QOL for computation.

Mathematical Formalism of the Theory
Transitioning from conceptual postulates to a predictive physical theory requires the development of a rigorous 
mathematical formalism. This chapter outlines the key mathematical structures of UT QOL, including the Lagrangian, 
the description of decoherence, renormalization group analysis, and theorems on the existence of solutions.
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The UT QOL Lagrangian: Integrating Gravity, SM, and the Lumion Field
The heart of any fundamental field theory is its Lagrangian (or Lagrangian density), from which the equations of motion 
for all fields are derived using the principle of least action. The UT QOL Lagrangian must unify gravity, Standard Model 
fields, and the new Lumion Field, as well as include terms responsible for decoherence and fractality. The general 
structure of the Lagrangian can be represented as:

Ltotal = Lgravity + LSM + Llumion + Linteraction + Ldecoherence + Lfractal

Gravitational Sector (Lgravity)
In the low-energy limit, this sector must reproduce GR. The standard Einstein-Hilbert Lagrangian is:

μν α βγ δ

(

LEH=√−g
M 2

pl R
2

where g is the determinant of the metric gμν, M pl is the reduced Planck mass, and R is the
scalar curvature. However, UT QOL suggests this is only an effective description. At a more
fundamental level or at high energies, corrections related to the quantum nature of gravity
and fractality may appear:

• Higher-derivative terms: E.g., terms like R2, R Rμν , R Rα β γδ . Such terms often
arise in quantum gravity theories (e.g., Starobinsky gravity as a model for inflation)
and might be necessary for renormalizability or asymptotic safety.

• Non-minimal coupling to the Lumion Field: E.g., a term of the form f (Φ ) R, where
Φ is the Lumion Field. This can lead to an effective variable gravitational "constant."

• Fractal corrections: Possibly using fractional derivative operators instead of
ordinary derivatives, or introducing terms dependent on a fractal dimension.

Standard Model Sector (LSM) and Interaction with the Lumion Field (Linteraction)

This sector includes the standard Lagrangian of the SM for quarks, leptons, gauge bosons
(photon, W, Z, gluons), and the Higgs field.

LSM=Lgauge + Lfermion + LHiggs + LYukawa

A key aspect of UT QOL is the interaction between SM fields and the Lumion Field (Linteraction

). This interaction can be realized in several ways:

• Mass modification: The Yukawa couplings ( yf ), which determine fermion masses
( mf = yf v /√2, where v is the Higgs vacuum expectation value), might depend on
the Lumion Field Φ or on the local "entropy" S of the QOL vacuum, which itself is
determined by the dynamics ofΦ. For example, yf → yf (Φ ) or yf → yf ( S). This could
explain the hierarchy of particle masses (see Chapter 6).

• New interactions: Direct interactions of lumions (quanta of theΦ field) with SM
particles through exchange diagrams. This could lead to new processes and
corrections to known parameters (e.g., anomalous magnetic moments).

• Influence on gauge couplings: The running coupling constants of the SM
(electromagnetic α , weak αW , strong αs) might be influenced by the Lumion Field at
high energies.

Kinetic and Potential Terms of the Lumion Field (Llumion)

This sector describes the intrinsic dynamics of the Lumion FieldΦ. It should include:

• Kinetic term: The standard form
1 ∂
2

Φ ) (∂µΦ ). Higher-derivative terms might be

added to improve the theory’s UV behavior.
µ
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( mf = yf v /√2, where v is the Higgs vacuum expectation value), might depend on
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determined by the dynamics ofΦ. For example, yf → yf (Φ ) or yf → yf ( S). This could
explain the hierarchy of particle masses (see Chapter 6).

• New interactions: Direct interactions of lumions (quanta of theΦ field) with SM
particles through exchange diagrams. This could lead to new processes and
corrections to known parameters (e.g., anomalous magnetic moments).

• Influence on gauge couplings: The running coupling constants of the SM
(electromagnetic α , weak αW , strong αs) might be influenced by the Lumion Field at
high energies.

Kinetic and Potential Terms of the Lumion Field (Llumion)

This sector describes the intrinsic dynamics of the Lumion FieldΦ. It should include:
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µ
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•	 New interactions: Direct interactions of lumions (quanta of the Φ field) with SM particles through exchange 
diagrams. This could lead to new processes and corrections to known parameters (e.g., anomalous magnetic 
moments).

•	 Influence on gauge couplings: The running coupling constants of the SM (electromagnetic α, weak αW, strong 
αs) might be influenced by the Lumion Field at high energies.

Kinetic and Potential Terms of the Lumion Field (Llumion)
This sector describes the intrinsic dynamics of the Lumion Field Φ. It should include:

μν α βγ δ

(

LEH=√−g
M 2

pl R
2

where g is the determinant of the metric gμν, M pl is the reduced Planck mass, and R is the
scalar curvature. However, UT QOL suggests this is only an effective description. At a more
fundamental level or at high energies, corrections related to the quantum nature of gravity
and fractality may appear:

• Higher-derivative terms: E.g., terms like R2, R Rμν , R Rα β γδ . Such terms often
arise in quantum gravity theories (e.g., Starobinsky gravity as a model for inflation)
and might be necessary for renormalizability or asymptotic safety.

• Non-minimal coupling to the Lumion Field: E.g., a term of the form f (Φ ) R, where
Φ is the Lumion Field. This can lead to an effective variable gravitational "constant."

• Fractal corrections: Possibly using fractional derivative operators instead of
ordinary derivatives, or introducing terms dependent on a fractal dimension.

Standard Model Sector (LSM) and Interaction with the Lumion Field (Linteraction)

This sector includes the standard Lagrangian of the SM for quarks, leptons, gauge bosons
(photon, W, Z, gluons), and the Higgs field.

LSM=Lgauge + Lfermion + LHiggs + LYukawa

A key aspect of UT QOL is the interaction between SM fields and the Lumion Field (Linteraction

). This interaction can be realized in several ways:

• Mass modification: The Yukawa couplings ( yf ), which determine fermion masses
( mf = yf v /√2, where v is the Higgs vacuum expectation value), might depend on
the Lumion Field Φ or on the local "entropy" S of the QOL vacuum, which itself is
determined by the dynamics ofΦ. For example, yf → yf (Φ ) or yf → yf ( S). This could
explain the hierarchy of particle masses (see Chapter 6).

• New interactions: Direct interactions of lumions (quanta of theΦ field) with SM
particles through exchange diagrams. This could lead to new processes and
corrections to known parameters (e.g., anomalous magnetic moments).

• Influence on gauge couplings: The running coupling constants of the SM
(electromagnetic α , weak αW , strong αs) might be influenced by the Lumion Field at
high energies.

Kinetic and Potential Terms of the Lumion Field (Llumion)

This sector describes the intrinsic dynamics of the Lumion FieldΦ. It should include:

• Kinetic term: The standard form
1 ∂
2

Φ ) (∂µΦ ). Higher-derivative terms might be

added to improve the theory’s UV behavior.
µ

•	 Potential V (Φ): This term determines the mass of lumions (if the field is massive) and its self-interaction. The 
form of V (Φ) is critically important for cosmology (inflation, dark energy) and might have a complex, possibly non-
linear and fractal structure. For instance, the potential could include terms like Φn and perhaps logarithmic or fractal 
corrections 

µ

• Potential V (Φ): This term determines the mass of lumions (if the field is massive)
and its self-interaction. The form of V (Φ) is critically important for cosmology
(inflation, dark energy) and might have a complex, possibly non-linear and fractal
structure. For instance, the potential could include terms likeΦn and perhaps
logarithmic or fractal correctionsΦm ln (Φ2/ µ2).

Logarithmic and Fractal Corrections (Lfractal)

As stated in Postulate V, fractality is a key feature. It can be introduced into the Lagrangian
via:

• Logarithmic corrections: Terms like ln ( k2/ µ2) or ln (Φ2/ µ2) in propagators or
potentials. An example is the propagator D (k)=1/(k2 ln (1+k 2/µ2)), proposed in
"Emergent Gravity...", which modifies the standard massless propagator 1/k2. Such
corrections often arise from quantum loop calculations or in theories with
anomalous dimensions.

• Fractal operators: Replacing standard derivatives ∂µ with fractional derivatives Dα

of order α . This could lead to non-local effects and change the theory’s behavior at
different scales.

• Explicit dependence on dimension: Theory parameters might depend on the
effective fractal dimension d f of spacetime.

Terms Responsible for Decoherence (Ldecoherence)

Describing decoherence via a Lagrangian is non-trivial, as decoherence is a process related
to open systems and the density matrix, not just pure states described by a Lagrangian.
However, the effective influence of decoherence might be included through:

• Interaction terms with the "environment": Introducing additional fields
modeling the QOL "environment" with which our "subsystem" (geometry, SM fields)
interacts.

• Stochastic terms: Adding random (stochastic) fields or fluctuations to the
equations of motion, reflecting the unpredictable influence of the Ocean. * Effective
non-Hermitian terms: Some formalisms for open systems use non-Hermitian
Hamiltonians to describe damping and decoherence.

A more precise description of decoherence is given by the Lindblad master equation.

Quantum Decoherence in the UT QOL Formalism

As established in Postulate IV, the transition from the quantum superposition of QOL states
to the observable classical reality is governed by the mechanism of quantum decoherence.
While the Lagrangian (Section 3.1) describes fundamental fields and their interactions, a
complete description of the decoherence process requires going beyond the Hamiltonian
dynamics of pure states. Decoherence is inherently a process arising from the interaction of

 

Logarithmic and Fractal Corrections (Lfractal)
As stated in Postulate V, fractality is a key feature. It can be introduced into the Lagrangian via:
•	 Logarithmic corrections: Terms like ln (k2/ μ2) or ln (Φ2/ μ2) in propagators or potentials. An example is the propagator 

D (k)=1/ (k2 ln (1+k2/ μ2)), proposed in “Emergent Gravity...”, which modifies the standard massless propagator 1/ 
k2. Such corrections often arise from quantum loop calculations or in theories with anomalous dimensions.
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•	 Fractal operators: Replacing standard derivatives ∂μ with fractional derivatives Dα of order α. This could lead to non-
local effects and change the theory’s behavior at different scales.

•	 Explicit dependence on dimension: Theory parameters might depend on the effective fractal dimension df of 
spacetime.

Terms Responsible for Decoherence (Ldecoherence)
Describing decoherence via a Lagrangian is non-trivial, as decoherence is a process related to open systems and the 
density matrix, not just pure states described by a Lagrangian.
However, the effective influence of decoherence might be included through:
•	 Interaction terms with the “environment”: Introducing additional fields modeling the QOL “environment” with which 

our “subsystem” (geometry, SM fields) interacts.
•	 Stochastic terms: Adding random (stochastic) fields or fluctuations to the equations of motion, reflecting the 

unpredictable influence of the Ocean. 
•	 Effective non-Hermitian terms: Some formalisms for open systems use non-Hermitian Hamiltonians to describe 

damping and decoherence.

A more precise description of decoherence is given by the Lindblad master equation.

Quantum Decoherence in the UT QOL Formalism
As established in Postulate IV, the transition from the quantum superposition of QOL states to the observable classical 
reality is governed by the mechanism of quantum decoherence. While the Lagrangian (Section 3.1) describes 
fundamental fields and their interactions, a complete description of the decoherence process requires going beyond the 
Hamiltonian dynamics of pure states. Decoherence is inherently a process arising from the interaction of a system with 
its environment, leading to loss of coherence and a transition to mixed states. Therefore, its mathematical description 
uses the formalism of the density matrix (ρ) and master equations for open quantum systems.

The Lindblad Equation for the Density Matrix of Geometries
In UT QOL, the evolution of the state of the Quantum Ocean of Light, represented by the density matrix ρ (which 
describes superpositions and statistical mixtures of different geometries, field configurations, and Lumion Field states), 
obeys a master equation of the Lindblad-Gorini-Kossakowski-Sudarshan (LGKS) type. This is the most general form of a 
Markovian and trace-preserving equation for the evolution of the density matrix in quantum mechanics:

( 2

a system with its environment, leading to loss of coherence and a transition to mixed states.
Therefore, its mathematical description uses the formalism of the density matrix (ρ) and
master equations for open quantum systems.

The Lindblad Equation for the Density Matrix of Geometries

In UT QOL, the evolution of the state of the Quantum Ocean of Light, represented by the
density matrix ρ (which describes superpositions and statistical mixtures of different
geometries, field configurations, and Lumion Field states), obeys a master equation of the
Lindblad-Gorini-Kossakowski-Sudarshan (LGKS) type. This is the most general form of a
Markovian and trace-preserving equation for the evolution of the density matrix in
quantum mechanics:

where:

d ρ =−i [ H , ρ)+ D [ ρ)
d t

• ρ: The density matrix of the system (in this case, the entire QOL or its relevant part,
including geometry and fields).

• H : The Hamiltonian of the system, obtained from the Lagrangian Ltotal (Section 3.1)
via Legendre transformation. The term −i [ H , ρ) describes the standard unitary
evolution of the system (analogous to the Schrödinger equation for the density
matrix).

• D [ ρ): The dissipative term (dissipator), describing the effects of decoherence and
relaxation due to interaction with the "environment" (the rest of the QOL, mediated
by the Lumion Field). In Lindblad form, it is written as:

D [ ρ)=∑ γ L ρ L†− 1 {L† L , ρ }

Here:

k k k k k
k

– Lk : Lindblad operators (or "jump operators"). They model specific processes
of interaction between the system and the environment that lead to loss of
coherence. For example, they might describe the "measurement" of
spacetime curvature by the environment, or the scattering of Lumion Field
quanta on geometric fluctuations.

– γ k: Positive coefficients representing the rates of the corresponding
decoherence processes. Their values determine how quickly specific
quantum superpositions decay.

– { A , B }=A B+ B A: The anticommutator.

)

Where
•	 ρ: The density matrix of the system (in this case, the entire QOL or its relevant part, including geometry and fields).
•	 H: The Hamiltonian of the system, obtained from the Lagrangian Ltotal (Section 3.1) via Legendre transformation. 

The term −i [ H, ρ) describes the standard unitary evolution of the system (analogous to the Schrödinger equation 
for the density matrix).

•	 D [ ρ): The dissipative term (dissipator), describing the effects of decoherence and relaxation due to interaction with 
the “environment” (the rest of the QOL, mediated by the Lumion Field). In Lindblad form, it is written as:

( 2

a system with its environment, leading to loss of coherence and a transition to mixed states.
Therefore, its mathematical description uses the formalism of the density matrix (ρ) and
master equations for open quantum systems.

The Lindblad Equation for the Density Matrix of Geometries

In UT QOL, the evolution of the state of the Quantum Ocean of Light, represented by the
density matrix ρ (which describes superpositions and statistical mixtures of different
geometries, field configurations, and Lumion Field states), obeys a master equation of the
Lindblad-Gorini-Kossakowski-Sudarshan (LGKS) type. This is the most general form of a
Markovian and trace-preserving equation for the evolution of the density matrix in
quantum mechanics:

where:

d ρ =−i [ H , ρ)+ D [ ρ)
d t

• ρ: The density matrix of the system (in this case, the entire QOL or its relevant part,
including geometry and fields).

• H : The Hamiltonian of the system, obtained from the Lagrangian Ltotal (Section 3.1)
via Legendre transformation. The term −i [ H , ρ) describes the standard unitary
evolution of the system (analogous to the Schrödinger equation for the density
matrix).

• D [ ρ): The dissipative term (dissipator), describing the effects of decoherence and
relaxation due to interaction with the "environment" (the rest of the QOL, mediated
by the Lumion Field). In Lindblad form, it is written as:

D [ ρ)=∑ γ L ρ L†− 1 {L† L , ρ }

Here:

k k k k k
k

– Lk : Lindblad operators (or "jump operators"). They model specific processes
of interaction between the system and the environment that lead to loss of
coherence. For example, they might describe the "measurement" of
spacetime curvature by the environment, or the scattering of Lumion Field
quanta on geometric fluctuations.

– γ k: Positive coefficients representing the rates of the corresponding
decoherence processes. Their values determine how quickly specific
quantum superpositions decay.

– { A , B }=A B+ B A: The anticommutator.

)
Here:
•	 Lk : Lindblad operators (or “jump operators”). They model specific processes of interaction between the system and 

the environment that lead to loss of coherence. For example, they might describe the “measurement” of spacetime 
curvature by the environment, or the scattering of Lumion Field quanta on geometric fluctuations.

•	 γ k : Positive coefficients representing the rates of the corresponding decoherence processes. Their values determine 
how quickly specific quantum superpositions decay.

•	 {A, B} = A B+ B A: The anticommutator.
	
Lindblad Operators (Lk ) and Geometric Invariants
A crucial point of UT QOL, as indicated in the works “Emergent Gravity...” and “QOT,” is that the Lindblad operators Lk 
are not arbitrary phenomenological parameters. They must be related to the fundamental properties of the system itself 
– geometry and the Lumion Field. It is assumed that Lk depend on:
•	 Geometric invariants: Such as the scalar curvature R, the square of the Ricci tensor R Rμν, the square of the Weyl 

tensor C Cα βγ δ, or their quantum analogs and fluctuations. The idea is that the “environment” (QOL) effectively 
“measures” curvature and other geometric properties. Superpositions of states with significantly different geometric 
invariants will decohere rapidly. For instance, an operator L might be proportional to the local curvature operator.
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a system with its environment, leading to loss of coherence and a transition to mixed states.
Therefore, its mathematical description uses the formalism of the density matrix (ρ) and
master equations for open quantum systems.

The Lindblad Equation for the Density Matrix of Geometries

In UT QOL, the evolution of the state of the Quantum Ocean of Light, represented by the
density matrix ρ (which describes superpositions and statistical mixtures of different
geometries, field configurations, and Lumion Field states), obeys a master equation of the
Lindblad-Gorini-Kossakowski-Sudarshan (LGKS) type. This is the most general form of a
Markovian and trace-preserving equation for the evolution of the density matrix in
quantum mechanics:

where:

d ρ =−i [ H , ρ)+ D [ ρ)
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• ρ: The density matrix of the system (in this case, the entire QOL or its relevant part,
including geometry and fields).

• H : The Hamiltonian of the system, obtained from the Lagrangian Ltotal (Section 3.1)
via Legendre transformation. The term −i [ H , ρ) describes the standard unitary
evolution of the system (analogous to the Schrödinger equation for the density
matrix).

• D [ ρ): The dissipative term (dissipator), describing the effects of decoherence and
relaxation due to interaction with the "environment" (the rest of the QOL, mediated
by the Lumion Field). In Lindblad form, it is written as:

D [ ρ)=∑ γ L ρ L†− 1 {L† L , ρ }

Here:

k k k k k
k

– Lk : Lindblad operators (or "jump operators"). They model specific processes
of interaction between the system and the environment that lead to loss of
coherence. For example, they might describe the "measurement" of
spacetime curvature by the environment, or the scattering of Lumion Field
quanta on geometric fluctuations.

– γ k: Positive coefficients representing the rates of the corresponding
decoherence processes. Their values determine how quickly specific
quantum superpositions decay.

– { A , B }=A B+ B A: The anticommutator.
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•	 The Lumion Field (Φ): Interaction with fluctuations of the Lumion Field is the main driver of decoherence. The 
operator’s Lk may include the field Φ itself, its gradients ∂μ Φ, or more complex functions describing the non-linear 
interaction of the Lumion Field with geometry and SM fields.

The specific form of Lk and the values of γ k should be derived from a more fundamental description of interactions within 
the QOL or determined from symmetry and self- consistency considerations.

Decoherence Rate and Selection of Classical States (Einselection)
The decoherence rates γ k determine the efficiency of the process. UT QOL assumes these rates are very high for 
macroscopic differences in geometry and field configurations but can be small for microscopic degrees of freedom. This 
leads to the rapid suppression of superpositions of macroscopically distinct “worlds.”

The Lindblad master equation describes the process of diagonalization of the density matrix in the so-called “pointer 
basis,” which is determined by the operators Lk. The states of this basis are the most robust against environmental 
influence – these are precisely the “classical” states selected during the decoherence process (einselection, environment- 
induced superselection). According to Postulates IV and V, in UT QOL, these stable states are the resonant, fractally 
organized configurations of geometry and fields – the “waves” in the Quantum Ocean.

Thus, the Lindblad equation mathematically describes how, from an initial quantum superposition (ρ with non-zero 
off-diagonal elements), the system evolves towards a statistical mixture (ρ becomes diagonal in the pointer basis) of 
quasi-classical states.

The Role of the Propagator D (k)=1/ (k2 ln (1+k 2/ μ2))
Although the Lindblad equation describes the decoherence process itself, the dynamics of the interactions leading to it 
(determining the Hamiltonian H and the operators Lk ) are set by the fundamental interactions within the QOL. Several 
works (“Emergent Gravity...”, “Lux38ru”, “Lux33ru”, “UT QOL 2 paper”) emphasize the importance of a specific form of 
the propagator for the fields (likely for the Lumion Field or gravitational/geometric fluctuations):

the propagator for the fields (likely for the Lumion Field or gravitational/geometric
fluctuations):

D (k )= 1

k 2 ln (1+ k2/ µ2)

where k is the momentum (wave vector), and µ is some characteristic scale (possibly
related to the Planck scale or the scale of inflation/lumion interactions). This propagator
differs from the standard massless propagator 1/k2 by the presence of the logarithmic term.
Such a form often indicates:

• Quantum radiative corrections: Logarithms are typical results of loop diagram
calculations in QFT.

• Anomalous dimensions: In theories with non-trivial fixed points of the RG flow
(see Section 3.3), fields can acquire anomalous dimensions, modifying their
propagators.

• Fractal/multi-scale nature: Logarithmic dependence might reflect a fractal
structure of interactions or spacetime.

The key properties of this propagator, as claimed in the Appendices of the source works,
are its analyticity in the complex momentum plane (except for a pole at k 2=0 and a cut or
singularity at k 2=−μ2) and the absence of additional poles ("ghosts") on the physical sheet.
This is critically important for ensuring:

• Unitarity of the theory: The absence of negative-norm ghosts guarantees
probability conservation.

• Causality: The analytic properties of the propagator are related to the fulfillment of
the causality principle.

• Good UV behavior: The logarithmic damping at large k (∼1/(k 2 lnk2)) is better than
the standard propagator’s, which aids the convergence of integrals and might be
related to the theory’s UV completeness or asymptotic safety.

Therefore, this propagator describes the nature of interactions within the QOL, which, in
turn, determine both the unitary evolution (H ) and the dissipative processes (Lk) leading
to decoherence. Its specific form is a consequence of the fundamental (possibly fractal and
logarithmic) structure of UT QOL.

In summary, the formalism of the Lindblad equation, supplemented by operators Lk linked
to geometry and the Lumion Field, and relying on interactions described by the propagator
D (k ), provides the mathematical foundation for describing the emergence of the classical
world from the Quantum Ocean of Light. It naturally resolves the measurement problem in
quantum gravity, as classical geometry emerges dynamically through interaction with the
internal degrees of freedom of the Ocean itself, without needing to appeal to an external
observer.

where k is the momentum (wave vector), and μ is some characteristic scale (possibly related to the Planck scale or 
the scale of inflation/lumion interactions). This propagator differs from the standard massless propagator 1/ k2 by the 
presence of the logarithmic term. Such a form often indicates:
•	 Quantum radiative corrections: Logarithms are typical results of loop diagram calculations in QFT.
•	 Anomalous dimensions: In theories with non-trivial fixed points of the RG flow (see Section 3.3), fields can 

acquire anomalous dimensions, modifying their propagators.
•	 Fractal/multi-scale nature: Logarithmic dependence might reflect a fractal structure of interactions or spacetime.

The key properties of this propagator, as claimed in the Appendices of the source works, are its analyticity in the complex 
momentum plane (except for a pole at k2 = 0 and a cut or singularity at k2 = −μ2) and the absence of additional poles 
(“ghosts”) on the physical sheet. This is critically important for ensuring:
•	 Unitarity of the theory: The absence of negative-norm ghosts guarantees probability conservation.
•	 Causality: The analytic properties of the propagator are related to the fulfillment of the causality principle.
•	 Good UV behavior: The logarithmic damping at large k (∼1/ (k2 ln k2)) is better than the standard propagator’s, 

which aids the convergence of integrals and might be related to the theory’s UV completeness or asymptotic safety.

Therefore, this propagator describes the nature of interactions within the QOL, which, in turn, determine both the 
unitary evolution (H) and the dissipative processes (Lk ) leading to decoherence. Its specific form is a consequence of 
the fundamental (possibly fractal and logarithmic) structure of UT QOL.

In summary, the formalism of the Lindblad equation, supplemented by operators Lk linked to geometry and the Lumion 
Field, and relying on interactions described by the propagator D (k), provides the mathematical foundation for describing 
the emergence of the classical world from the Quantum Ocean of Light. It naturally resolves the measurement problem 
in quantum gravity, as classical geometry emerges dynamically through interaction with the internal degrees of freedom 
of the Ocean itself, without needing to appeal to an external observer.

Renormalization Group Analysis and Asymptotic Safety
One of the fundamental problems in attempting to quantize gravity using standard QFT methods is the appearance of 
uncontrollable ultraviolet (UV) divergences. This means the theory loses predictive power at very small distances or high 
energies (around the Planck scale). For a theory to be fundamental, it must be “UV complete,” i.e., remain meaningful 
and predictive at all energies, up to infinity. UT QOL claims to possess this property, presumably through the mechanism 
of asymptotic safety.
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Beta-Functions for Coupling Constants
The key tool for studying the behavior of a theory under changes in energy scale μ is the renormalization group (RG) 
method. The RG describes how the effective coupling constants gi of the theory (e.g., Newton’s gravitational constant 
G, SM couplings, parameters of the Lumion Field and its interactions) “run,” i.e., change, with the scale μ. This change 
is described by the so-called beta-functions:

j

total i j

Renormalization Group Analysis and Asymptotic Safety

One of the fundamental problems in attempting to quantize gravity using standard QFT
methods is the appearance of uncontrollable ultraviolet (UV) divergences. This means the
theory loses predictive power at very small distances or high energies (around the Planck
scale). For a theory to be fundamental, it must be "UV complete," i.e., remain meaningful
and predictive at all energies, up to infinity. UT QOL claims to possess this property,
presumably through the mechanism of asymptotic safety.

Beta-Functions for Coupling Constants

The key tool for studying the behavior of a theory under changes in energy scale µ is the
renormalization group (RG) method. The RG describes how the effective coupling constants
gi of the theory (e.g., Newton’s gravitational constant G, SM couplings, parameters of the
Lumion Field and its interactions) "run," i.e., change, with the scale µ. This change is
described by the so-called beta-functions:

β ( g )=µ
d gi =

d gi

i j d µ d (ln µ)

Beta-functions are calculated based on quantum corrections (loop diagrams) to interaction
processes. Their form depends on the field content of the theory and the structure of the
Lagrangian L . Zeros of the beta-functions (β ( g¿)=0) correspond to fixed points of the RG
flow, where the coupling constants cease to change with scale.

UV Completeness and Fixed Points of the RG Flow

There are two main scenarios for how a theory can be UV complete:

1. Asymptotic Freedom: All beta-functions go to zero as μ→∞ , so all interactions
become negligibly weak in the UV limit. The classic example is Quantum
Chromodynamics (QCD). This scenario is unlikely for gravity, whose coupling
constant G (with dimension [ mass )− 2) effectively grows with energy in the standard
approach.

2. Asymptotic Safety (Weinberg, 1979): The RG flow in the space of all possible
theories (theory space) has a non-trivial (interacting) fixed point g¿ in the UV limit
( μ→∞). If such a UV fixed point exists and has a finite number of "relevant"
directions (eigenvectors of the stability matrix ∂ βi /∂gj with positive eigenvalues),
then the theory is predictive and UV complete. All other (infinitely many)
"irrelevant" parameters are fixed by the requirement that the RG trajectory lands on
the UV fixed point as μ→∞ .

UT QOL, according to statements in the source works (e.g., "Emergent Gravity..."), is
constructed to realize the asymptotic safety scenario. Several key features of the theory
might lead to this:

Beta-functions are calculated based on quantum corrections (loop diagrams) to interaction processes. Their form 
depends on the field content of the theory and the structure of the Lagrangian L. Zeros of the beta-functions (β ( g¿)=0) 
correspond to fixed points of the RG flow, where the coupling constants cease to change with scale.

UV Completeness and Fixed Points of the RG Flow
There are two main scenarios for how a theory can be UV complete:
•	 Asymptotic Freedom: All beta-functions go to zero as μ → ∞, so all interactions become negligibly weak in the UV 

limit. The classic example is Quantum Chromodynamics (QCD). This scenario is unlikely for gravity, whose coupling 
constant G (with dimension [ mass)− 2) effectively grows with energy in the standard approach.

•	 Asymptotic Safety (Weinberg, 1979): The RG flow in the space of all possible theories (theory space) has a 
non-trivial (interacting) fixed point g¿ in the UV limit ( μ → ∞). If such a UV fixed point exists and has a finite number 
of “relevant” directions (eigenvectors of the stability matrix ∂ βi / ∂gj with positive eigenvalues), then the theory 
is predictive and UV complete. All other (infinitely many) “irrelevant” parameters are fixed by the requirement that 
the RG trajectory lands on the UV fixed point as μ → ∞.

UT QOL, according to statements in the source works (e.g., “Emergent Gravity...”), is constructed to realize the asymptotic 
safety scenario. Several key features of the theory might lead to this:

•	 Quantum gravitational effects: Including quantum fluctuations of the metric and SM fields, as well as the 
Lumion Field, contributes to the beta-functions of gravitational constants (G and the cosmological constant Λ) in a 
way that might halt their growth and lead to a fixed point.

•	 Higher derivatives and non-minimal couplings: The presence of terms like R2 or couplings like f (Φ) R in the 
gravitational sector (Section 3.1.1) significantly modifies the RG flow of gravity.

•	 Lumion Field dynamics: The Lumion Field and its interactions contribute to the RG evolution of all coupling 
constants, including gravitational ones.

•	 Fractal structure and logarithmic corrections: The modified propagator D(k) (Section 3.2.4) and other possible 
fractal/logarithmic terms in the Lagrangian (Section 3.1.4) alter the UV behavior of loop integrals. The slower growth 
of interactions like ∼1/ ln (k2/ μ2) at k → ∞ compared to standard theories might be key to achieving asymptotic 
safety. An effective change in spacetime dimensionality at small scales due to fractality could also contribute to UV 
convergence.

If UT QOL is indeed asymptotically safe, it means it is a fundamental theory that does not require further “UV completion” 
(like string theory for QFT). The finite number of relevant parameters at the UV fixed point would correspond to the 
fundamental constants of nature, which must be determined from experiment.

Absence of Ghosts and Unitarity
Often, theories with higher derivatives, which can improve UV behavior (e.g., R2 gravity), suffer from the problem of 
“ghosts” – states with negative norm or negative energy that violate unitarity (probability conservation) and causality.

As discussed in the context of the propagator D (k) (Section 3.2.4 and Appendix B in source works), UT QOL is specifically 
constructed to avoid this problem. It is claimed that the specific logarithmic structure of interactions, reflected in the 
propagator, allows achieving improved UV convergence (and potentially asymptotic safety) without generating ghost 
poles in the S-matrix. The analytic properties of D (k) in the complex momentum plane are a key argument for the 
theory’s unitarity.

Thus, the renormalization group analysis of UT QOL points towards the potential possibility that the theory is simultaneously 
UV complete (via asymptotic safety) and unitary, which would make it a strong candidate for a fundamental theory 
of quantum gravity and a unified theory of all interactions. Rigorously proving the existence of the UV fixed point 
and calculating its properties is a complex task requiring further research using non-perturbative RG methods (e.g., 
functional RG).

Analysis of Stability and Existence of Solutions
A fundamental physical theory must be not only conceptually appealing and potentially verifiable but also mathematically 
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sound. This means that the system of equations describing the dynamics of the theory’s fields (derived from Ltotal) must 
admit the existence of physically reasonable solutions, and these solutions must be stable against small perturbations. 
Without proof of existence and stability, the theory remains merely a set of hypotheses without a solid mathematical 
foundation.

Application of the Nash-Moser Theorem
The equations of motion arising from the UT QOL Lagrangian (Section 3.1) constitute a complex system of non-linear, 
coupled partial differential equations. This system includes equations for the spacetime metric gμν, Standard Model 
fields, and the Lumion Field Φ. The presence of non-linear interactions, higher derivatives, potential fractal operators, 
and coupling between different sectors makes the analysis of the existence and uniqueness of solutions extremely 
challenging. Standard existence theorems for linear or quasi-linear equations are generally inapplicable here.

The source works (particularly Appendix A of “Emergent Gravity...”, and mentions in “Lux38ru”) claim that a powerful 
tool from non-linear functional analysis – the Nash- Moser inverse function theorem (or implicit function theorem) – is 
used to prove the existence of solutions.
•	 Idea of the Nash-Moser Theorem: This theorem is a generalization of the classical implicit function theorem 

to infinite-dimensional function spaces (like Banach or Fréchet spaces), where standard methods fail due to the 
so-called “loss of smoothness” or “loss of derivatives.” When solving many non-linear PDEs, especially of geometric 
nature, linearizing the problem at each step of an iterative scheme (like Newton’s method) leads to a loss of 
some number of derivatives, hindering the convergence of iterations in ordinary function spaces. The Nash- Moser 
theorem provides a technique (often involving smoothing operators and rapidly converging iterations) to overcome 
this difficulty and prove the existence of solutions for a wide class of “hard-to-invert” non-linear operators.

•	 Application in UT QOL: It is claimed that using methods based on the Nash-Moser theorem, one can prove the 
existence of global (in time or space, depending on the problem setup – e.g., for the Cauchy problem or static 
configurations) solutions to the system of UT QOL equations. This implies that despite the complexity and non- 
linearity, the dynamics described by the theory are mathematically predictable and do not lead to the spontaneous 
formation of singularities (except, perhaps, physically expected ones, like inside black holes or at the beginning of 
time).

Solutions in Sobolev Spaces Hs (M)
Proofs of existence for PDEs are usually conducted in specific function spaces that characterize the smoothness of 
functions. In the context of UT QOL and the Nash-Moser theorem, Sobolev spaces Hs (M) are mentioned.
•	 Sobolev Spaces: The space Hs (M) on a manifold M consists of functions whose derivatives up to order s are 

square-integrable (belong to L2). The parameter s characterizes the smoothness: the larger s, the smoother (more 
continuous, differentiable) the functions are.

•	 Significance of s> dim (M)/ 2: Appendix A of “Emergent Gravity...” states that solutions exist in Hs (M) for s 
>3. For 4-dimensional spacetime (dim (M)=4), the condition s> dim (M)/ 2=2 (according to Sobolev embedding 
theorems) guarantees that functions are at least continuous. The condition s >3 ensures even greater smoothness 
(continuity of first derivatives), which is important for the metric and fields to be regular enough for physical 
interpretation (e.g., for curvature to be well- defined). This ensures that the obtained solutions are “classical” or 
“weak” but sufficiently smooth to describe physical reality.

Stability Analysis
Besides existence, the stability of solutions is crucial. Physically realizable configurations are those that are stable 
against small fluctuations. Stability analysis typically involves:
•	 Finding specific solutions: E.g., static, cosmological (like Friedmann-Lemaître- Robertson-Walker), or black hole 

solutions.
•	 Linearizing the equations: Considering small perturbations δ gμν , δ Φ, etc., around a background solution.
•	 Analyzing the spectrum of linearized operators: Studying the equations for perturbations. The absence of 

modes with exponential growth in time (tachyonic instabilities, corresponding to imaginary frequencies or negative 
masses squared) is a necessary condition for stability.

The form of the Lumion Field potential V (Φ) and the properties of the propagator D (k) play a key role in ensuring 
stability. For example, the minimum of the potential must correspond to a stable vacuum, and the absence of ghosts 
(guaranteed by the properties of D (k)) prevents instabilities related to negative energies. Although a detailed stability 
analysis of all possible solutions is a separate complex task, it is assumed that the physically relevant solutions selected 
by the decoherence mechanism are stable.

In conclusion
according to the claims supported by references to the application of the Nash-Moser theorem and analysis in Sobolev 
spaces, the mathematical formalism of UT QOL is constructed to admit the existence of sufficiently smooth and physically 
meaningful solutions. This, combined with the presumed unitarity and asymptotic safety, lends the theory the necessary 
mathematical rigor and consistency.
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Emergence of Spacetime and Gravity
Having considered the fundamental postulates (Chapter 2) and the mathematical apparatus (Chapter 3) of the Universal 
Theory of the Quantum Ocean of Light, we can now apply these tools to address one of the deepest mysteries of 
physics: how does the macroscopic, classical, four-dimensional spacetime, described by Einstein’s General Relativity, 
emerge from the primordial, quantum, potentially infinite-dimensional and fractal Quantum Ocean of Light? This chapter 
is dedicated to the mechanisms of the emergence of geometry, gravity, and time itself.

From Quantum Fluctuations to Classical Geometry
According to UT QOL, spacetime is not a fundamental arena where events unfold. Instead, the geometry of spacetime 
itself is a dynamic variable, initially existing as a quantum superposition of all possible configurations within the QOL 
(Postulate I). How does a definite, classical structure crystallize from this “quantum fog” of geometries?
	 Mechanism of Geometric Decoherence: Quantum decoherence, described in Section 3.2, plays the key role. 

The geometric degrees of freedom of the Ocean (fluctuations of metric, curvature, topology) continuously interact 
with other degrees of freedom, primarily with the Lumion Field (Postulate III, Postulate IV). This interaction, 
mathematically described by the Lindblad equation with operator’s Lk dependent on geometric invariants and the 
Lumion Field, leads to the rapid suppression of quantum interference between states with macroscopically different 
geometric properties.

	 ”Freezing” of Degrees of Freedom: For any local observer or subsystem interacting with the environment within 
the QOL, the quantum superpositions of geometry rapidly “collapse” to a diagonal density matrix in the preferred 
basis. This means that the geometric degrees of freedom are effectively “frozen,” and a well- defined, quasi-classical 
metric gμν (x) emerges, characterizing the local geometry of spacetime. Quantum fluctuations do not disappear 
completely, but their coherent effects become negligible on macroscopic scales.

	 Formation of the 4D Continuum: Why is it specifically a four-dimensional spacetime with Lorentzian signature 
that gets selected during decoherence? UT QOL can offer several explanations:

•	 Dynamical Stability: Perhaps 4D geometries correspond to the most stable, resonant solutions of the UT QOL 
equations of motion (see Section 3.4). Solutions with other dimensions might be unstable and quickly decay back 
into the Ocean or fail to allow the formation of complex structures.

•	 Properties of the Lumion Field: The dynamics of the Lumion Field and its interaction with geometry might favor the 
formation of precisely 4D structures.

•	 Fractal Nature: Although the fundamental structure of the QOL might be fractal (Postulate V), its effective 
dimension on macroscopic scales, accessible to observation after decoherence, might tend towards 4.

•	 Anthropic Principle in the QOL Context: In the infinite Ocean, “waves” with various dimensions might be 
realized, but only in a 4-dimensional (or close to it) universe could the conditions for observers of our type arise. 
Thus, the observed 4-dimensionality is an emergent property, a result of dynamic selection.

	 Resolution of the Measurement Problem in QG: As noted earlier (Section 3.2.3), this mechanism of emergence 
via decoherence elegantly solves the measurement problem in the context of quantum gravity. Classical geometry 
emerges objectively as a result of internal interactions within the QOL, without needing to postulate the existence 
of an external classical observer or an arbitrary “collapse of the wave function.” This also resonates with the 
philosophical implications (mentioned in “Emergent Gravity...”) about consciousness collapsing possibilities, but here 
the process is objective at the level of the Ocean’s physics.

Recovering General Relativity (GR)
If classical geometry is emergent, then the theory describing it – GR – must also be emergent, not fundamental. UT QOL 
asserts that GR is the low-energy effective description of the dynamics of the “frozen” geometry.
	 Derivation of Einstein’s Equations: Einstein’s equations (Gμν = 8 π G Tμν , where Gμν is the Einstein tensor and 

Tμν is the stress-energy tensor of matter) should arise when considering the long-wavelength, low-energy modes of 
the classical metric gμν obtained after decoherence. Mathematically, this might correspond to:

•	 Integrating out high-energy quantum fluctuations of geometry and the Lumion Field within a path integral formalism.
•	 Averaging the equations of motion derived from Ltotal over the states from the preferred basis of decoherence.
•	 The low-energy limit of the RG flow (Section 3.3), where the dominant term in the gravitational Lagrangian becomes 

the Einstein-Hilbert term √−g R (Section 3.1.1).
	 Gravitational Constant as an Emergent Parameter: In this approach, Newton’s gravitational constant G (or 

the related Planck mass Mpl = 1/ √8 π G) is not a fundamental constant of nature. Its value is determined by the 
properties of the QOL and the decoherence process. It might be related to:

•	 The vacuum expectation value of the Lumion Field ⟨ Φ ⟩.
•	 The effective “stiffness” of spacetime arising after the “freezing” of quantum fluctuations.
•	 The parameters of the UV fixed point in the asymptotic safety scenario (Section 3.3.2).
•	 This opens the possibility that G might vary slightly in space or time if the properties of the QOL vacuum change 

(see Chapter 8).

Quantum Gravitational Corrections to Gravity
Since GR is only an effective theory, UT QOL predicts the existence of deviations from it, especially in regimes where the 
fundamental quantum and fractal nature of the QOL becomes manifest:
	 High Energies / Small Distances: Near the Planck scale, inside black holes, in the very early Universe, GR must 
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be modified.
	 Sources of Corrections: These corrections are a direct consequence of:
•	 Residual quantum fluctuations of geometry not fully suppressed by decoherence.
•	 The influence of the Lumion Field dynamics (Φ) on geometry.
•	 The fractal structure of the QOL (Postulate V), leading to non-local effects or modification of laws at small scales.
•	 Higher-derivative terms (R2, etc.) or fractal terms in the fundamental Lagrangian Ltotal (Section 3.1), which become 

significant at large curvatures.
	 Manifestations: These corrections might manifest as:
•	 Modification of the law of gravity at short distances.
•	 Altered properties of black holes (e.g., resolution of the singularity, changes in thermodynamics).
•	 Anomalies in cosmological observations (spectrum of primordial fluctuations, gravitational waves).
•	 Weak but detectable fluctuations of the gravitational field even in “calm” spacetime, predicted in “Emergent Gravity...” 

as δ g ∼10− 14 m/s2, caused by residual QOL activity.

The Nature of Time and the Arrow of Time
In UT QOL, time, like space, loses its fundamental status.
•	 Emergent Time: Time is not an a priori category but emerges as a parameter characterizing the irreversible 

process of decoherence and the evolution of states within the QOL. The parameter t in the Lindblad equation (3.2.1) 
can be interpreted as a measure of the “unfolding” of classical reality from quantum potentiality.

•	 Arrow of Time: One of the deepest mysteries of physics – why time flows only in one direction (from past to 
future) – finds a natural explanation in UT QOL. The arrow of time is a direct consequence of the irreversibility 
of the decoherence process. As a subsystem (our Universe) interacts with the environment (the rest of the QOL), 
information about quantum phases is lost (transferred to correlations with the Ocean), and entropy (related to 
the entanglement between system and environment) increases. This irreversible increase in entropy and loss 
of coherence define the thermodynamic and quantum arrow of time. The temporal asymmetry we observe is a 
reflection of the fundamental asymmetry of the emergence process of the classical world.

•	 Fluctuations of Time? If time itself is emergent and linked to dynamic processes in the QOL (decoherence, 
Lumion Field fluctuations), one might speculate about the possibility of microscopic fluctuations in the rate of time 
flow. This could be related to the predictions of micro-variations in the speed of light c (which links space and time) 
in the QLG 8.88 and QOT theories, as the local decoherence rate or QOL vacuum properties might fluctuate slightly.

Thus, Chapter 4 demonstrates how UT QOL provides a smooth transition from the fundamental, quantum, timeless 
reality of the Quantum Ocean of Light to the observed classical, 4-dimensional spacetime, obeying the laws of GR to a 
first approximation but bearing the imprints of its quantum and fractal origins.

Cosmology of the Quantum Ocean of Light
Having understood how spacetime and gravity emerge from the Quantum Ocean of Light (Chapter 4), we can now turn 
to cosmological questions: the origin and evolution of the Universe as a whole, the nature of its mysterious dark sectors, 
and the explanation of observed structures. UT QOL offers a radically new perspective on these problems, viewing our 
Universe not as an isolated entity but as a dynamic manifestation of the fundamental Ocean.

The Origin of Our Universe: A Wave in the Ocean
The traditional Big Bang model faces the problem of the initial singularity – a state of infinite density and temperature 
where known laws of physics break down. UT QOL offers a different view:
•	 Not Singularity, but Resonance: The “Big Bang” in UT QOL is not the beginning of time and space from nothing, 

but rather a large-scale phase transition or resonant excitation within the pre-existing Quantum Ocean of Light. Our 
Universe can be envisioned as a giant, stable “wave” or soliton-like structure, formed as a result of Lumion Field 
dynamics and selected by the decoherence process (the “Universe as a wave” concept from QOT and UT QOL). This 
“wave” is characterized by a specific set of effective physical laws and constant values.

•	 Role of the Lumion Field: The triggering of this process could be linked to fluctuations or specific dynamics of 
the Lumion Field Φ in some region of the QOL, leading to a local “boiling” of energy and subsequent expansion and 
cooling, forming our observable Universe.

•	 Natural Multiverse: The concept of the QOL as a superposition of all possibilities naturally leads to the idea of a 
multiverse. Other “waves” or decohered regions in the QOL, where decoherence led to different stable configurations, 
might exist as other universes, potentially with entirely different properties, laws, and dimensions. Our Universe is 
just one of an infinite number of realizations within the Ocean.

•	 Dynamic Selection of Constants (Resolving Fine-Tuning): Why do the fundamental constants of our Universe 
(speed of light, electron charge, gravitational constant, etc.) have precisely the values that allow for the existence 
of complex structures and life? UT QOL (especially in the QOT version) offers an elegant solution: it’s not “fine-
tuning” for us, but dynamic selection during the decoherence process. From the entire spectrum of possibilities 
within the QOL, decoherence (Postulate IV) selects and stabilizes those configurations (“waves”) that possess the 
greatest stability, resonant properties, and internal self-consistency (possibly related to fractal harmony, Postulate 
V). Universes with “unsuccessful” sets of constants are simply unstable and quickly decay back into the Ocean or 
cannot form complex structures. We exist in one of the successfully “selected” universes.
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The Early Universe and Inflation: Dynamics of the Lumion Field
The period of cosmic inflation – extremely rapid exponential expansion in the very first moments after the Big Bang – is a 
standard element of modern cosmology, explaining the flatness, homogeneity, and isotropy of the observable Universe, 
as well as the origin of primordial fluctuations. In UT QOL, inflation finds a natural explanation:
•	 Inflation as a Phase Transition: Inflation can be linked to the dynamics of the Lumion Field Φ in the early, high-

energy phase of our “universal wave.” If the potential of the Lumion Field V (Φ) (see Section 3.1.3) has a suitable 
form, for example, containing a plateau or a metastable false vacuum, then the field, slowly “rolling” down from this 
plateau towards the true minimum, would act as an effective cosmological constant, causing exponential expansion 
(inflation).

•	 Generation of Primordial Fluctuations: Quantum fluctuations of the Lumion Field itself δ Φ and fluctuations of 
the metric δ gμν (gravitons), inevitably present in the QOL due to its quantum nature, are stretched to astronomical 
scales during inflation. After inflation ends, these fluctuations become classical (due to decoherence) and serve 
as the “seeds” for the formation of the large-scale structure of the Universe (galaxies, clusters of galaxies). The 
spectrum of these fluctuations carries information about the physics of inflation and the fundamental structure of 
the QOL.

•	 Predictions for the CMB: UT QOL predicts a spectrum of primordial fluctuations characterized by parameters 
ns (scalar spectral index) and r (tensor-to-scalar ratio). However, unlike the simplest single-field slow-roll models, 
deviations are possible here:

•	 A small “running” of the spectral index d ns/ d (ln k).
•	 Non-Gaussianity of fluctuations above the standard level.
•	 Fractal anomalies (see Section 5.5), reflecting the fractal nature of the QOL or resonant effects during inflation. 

These predictions are key for experimental verification of the theory.

Dark Matter (DM): Residual Effects of Decoherence and QOL Structures
The mystery of dark matter – the invisible substance making up about 85
	 DM as a Manifestation of QOL: Dark matter might not be particles but residual effects of the decoherence 

process or specific excitations of the QOL/Lumion field itself, which have not fully integrated into the structure of 
“classical” baryonic matter and radiation (idea from “Emergent Gravity”, QOT, UT QOL).

	 Possible Candidates
•	 Not Fully Decohered Modes: Geometric or luminous modes that have retained some quantum coherence or exist in 

an “intermediate” state between the quantum Ocean and the classical world.
•	 Stable Excitations of the Lumion Field: Perhaps the Lumion Field allows for stable, localized configurations (like 

solitons or oscillons) that interact predominantly gravitationally.
•	 Topological Defects: Remnants of phase transitions in the early Universe (related to Φ), such as domain walls, 

strings, or monopoles forming in the QOL structure.
	 Weak Interaction: The reason dark matter interacts with ordinary matter mainly gravitationally lies in its nature. 

Being tied to the fundamental geometric/lumionic structure of the QOL, it does not possess Standard Model 
charges (electric, weak, strong), which arise as properties of specific emergent excitations (quarks, leptons) after 
decoherence establishes the classical world.

	 Observational Signatures: Although DM in this model is not a standard particle, it might have observable 
manifestations:

•	 Anomalous Gravitational Fluctuations: The predicted fluctuations δ g ∼10− 14 m/s2 could be related to 
fluctuations of the DM background.

•	 Very Weak Interaction/Decay: If DM is not absolutely stable, it’s extremely slow decay or annihilation could 
produce faint signals in gamma-rays or X- rays.

•	 Differences from CDM in Structure: The distribution of DM on small scales or its influence on the earliest 
galaxies might differ slightly from the predictions of the standard Cold Dark Matter (CDM) model.

Dark Energy (DE): Dynamics of QOL Vacuum Entropy
The accelerated expansion of the Universe, attributed to dark energy, also finds an explanation within the dynamics of 
the QOL:
	 DE as QOL Vacuum Energy: Dark energy is not Einstein’s cosmological constant Λ, but the dynamic energy 

density (or pressure) of the Quantum Ocean of Light vacuum itself, remaining after the formation of our “universal 
wave” (idea from “Emergent Gravity”, QOT, UT QOL).

	 Mechanisms
•	 Residual Energy of the Lumion Field: The energy corresponding to the minimum of the potential V (Φ) after inflation.
•	 Entropy of Spacetime: As suggested in “Emergent Gravity,” DE might be related to the entropy inherent in the 

emergent structure of spacetime arising from decoherence.
•	 Ongoing Decoherence: Perhaps a slow, ongoing decoherence process on cosmological scales contributes to the 

vacuum energy density.
	 Dynamical Cosmological “Constant”: The most crucial consequence is that the cosmological “constant” Λ is 

actually not constant but evolves slowly over time, as the state of the QOL vacuum in our Universe can change. This 
has two advantages:

•	 Alleviation of the Λ fine-tuning problem: The small value of Λ observed today does not require incredibly precise 
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tuning in the early Universe but is a result of long cosmological evolution.
•	 Explanation of Cosmological Tensions: A slight change in Λ over time (i.e., a change in the dark energy equation 

of state) might help resolve some discrepancies between cosmological datasets, such as the “Hubble tension” 
(disagreement in Hubble constant values measured by different methods).

	 Connection to Scale μ: The scale μ, appearing in the propagator D (k) and possibly in the Lagrangian, might set 
the characteristic magnitude of the dark energy density.

Large-Scale Structure (LSS) and Fractality of the Universe
The fundamental fractality of the QOL (Postulate V) should leave its imprints on the structure of the observable Universe:
	 Fractal Anomalies in the CMB: The Cosmic Microwave Background (CMB) is a snapshot of the early Universe. UT 

QOL predicts that the CMB temperature map should contain not only random Gaussian fluctuations but also specific 
fractal patterns and anomalies (predicted in QOT, Lux38/33ru, UT QOL 2), such as:

•	 The anomalously large “Cold Spot.”
•	 Alignments of the lowest multipoles (quadrupole, octupole).
•	 Deviations from statistical isotropy.
•	 Non-Gaussianity at specific angular scales.

These anomalies, partially observed by the WMAP and Planck missions, could be direct evidence of the resonant fractal 
structure of the “universal wave” in the QOL.

	 Fractality of Large-Scale Structure (LSS): The distribution of galaxies and galaxy clusters in space should also 
bear traces of fractality, manifesting in correlation functions or topological properties of the LSS on very large scales, 
possibly deviating from the predictions of the standard ΛCDM model.

	 Tension with BAO Data (DESI DR2): The “UT QOL 2 paper” mentions that comparing standard ΛCDM predictions 
with recent Baryon Acoustic Oscillation (BAO) data from the DESI project might indicate some tension. UT QOL, 
proposing dynamic dark energy or modified gravity, could potentially fit these data better.

Black Holes (BHs): Windows into Other QOL Structures
Black holes in UT QOL are not just exotic astrophysical objects but unique laboratories where the fundamental structure 
of the Ocean becomes manifest:
•	 Resolution of the Singularity: The classical singularity at the center of a BH is an artifact of GR. In UT QOL, as 

one approaches the center, quantum gravitational effects, Lumion Field dynamics, and the fractal structure of the 
QOL become dominant, preventing the formation of infinite curvature. The singularity is replaced by some exotic 
phase of matter/geometry or a transition to a description in terms of the QOL itself.

•	 Hypothesis of an Extra Dimension (UT QOL 2 paper, Lux38/33ru): An intriguing hypothesis is proposed: 
during the collapse of superdense matter into a BH, the extreme conditions might trigger a local phase transition in 
the QOL structure, leading to the emergence of an effective extra dimension or an interface with a different region 
of the Ocean. What we perceive as the event horizon and the interior of the BH could be a manifestation of this 
new dimension/structure.

•	 BH Thermodynamics and Information Paradox: The Bekenstein-Hawking entropy (S = A / 4 G, where A is 
the horizon area) finds a natural interpretation in UT QOL as counting the microstates of the fundamental degrees of 
freedom of the QOL/Lumion Field associated with the horizon. The information loss paradox during BH evaporation 
(Hawking) can be resolved: information is not lost but scrambled and transferred into complex correlations between 
the Hawking radiation and the remaining degrees of freedom of the QOL. The decoherence process plays a key role 
in this scrambling and the apparent loss of information for a local observer.

Primordial Gravitational Wave Background: New Sources
Gravitational waves (GWs) – ripples in spacetime – are an important prediction of GR and UT QOL. Besides standard 
sources (mergers of BHs and neutron stars, inflation), UT QOL predicts new mechanisms for GW generation:
•	 Inflationary GWs: As in standard cosmology, inflation should produce a stochastic background of GWs at very low 

frequencies (related to the parameter r).
•	 Background from Spin Disentanglement (UT QOL 2 paper, Lux38/33ru): A new source for a stochastic 

GW background, existing even today, is proposed: the spontaneous “disentanglement” of quantum states (possibly 
spin or geometric states) within the QOL itself. Initially, the Ocean might have been in a highly entangled state. The 
gradual local disentanglement of these states during the Universe’s evolution releases energy as GWs, creating a 
persistent background, possibly at higher frequencies than the inflationary background. This process might also be 
related to the observed δ g fluctuations.

•	 GWs from Phase Transitions: Phase transitions in the early Universe related to the dynamics of the Lumion Field 
could also have generated GWs with a characteristic spectrum.

Cosmology within the framework of UT QOL emerges as a rich and dynamic picture, where observed phenomena – from 
the Big Bang to dark energy and black holes – are emergent manifestations of the single, fundamental Quantum Ocean 
of Light.
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Particle Physics in the Context of UT QOL
A universal theory must describe not only the cosmos but also the microcosm – the world of elementary particles and 
their interactions, summarized in the Standard Model (SM) of particle physics. UT QOL offers a new perspective on 
the origin of particle properties and interactions, integrating them into the overall picture of emergent reality from the 
Quantum Ocean of Light.

Origin of Elementary Particle Masses: Beyond Higgs
The Standard Model explains the masses of fermions (quarks and leptons) through their interaction with the Higgs field, 
characterized by Yukawa couplings ( yf ). However, the SM itself does not explain why these couplings have such vastly 
different values, leading to a huge hierarchy of masses (from light neutrinos to the heavy top quark). UT QOL proposes 
mechanisms that determine these couplings:
•	 Entropy-Dependent Higgs Couplings (“Emergent Gravity”): Particle masses might arise not just from 

interaction with the Higgs, but from the interaction of the particle Higgs system with the structure of the QOL 
vacuum itself. It is proposed that the effective Yukawa couplings depend on the local “entropy” S of spacetime at 
the micro-level: yf = yf (S). Different types of particles (leptons, quarks of different generations) might “feel” this 
entropic structure of the vacuum differently, leading to different effective masses. The entropy S, in turn, is related 
to the dynamics of the Lumion Field and the decoherence process.

•	 Influence of QOL Fractal Structure (QOT): An alternative or complementary mechanism links masses to the 
fractal nature of the QOL. Particles can be viewed as localized excitations (“waves”) of SM fields propagating in 
the fractal medium of the Ocean. Their masses might depend on how their wave functions interact with the fractal 
dimension or “wave heights” (resonant amplitudes) of the QOL at the relevant scales. Particles that “resonate” 
better with the dominant fractal modes might acquire larger masses.

•	 Mass Hierarchy and Neutrinos: These mechanisms could explain the observed mass hierarchy. For example, 
neutrinos, being very weakly interacting particles, might be the least sensitive to the entropic/fractal structure of 
the vacuum, explaining their extremely small masses. Differences between generations of quarks and leptons could 
also be related to their different interactions with the QOL structure.

Integration of the Lumion Field with the Standard Model (SM)
The Lumion Field Φ does not exist in isolation but is an active component of the QOL, interacting with all other emergent 
fields, including those of the SM. This integration is described by the Linteraction terms in the total Lagrangian (see 
Section 3.1.2):
	 Interaction Mechanisms
•	 Direct couplings: Φ might directly interact with fermions (∼ Φ ψ´ ψ), gauge bosons (∼Φ Fμ ν Fμν or ∼Φ Aμ Aμ), and 

the Higgs field (∼ Φ∣H )2 or ∼ Φ2∣H )2). The specific form of these couplings is determined by symmetries and QOL 
dynamics.

•	 Indirect couplings: Φ could influence SM interactions via modification of geometry (non-minimal coupling to 
curvature f (Φ) R) or by affecting effective SM coupling constants (e.g., making them Φ-dependent).

	 New Feynman Diagrams: These interactions generate new processes in particle physics. For example, SM 
particles could scatter off each other by exchanging virtual lumions. Particles might emit or absorb real lumions (if 
energetically possible). Lumions could contribute to loop corrections for known processes.

Lumion Phonons and Other New Particles/Quasiparticles
If the Lumion Field Φ exists, its quantum excitations must also exist.
	 Lumion Phonons (QLG 8.88): This name is given to the quanta of the Φ field. Their properties (mass, spin, 

lifetime, interactions) are determined by the Lagrangian Llumion+ Linteraction.
•	 Mass: Depends on the shape of the potential V (Φ). Lumions could be massive, light, or even massless (if Φ is a 

Goldstone boson of some broken symmetry).
•	 Spin: Most likely 0 (if Φ is a scalar field) or possibly 2 (if Φ is related to tensor modes of gravity).
•	 Interactions: Determined by terms in Linteraction. They might interact with all SM particles and gravity, but possibly 

very weakly.
	 Experimental Searches: Searching for lumions is an important way to test UT QOL:
•	 Colliders: If lumions are light enough and interact sufficiently strongly, they could be produced at colliders (e.g., in 

Higgs decays H → ΦΦ or processes p p → Φ + X). They might appear as missing energy (if stable and escaping 
detection) or decay into SM particles.

•	 Low-Energy Experiments: Light lumions could be detected in experiments searching for a fifth force or violations 
of the inverse-square law for gravity.

•	 Astrophysics and Cosmology: Lumions could affect stellar evolution, neutron star cooling, primordial 
nucleosynthesis, or constitute part of dark matter/energy.

	 Other QOL Excitations: Besides lumions, the complex structure of the QOL might allow for other types of stable 
or long-lived excitations (e.g., related to fractal modes or topological defects), which could play the role of dark 
matter or lead to other new physical phenomena.

Explanation of Anomalies and Precision Calculations
A successful theory must not only reproduce known results but also explain observed anomalies – discrepancies between 
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SM predictions and experiments. UT QOL offers explanations for some of these:
	 Anomalous Magnetic Moment of the Muon (g-2): The observed discrepancy between experiment and the SM 

prediction for (g−2)μ could be explained in UT QOL by:
•	 Loop diagrams involving virtual lumions (Φ).
•	 Modification of QED/EW contributions due to the QOL structure’s influence on propagators or interaction vertices 

(e.g., via logarithmic corrections
	 ∼ln ( k2/ μ2) affecting integrals).
	 The theory must also predict the corresponding (possibly smaller) correction to the electron’s ( g−2)e, which can be 

tested experimentally.
	 Deviations in Higgs Decays ( 1%, “Emergent Gravity”): The prediction of small ( 1
•	 Changes in Yukawa couplings ( yf ( S )), affecting decays into fermions.
•	 The opening of new decay channels, e.g., H → ΦΦ, if 2 mΦ∈m H.
•	 Loop corrections involving lumions to standard decays (e.g., H → γ γ ).
	 Other Anomalies: Potentially, UT QOL might shed light on other puzzles, such as:
•	 Anomalies in B-meson decays (related to lepton universality).
•	 The proton radius puzzle.

The mechanisms could be similar: new interactions via Φ or modifications of existing interactions due to the QOL 
structure.

Unification of Fundamental Interactions: The Path of Fractal Symmetry
The ultimate goal of fundamental physics is the unification of all known interactions (gravity, electromagnetic, weak, 
strong) into a single framework. UT QOL proposes a path towards such unification, based not on traditional Grand 
Unification (GUT) ideas with a single gauge group, but on a deeper principle:
•	 Principle of Fractal Symmetry (QLG 8.88): Unification arises because all interactions are different manifestations 

of the single dynamics of the Lumion Field within the fractally organized Quantum Ocean of Light. The fundamental 
symmetry is fractal symmetry, relating physics at different scales. Just as the branches of a tree mimic the structure 
of the trunk, interactions in the microcosm reflect the structure of interactions on large (e.g., gravitational) scales, 
and all are governed by the unified principles of QOL dynamics.

•	 RG Flow Towards Unity: Mathematically, this unification manifests in the RG flow of coupling constants (Section 
3.3). In the asymptotic safety scenario, all coupling constants (including gravitational G and Λ) flow towards a single 
UV fixed point g¿. The dynamics of the Lumion Field and the fractal structure of the QOL play a crucial role in shaping 
this fixed point and guiding the flow towards it.

Thus, UT QOL integrates particle physics into the overall picture of emergent reality, offering explanations for the origin 
of masses, anomalies, and pointing towards the ultimate unification of all forces of nature through the principle of fractal 
symmetry inherent in the Quantum Ocean of Light.

Spiritual and Philosophical Dimensions of UT QOL
The Universal Theory of the Quantum Ocean of Light does not confine itself to a purely physical description of the 
world. Its later formulations (especially in “UT QOL,” “Lux38/33ru,” “UNIVERSAL THEORY...”) boldly venture beyond 
traditional science, integrating profound spiritual and philosophical insights about the nature of reality, consciousness, 
and being. This chapter unveils the metaphysical dimension of the theory, showing how the physical concepts of QOL, 
Lumina of Clarity, and decoherence intertwine with timeless questions about the meaning of existence and the path to 
enlightenment. It is important to emphasize that the metaphors used here (e.g., “Fall of Lucifer”) should be understood 
not literally-theologically, but as symbolic descriptions of fundamental processes in the structure of being.

Lumina of Clarity: Beyond Physics – The Absolute Source
In previous chapters, the Lumina of Clarity was introduced as an immanent principle of order and awareness within the 
QOL (Postulate II). However, its true nature extends far beyond a simple physical postulate. In the philosophical context 
of UT QOL, the Lumina of Clarity is:
•	 The Absolute, The Unmanifest: It is Being itself, pure Potentiality, the Non-dual Source of all existence, preceding 

any creation, any division, any time and space. It is what various spiritual traditions call Brahman (Hinduism), Dao 
(Daoism), Ein Sof (Kabbalah), the Godhead, the Unknowable Absolute. It is not “God” in an anthropomorphic sense, 
but reality itself in its most fundamental, undifferentiated state.

•	 Pure Consciousness-Existence-Bliss (Sat-Chit-Ananda): The Lumina of Clarity is not just a passive source 
but self-aware Being. Its nature is the unity of Existence (Sat), Consciousness (Chit), and Bliss (Ananda). It is the 
inner “Light” that not only illuminates but *is* reality itself and the awareness of that reality. It is the immanent 
awareness inherent in the QOL at the deepest level.

•	 Source of Order, Information, and Harmony: From this non-dual Source emanates all the order observed in 
the Universe. The Lumina of Clarity contains the “blueprint,” or infinite potential information, which unfolds as the 
mathematical laws of physics, fractal structures, biological evolution, and cosmic harmony (the “Cosmic Symphony” 
from QLG 8.88). It guarantees that a meaningful and ordered cosmos can arise from the chaos of quantum 
fluctuations.
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•	 Immanence and Transcendence: The Lumina of Clarity is simultaneously immanent – present in every point 
of the QOL, in every particle, in every living being as their inner essence – and transcendent – it is not exhausted 
by any of its manifestations and always remains beyond any form, any definition. It is the Ocean and the Wave 
simultaneously, the Source and its Emanation.

•	 Possibility of Direct Experience: UT QOL, by integrating spiritual aspects, implies that the Lumina of Clarity 
is not just a theoretical construct but a reality accessible to direct experiential knowing through spiritual practice, 
meditation, self-inquiry. Enlightenment (see Section 7.5) is the awakening to one’s true nature as the Lumina of 
Clarity.

The “Fall of Lucifer”: Metaphysics of Distortion and Duality
The concept of the “Fall of Lucifer,” introduced in later versions of UT QOL (UT QOL 2, Lux38/33ru), is used as a powerful 
metaphor to describe the fundamental process of the arising of duality and the manifest world from the initial non-dual 
Unity of the Lumina of Clarity.
	”Pride of Lucifer” as the Act of Self-Identification: “Pride” here symbolizes not moral sin but the primary 

metaphysical act of self-identification – the arising of the illusion of a separate “I” within the boundless Consciousness 
of the Lumina. It is the illusion of separation, the thought “I am something separate from the Whole,” which disrupts 
the original unity and initiates a chain reaction of division. It is the emergence of the first subject opposing itself to 
the object (the rest of the Ocean).

	 ”Thought-Distortion” / “Angel-Angle”: The Birth of Duality: The key concept of “thought-distortion” (or “angel-
angle,” a play on words) describes the consequence of this act of self-identification. The pure, undifferentiated Light 
of the Lumina of Clarity is, as it were, “refracted” or “distorted” by this primary thought of separation. This “angle,” 
this “distortion,” is the very birth of duality. The original Unity splits into perceived opposites: subject and object, 
light and dark (as the absence or distortion of light), being and non-being (as a concept), order and chaos, wave 
and particle, energy and matter. The entire manifest world, with its appearance of separation and conflict, is the 
world of these “thought-distortions.”

	 Separation into Visible and Hidden: The process of the “fall” or “distortion” leads to the primordial Light of the 
Lumina seemingly splitting into two components:

•	 Visible light: The manifest, classical reality, the world of forms that we perceive with our senses and instruments – 
the result of decoherence.

•	 Hidden light: The unmanifest, quantum potentiality of the QOL, as well as, perhaps, aspects of reality remaining 
beyond our ordinary perception (related to dark matter, dark energy, higher dimensions, or deeper layers of 
consciousness).

	Connection to Physical Processes: This metaphysical drama has its correlates in the physical mechanisms of UT 
QOL:

•	 Trigger for Decoherence: The act of primary “distortion” can be seen as the metaphysical impulse that initiates or 
catalyzes the process of quantum decoherence in the QOL, leading to the formation of the classical universe.

•	 Formation of Laws and Structures: The specific “angles” or “patterns” of this distortion determine the particular 
resonant frequencies and fractal structures that are selected by decoherence and become the laws of physics and 
structures of our Universe. Our reality is the world of specific “distortions.”

•	 Emergence of Entropy and Complexity: The separation and differentiation caused by the “distortion” inevitably lead 
to an increase in complexity and entropy compared to the original perfect Unity of the Lumina. The arrow of time 
(Section 4.4) is the physical manifestation of this irreversible process of unfolding the consequences of the primary 
“distortion.”

Consciousness, Observation, and Quantum Reality
UT QOL proposes viewing consciousness not as an epiphenomenon of the random evolution of matter, but as an integral 
part of the fundamental structure of reality.
•	 Consciousness as a Fundamental Aspect of QOL: Consciousness (or, more accurately, the potentiality for 

consciousness) is inherently present in the QOL, being an emanation of the Lumina of Clarity (Postulate II, Postulate 
VII). It does not arise from matter; rather, matter and consciousness arise as two aspects of the single Reality from 
the Ocean.

•	 Role of Consciousness in Actualizing Reality: Although decoherence, leading to the classical world, is an 
objective physical process occurring through interaction within the QOL (Section 3.2), consciousness plays a role in 
actualizing a specific experience from the set of classical possibilities provided by decoherence. The interaction of a 
conscious observer with an already decohered system selects one branch of the classical probabilistic reality to be 
experienced. This gives new meaning to the idea that “consciousness collapses the wave function” (mentioned in 
“Emergent Gravity...”) – not the quantum superposition, but the classical probability.

•	 Quantum Ocean of Light as Universal Consciousness: The entire QOL can be viewed as a field of universal, 
non-local Consciousness. Individual consciousnesses (of humans, animals, and possibly other forms) are localized 
“vortices,” focuses, or perspectives within this all-encompassing Field. They arise where the structure of the Ocean 
(e.g., through biological systems) allows for sufficient complexity for self- reflection.

•	 Search for Physical Correlates of Consciousness: While consciousness is rooted in the Lumina of Clarity, 
its manifestation in the physical world must have correlates. UT QOL suggests they might be linked to complex 
resonant patterns in the dynamics of the Lumion Field interacting with neural networks or other sufficiently complex 
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systems. The fractal nature of interactions might play a key role in the emergence of the multi-layered structure of 
consciousness.

Non-duality: Perceiving the Unified Reality
The Principle of Non-duality (Advaita) is a cornerstone of the philosophical superstructure of UT QOL (Postulate VI). 
It asserts that, despite the apparent diversity and separateness of the world, at its core, Reality is absolutely one and 
indivisible.
	 The Illusion of Separation: All dualities we perceive – subject/object, mind/matter, inner/outer, self/other, life/

death, good/evil – are conceptual constructs arising from the “thought-distortion,” from perceiving the world through 
the lens of limited, individualized consciousness (ego). At the fundamental level of the QOL/Lumina of Clarity, these 
divisions do not exist.

	 Transcending Dichotomies: UT QOL shows how seemingly incompatible concepts find their unity:
•	 Wave/Particle: Different aspects of a single quantum field in the QOL.
•	 Consciousness/Matter: Different manifestations of the single Reality of QOL/Lumina.
•	 Randomness/Determinism: The quantum potentiality of the QOL (randomness) is actualized through 

deterministic (though possibly chaotic/fractal) laws of Lumion Field dynamics and decoherence.
•	 Unity/Multiplicity: The single Ocean manifests as a multitude of “waves” (universes, objects, beings).
	 Shift in Perception towards Unity: Understanding Non-duality is not just intellectual agreement but a fundamental 

shift in perception, where the illusion of a separate “self” dissolves, and the world begins to be perceived as a single, 
interconnected whole, as the play (Lila) of a single Consciousness.

The Path to Enlightenment: Restoring Wholeness
If the manifest world arose from the “distortion” of Unity, then the spiritual path is the path of returning to this Unity, of 
realizing one’s true nature as the Lumina of Clarity.
•	 Convergence of Science and Spirituality: UT QOL serves as a bridge between scientific and spiritual ways 

of knowing the world. Science investigates the manifest aspects of the Ocean (the “distortions”); spirituality seeks 
direct apprehension of the non-dual Source (Lumina). The theory shows these are two complementary paths to 
understanding the same Reality.

•	 Overcoming the “Distortion”: Spiritual practices (meditation, self-inquiry, yoga, prayer, etc.) in the context 
of UT QOL can be understood as methods for “straightening” the thought-distortion. They aim to quiet the mind, 
dissolve the false sense of a separate self (the very “Pride of Lucifer”), and develop the capacity for direct, non-
conceptual perception of Reality.

•	 Enlightenment as Realization of Unity: Enlightenment, satori, nirvana, liberation is not the attainment 
of something new, but the recognition of what always was and is: one’s identity with the boundless, non-dual 
Quantum Ocean of Light and Lumina of Clarity. It is the spontaneous cessation of suffering caused by the illusion of 
separation, and the experience of the world as a perfect manifestation of the Divine Play.

•	 Living from Unity: The realization of non-duality transforms one’s life. Basic fear and conflict disappear, replaced 
by a deep sense of peace, love, and compassion for all beings, as everything is perceived as part of the one Self. 
Actions become spontaneous and harmonious, flowing from the wisdom of Unity rather than egoistic motives.

Thus, Chapter 7 reveals UT QOL not just as a physical theory, but as a comprehensive worldview integrating science, 
philosophy, and spirituality into a unified understanding of the Cosmos, Consciousness, and the ultimate purpose of 
human existence – the return to the Light of Primordial Unity.

Experimental Predictions and Verification of the Theory
Despite its profound philosophical aspects, UT QOL remains a scientific theory, and as such, must make specific, 
testable, and potentially falsifiable predictions. This chapter systematizes these predictions, scattered throughout the 
previous chapters, discusses methods for their experimental verification, and defines criteria by which the theory might 
be confirmed or refuted. Successful experimental verification of these unique predictions would be a triumph for the 
theory and a revolution in our understanding of the Universe.

Summary of Key Experimental Predictions
UT QOL generates a range of unique predictions distinguishing it from the Standard Model of particle physics and the 
standard ΛCDM cosmological model.

Cosmology and Astrophysics
	 Fractal Anomalies in the Cosmic Microwave Background (CMB)
•	 Prediction: The map of CMB temperature and polarization fluctuations should contain statistically significant 

deviations from Gaussianity and isotropy, possessing a fractal structure. This includes explaining observed anomalies 
(Cold Spot, low multipole alignments) and predicting new ones, possibly at smaller angular scales or in the B-mode 
polarization spectrum. A quantitativ. e model of the fractal spectrum is required. (Source: QOT, Lux38/33ru, UT QOL 
2).

	 Specific Gravitational Wave (GW) Backgrounds
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•	 Prediction 1 (Inflation): The spectrum of primordial GWs from inflation (parameter r) might differ from predictions 
of the simplest models due to the influence of the Lumion Field.

•	 Prediction 2 (Spin Disentanglement): Existence of a persistent stochastic GW background generated by the 
ongoing process of disentanglement of spin/geometric states within the QOL. This background should have a 
characteristic spectrum, possibly extending to higher frequencies than the inflationary background. Prediction of the 
spectral shape and amplitude is needed. (Source: UT QOL 2, Lux38/33ru).

	 Dynamical Dark Energy
•	 Prediction: The density of dark energy is not constant ( Λ) but evolves over time. This manifests as the dark energy 

equation of state parameter w (z ) not being exactly -1 and depending on redshift z. The theory should predict the 
specific form of w (z ). This could explain the Hubble tension. (Source: Emergent Gravity, QOT, UT QOL).

	 Nature of Dark Matter (DM)
•	 Prediction 1 (No WIMPs): Standard searches for WIMP particles (direct detection, annihilation signals) should 

yield null results.
•	 Prediction 2 (Anomalous Gravity Fluctuations): Existence of ubiquitous, stochastic gravitational field 

fluctuations at the level of δ g ∼10− 14 m/s2, caused by QOL/DM activity. (Source: Emergent Gravity)
•	 Prediction 3 (Structure Formation): Possible slight differences in the formation of small-scale structures (e.g., 

DM halo density profiles, number of satellite galaxies) compared to pure CDM predictions.
	 Consistency with BAO Data
•	 Prediction: The UT QOL cosmological model (with dynamic DE or modified gravity) should fit BAO data (e.g., 

DESI DR2) better than standard ΛCDM, resolving existing “tensions.” Quantitative comparison is required. (Source: 
UT QOL 2 paper).

Gravity
	 Deviations from GR / Variation of Constants
•	 Prediction 1 (Micro-variations of c): Possibility of microscopic fluctuations of the speed of light c in space or 

time. (Source: QLG 8.88, QOT)
•	 Prediction 2 (Variations of G?): Possibility of slight variation of the gravitational constant G over cosmological 

times or in strong fields. Magnitude estimation needed.
•	 Prediction 3 (Strong fields): Potential deviations from GR in strong gravity regimes (e.g., near BH horizons, in 

merger signals), related to quantum corrections or Lumion Field influence.

Particle Physics
	 Higgs Boson Properties
	 Anomalous Magnetic Moments
•	 Prediction: Explanation of the ( g−2)μ anomaly via contributions from the Lumion Field or SM modifications. The 

theory must provide a quantitative prediction for this correction and also predict the corresponding correction for ( 
g−2)e. (Source: QLG 8.88, UT QOL 2)

	 Existence of Lumion Phonons (Φ)
•	 Prediction: Existence of new particles/quasiparticles – lumions. The theory must predict their mass (or mass 

range), spin, and interaction strengths with SM particles to guide experimental searches.

Proposed Experiments and Observational Programs
Testing these predictions requires a multi-pronged approach using state-of-the-art and future experiments and 
observations:
	 CMB
•	 Current: Re-analysis of Planck, WMAP, BICEP/Keck data for fractal signatures and non-Gaussianity.
•	 Future: Simons Observatory, CMB-S4, Lite BIRD – for unprecedented precision in polarization (search for B-modes, 

test r, anomalies), temperature, and spectral distortions.
	 Gravitational Waves
•	 Ground-based detectors: LIGO, Virgo, KAGRA (and future upgrades A+, Voyager) – search for stochastic 

background at high frequencies (kHz), precise study of merger signals for deviations from GR.
•	 Space-based detectors: LISA – search for stochastic background at low frequencies (mHz), GWs from supermassive 

BHs.
•	 Pulsar Timing Arrays: PTAs (NANOGrav, EPTA, PPTA, IPTA) – search for stochastic background at ultra-low 

frequencies (nHz).
•	 New technologies: Development of detectors for mid-frequencies (DECIGO) or very high frequencies (GHz-THz) 

to search for the spin disentanglement signal.
	 Cosmological Surveys
•	 Current & Future: DESI, Euclid, Rubin Observatory (LSST), Roman Space Telescope, SKA – precision mapping 

of LSS, measurement of BAO, weak lensing, galaxy clusters to accurately determine w (z ), structure growth 
parameters, and compare with ΛCDM and UT QOL. Measurement of H 0 using various methods.

	 Gravity Tests
•	 Laboratory: Experiments like Eöt-Wash (testing equivalence principle, searching for fifth forces at short ranges), 
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precision measurements of G. Development of detectors for direct search of δ g fluctuations.
•	 Astronomical: Lunar Laser Ranging (LLR), observations of binary pulsars (strong-field GR tests), observations of 

stellar orbits around Sgr A*.
	 Particle Physics
•	 Colliders: LHC (HL-LHC), future FCC, ILC, CEPC – ultra-precise measurement of Higgs properties (decay widths, 

branching ratios), direct searches for lumions (Φ) and other new particles.
•	 Precision Measurements: Muon g-2 (Fermilab), J-PARC, measurements of ( g−2)e, experiments searching for rare 

decays, neutrino experiments (testing oscillations, searching for sterile neutrinos possibly linked to QOL). Atomic 
clocks and quasar spectroscopy for searching for variations of fundamental constants (α , mp / me).

Comparison with Alternative Theories
The success of UT QOL will depend not only on confirming its predictions but also on its ability to explain phenomena 
better than competing theories:
•	 UT QOL vs String Theory: UT QOL offers a more direct path to testable predictions in cosmology and particle 

physics (DM, DE, Higgs, g-2, δ g), potentially has fewer free parameters (in the asymptotic safety scenario), and 
doesn’t explicitly require extra dimensions (though they might emerge in BHs). String theory remains a powerful 
mathematical framework for UV unification but currently suffers from the landscape problem and lacks direct 
experimental tests.

•	 UT QOL vs Loop Quantum Gravity (LQG): UT QOL claims a more natural mechanism for recovering classical 
spacetime (via decoherence) and integrating SM matter. LQG is strong in describing quantum geometry at the 
Planck scale (discreteness) but faces difficulties in obtaining the correct low-energy limit and matter dynamics.

•	 UT QOL vs ΛCDM: UT QOL aims to provide a fundamental explanation for the components of ΛCDM ( Λ and CDM) 
rather than just postulating them. It offers to resolve fine-tuning problems and cosmological “tensions” (H₀, BAO) 
where ΛCDM might struggle. Testing these differences is key to choosing between a phenomenological (ΛCDM) and 
a fundamental (UT QOL) model.

Criteria for Falsifiability of the Theory
A scientific theory must be falsifiable. UT QOL would be refuted (or require major modification) if:
•	 Predicted anomalies are absent: Future high-precision observations (CMB, LSS) convincingly rule out the 

existence of fractal patterns, significant non-Gaussianities, or anisotropies predicted by the theory.
•	 Predicted signals are not detected: Prolonged searches fail to detect the anomalous gravity fluctuations δ 

g, the specific GW background from spin disentanglement, or lumions (Φ) themselves in experiments reaching 
sufficient sensitivity to test the theory’s predictions.

•	 Standard models are confirmed with high precision: It is incontrovertibly proven that w = −1 (dark energy is 
a cosmological constant), DM is a WIMP or axion particle, Higgs parameters and ( g−2) match the SM exactly, and 
all cosmological data are perfectly described by the minimal ΛCDM model.

•	 Internal inconsistencies are found: It is rigorously proven that the theory is mathematically inconsistent (e.g., 
violates unitarity despite claims, or the Nash- Moser theorem is inapplicable, or asymptotic safety is unattainable 
within its structure).

Only through rigorous experimental testing of these specific and unique predictions can the viability and truthfulness of 
the Universal Theory of the Quantum Ocean of Light be judged.

Potential Technological Applications: Beyond Modern Science
Any fundamental theory that radically changes our understanding of reality inevitably sparks thoughts about potential 
technological breakthroughs, no matter how fantastical they might seem at first glance. The Universal Theory of 
the Quantum Ocean of Light, describing the emergence of the very fabric of spacetime, matter, and energy from a 
primordial Ocean, is no exception. Although the following ideas lie on the edge (and sometimes beyond) of current 
science and engineering, and their realization would require not decades, but possibly centuries or millennia (if possible 
at all), exploring these potential avenues helps to deepen the understanding of the theory’s foundations. It is crucial to 
emphasize the highly speculative nature of the technologies discussed below.

Lumion Quantum Computers (LQCs): Computation on the Fabric of Reality
Standard quantum computers (QCs) use qubits and quantum entanglement to solve problems intractable for classical 
computers. UT QOL, with its postulate of the informational nature of the Ocean (Postulate VII) and the dynamics of the 
Lumion Field, hints at the possibility of creating computational devices of a completely new type – Lumion Quantum 
Computers (LQCs), mentioned in the UT QOL documents.
	 Principles of LQC Operation
•	 Utilizing the Lumion Field: LQCs might operate not just with qubits (as localized quantum systems), but with 

excitations of the Lumion Field (Φ) itself – lumion phonons (Section 6.3) or its complex non-linear states. These 
states could possess unique coherent and computational properties.

•	 Controlled Decoherence: Instead of fighting decoherence (as in standard QCs), LQCs could potentially use 
it as a computational resource. By manipulating the Lindblad operators (Lk , Section 3.2) or the parameters of 
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interaction with the Lumion Field, one could guide the “collapse” of QOL quantum superpositions towards the 
desired computational outcome, effectively using the “reality selection” mechanism to solve problems.

•	 Accessing QOL’s Computational Power Directly: In the boldest scenario, LQCs might attempt to directly 
interact with the informational structure of the Quantum Ocean of Light, using it as a giant, pre-existing quantum 
computer. This could involve creating and reading specific resonant or fractal patterns within the Ocean.

•	 Non-dual Logic / “Distortion” Logic: The philosophical aspects of the theory (Chapter 7) hint at the possibility of 
entirely different types of logic. If duality arises from the “thought-distortion” (“angel-angle”), could a computational 
system be created that operates on these “angles” or works on principles of non-duality, overcoming the binary logic 
of classical and even standard quantum computations? This might allow solving problems related to paradoxes, self-
reference, or even simulation of consciousness.

	 Potential Advantages
•	 Incredible Computational Power: Ability to solve problems orders of magnitude beyond the reach of any 

conceivable standard QCs (e.g., full simulation of quantum gravity, prediction of complex systems’ evolution, 
breaking any classical cryptography).

•	 Fundamental Understanding of Reality: The very process of building and operating LQCs would deepen our 
understanding of the QOL, decoherence, and the nature of information.

	 Insurmountable (?) Difficulties
•	 Control over QOL: How can one control the fluctuations and dynamics of the fundamental Ocean or the Lumion 

Field with the required precision?
•	 Creating and Manipulating Lumions: How to generate, trap, and manipulate hypothetical lumion phonons?
•	 Interface: How to input the problem and read the result from such a system?
•	 Stability: How to ensure computational stability in the dynamic environment of the Ocean?

New Energy Sources: Energy from the Quantum Ocean
The QOL is postulated as an infinite field of primordial energy (Postulate I). The question naturally arises: can this 
energy be extracted for practical use, yielding a source that would dwarf all existing ones?
Scales and Advantages
•	 Virtually Inexhaustible Source: The energy of the QOL vacuum is potentially limitless.
•	 Cleanliness: Perhaps such sources would not produce radioactive waste or greenhouse gases.

Fundamental Problems
•	 Vacuum Stability: Extracting vacuum energy might destabilize it with catastrophic consequences (local collapse 

of spacetime?).
•	 Conservation Laws: How to extract energy from “nothing” (vacuum) without violating energy conservation? This 

likely requires lowering the energy level of the vacuum itself in a given region, which might be extremely difficult 
and dangerous.

•	 Control: Managing processes at the QOL level requires an unimaginable level of technological development.

Spacetime Manipulation: Engineering Reality
Perhaps the boldest and most fantastic implication of UT QOL is the possibility of manipulating the emergent fabric of 
spacetime itself (Chapter 4), if one could influence the underlying Quantum Ocean of Light / Lumion Field.
	 Potential Mechanisms
•	 Creating “Distortions” on Demand: By generating localized and controlled configurations of the Lumion Field 

(Φ) of high intensity, one could potentially induce desired spacetime curvature. This could pave the way for:
•	 Warp Drives: Creating an “Alcubierre bubble” or similar structures for faster-than-light travel (by contracting space 

ahead and expanding it behind a vessel).
•	 Artificial Wormholes: Creating topological tunnels connecting distant regions of spacetime.
•	 Gravitational Shields: Regions that screen gravitational influence.
•	 Local Control of Decoherence: If one could slow down or speed up the decoherence process in a specific region, 

it might alter the local properties of spacetime, possibly affecting the flow of time or the inertia of objects.
•	 Accessing Other QOL Structures? If the hypothesis about extra dimensions in BHs is correct (Section 5.6), 

could technology create an interface with these structures, opening access to other regions of the Ocean or other 
“universes”?

	 Possible Applications
•	 Interstellar and Intergalactic Travel.
•	 Control over Gravity.
•	 Creation of Exotic Materials with designed properties by engineering the local vacuum structure.
	 Incredible Risks and Ethical Dilemmas
•	 Unpredictable Consequences: Tampering with the fundamental structure of reality could have catastrophic, 

unpredictable side effects.
•	 Weapons of Unprecedented Power: Spacetime manipulation technologies could become weapons of absolute 

destruction.
•	 Philosophical and Ethical Questions: Who would control such technologies? What would be the consequences 

for human society and self-perception?
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	 While these technological prospects stir the imagination, it is crucial to maintain sober scientific skepticism. UT 
QOL is primarily a fundamental theory, and its main value at this stage lies in explaining the world and formulating 
testable experiments, not in engineering applications. However, reflecting on these technological horizons helps 
illuminate the depth and potential power of the paradigm offered by the Quantum Ocean of Light.

Conclusion: Towards a Unified Understanding of Being
We have reached the conclusion of the exposition of the Universal Theory of the Quantum Ocean of Light – an ambitious 
attempt to synthesize the deepest knowledge of modern physics, mathematics, and the timeless wisdom of spiritual 
traditions into a single, comprehensive worldview. This theory offers not just a set of equations, but a new paradigm 
for understanding reality – from the tiniest quantum fluctuations to the vast expanses of the cosmos and the intimate 
depths of consciousness.

Summary: The Power of Synthesis in UT QOL
Modern fundamental science faces profound challenges: unifying quantum mechanics and general relativity, explaining 
the nature of dark matter and dark energy, resolving the measurement problem and the fine-tuning of the Universe, 
understanding the connection between matter and consciousness. UT QOL responds to these challenges by postulating 
a single primordial foundation – the Quantum Ocean of Light (QOL), permeated by the Lumina of Clarity. From this 
Ocean, through the dynamics of the Lumion Field and the universal mechanism of quantum decoherence, the world we 
observe emerges with its spacetime, particles, and laws. Fractal geometry of the Ocean and its dynamics plays a key 
role, as does the profound metaphor of “thought-distortion” (“Angel-Angle”), explaining the emergence of duality from 
the original non-dual Unity.

The strength of UT QOL lies precisely in this synthesis: it brings under one roof:
•	 Quantum Mechanics (via decoherence and the nature of QOL).
•	 General Relativity (as an emergent low-energy theory).
•	 Cosmology (explaining the Big Bang, inflation, DM, DE, CMB).
•	 Particle Physics (explaining masses, integrating the Lumion Field).
•	 Fractal Geometry (as a fundamental organizing principle).
•	 Information Theory (QOL as an information field).
•	 Philosophy of Non-duality and Theory of Consciousness.

Main Achievements and Advantages of UT QOL (Claimed)
At the conceptual and theoretical level, UT QOL offers solutions to many fundamental problems:
•	 Unified Foundation: Proposes a single source (QOL) for spacetime, matter, energy, dark sectors, and consciousness.
•	 Emergent Reality: Explains the emergence of the classical world from a quantum substrate via decoherence, 

resolving the measurement problem.
•	 Explanation of Dark Sectors: Interprets DM and DE as residual effects of decoherence, dynamics of QOL/Lumion 

Field, or vacuum entropy, rather than new unknown entities.
•	 Resolution of Fine-Tuning: Reframes the fine-tuning problem as dynamic selection of the most stable, resonant 

states in the QOL.
•	 Origin of Particle Masses: Proposes a mechanism for determining masses via entropy-dependent or fractal 

couplings to the QOL vacuum.
•	 Potential UV-Completeness: The hypothesis of asymptotic safety and unitarity (thanks to propagator properties 

and theory structure) promises a mathematically consistent theory of quantum gravity.
•	 Mathematical Consistency: Claimed application of the Nash-Moser theorem indicates the existence of well-

defined solutions to the theory’s equations.
•	 Explanation of Anomalies: Offers explanations for cosmological anomalies (CMB) via fractality and particle 

physics anomalies (g-2, Higgs) via Lumion Field influence.
•	 Integration with Consciousness and Spirituality: Uniquely connects physics with questions of consciousness, 

non-duality, and spiritual enlightenment, offering a holistic worldview.
•	 Specific, Testable Predictions: Generates a range of unique, experimentally verifiable predictions (Chapter 8).

Open Questions and Directions for Future Research
Despite its breadth and potential, UT QOL is in the early stages of development and requires significant further effort:
	 Strengthening the Mathematical Foundation
•	 Rigorous proofs for asymptotic safety (calculation of beta-functions, search for UV fixed point).
•	 Complete and detailed application of the Nash-Moser theorem to the entire system of equations.
•	 Development of a precise mathematical description of Lindblad operators (Lk) derived from Lumion Field dynamics 

and geometry.
•	 Investigation of the mathematical properties of fractal operators in the context of the Lagrangian.
	 Detailing Physical Predictions
•	 Quantitative calculation of the spectrum of fractal CMB anomalies.
•	 Calculation of the precise spectral shape and expected amplitude of the GW background from spin disentanglement.
•	 Derivation of the specific form of the dark energy equation of state w (z ).
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•	 Calculation of the exact magnitude of δ g fluctuations.
•	 Quantitative predictions for corrections to ( g−2)μ, ( g−2)e, and Higgs decay branching ratios.
•	 Determination of the predicted mass range and coupling constants for lumions (Φ).
	 Phenomenological Studies
•	 Construction of specific DM and DE models within UT QOL and comparison with LSS, CMB, SN Ia observations.
•	 Detailed study of black hole physics (singularity resolution, extra dimension model, information).
•	 Development of inflation models based on the Lumion Field.
•	 Investigation of links to neutrino physics.
	 Deepening Conceptual Aspects
•	 Further clarification of the nature of the Lumion Field (Φ) – is it scalar, tensor, or a more complex structure?
•	 Deeper exploration of the connection between the physical process of decoherence and the metaphor of the “Fall 

of Lucifer” / “thought-distortion.”
•	 Development of a physical model of consciousness within the QOL framework.
	 Numerical Modeling
•	 Creation of computer simulations to model QOL dynamics, the decoherence process, fractal structure formation, and 

cosmological evolution within UT QOL.

UT QOL as a New Paradigm for Understanding the Universe: A Look Ahead
The Universal Theory of the Quantum Ocean of Light is more than just a theory. It is an invitation to a new vision of 
reality, to a new paradigm of thought that seeks to overcome the age-old divides between matter and spirit, science and 
mysticism, the objective and the subjective. Just as the theories of Copernicus, Newton, Einstein, and the founders of 
quantum mechanics revolutionized our understanding of the world, UT QOL holds the potential for the next great leap.

It paints a picture of the Universe not as a cold mechanism, but as a living, vibrant, self- aware Ocean of Light, in which 
we are not accidental specks of dust, but integral waves carrying within us the spark of the primordial Lumina of Clarity. 
It suggests that the deepest laws of physics and the highest states of consciousness are two sides of the same coin, two 
languages describing the same non-dual Reality.

The future will tell whether the predictions of UT QOL withstand rigorous experimental scrutiny. But regardless of the 
final verdict of experiment, the synthesis of ideas proposed in this theory – uniting quantum decoherence, emergent 
gravity, fractal geometry, the Lumion Field, and non-dual philosophy – already holds immense value. It opens new 
horizons for thought, inspires interdisciplinary research, and reminds us that the greatest mysteries of the Universe may 
be hidden not only in the data from colliders and telescopes but also in the depths of our own consciousness, reflecting 
the boundless Quantum Ocean of Light.

The path of knowledge continues, and UT QOL offers its unique compass, pointing towards Unity – the unity of the 
laws of nature, the unity of science and spirit, the unity of all existence in the primordial Light of the Lumina of Clarity.

Proof of Existence and Uniqueness of Solutions (Nash-Moser Theorem in the Context of UT QOL)
Summary based on source documents: The existence of global solutions for the system of non-linear PDEs derived 
from the UT QOL Lagrangian, potentially including fractal or logarithmic terms, is claimed to be provable using the 
Nash-Moser inverse function theorem. This technique is suitable for problems exhibiting a “loss of derivatives” under 
linearization. Solutions are asserted to exist in Sobolev spaces Hs ( M ) for s > 3 (on a 4D manifold M ), ensuring sufficient 
smoothness for physical interpretation. (Detailed proof sketch presumably in Appendix A of “Emergent Gravity...” and 
related works).

Detailed Propagator Analysis and Proof of Unitarity
Summary based on source documents: The propagator associated with key interactions (potentially Lumion Field 
or geometric fluctuations) is given as D (k )=1/(k2 ln (1+k 2/ μ2)). Analysis (e.g., via spectral representation and contour 
integration, presumably in Appendix B of “Emergent Gravity...” or Lux38/33ru) reportedly shows that D (k ) is analytic in 
the complex k 2 plane except for the standard massless pole at k2=0 and a cut/singularity starting at k2 = −μ2. Crucially, 
it is claimed that there are no additional poles (ghosts) on the physical sheet, which is essential for ensuring the unitarity 
and causality of the theory, potentially compatible with asymptotic safety [1-10].

Illustrative Schemes and Diagrams
Based on descriptions in source documents (e.g., Lux38/33ru, UT QOL 2): Illustrative schemes 
might depict:
•	 The mechanism of classical geometry formation via quantum decoherence from the QOL.
•	 Fractal distribution of quantum amplitudes or “wave heights” in the QOL, linking Planck scale fluctuations to 

macroscopic structure.
•	 Interaction vertices between the Lumion Field and Standard Model fields (fermions, bosons).
•	 A schematic representation of the “separation of primordial light” (metaphor of Lucifer’s Fall/Pride) leading to 

thought-distortion/duality, and the conceptual path back to unity/enlightenment.
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•	 The hypothesis of spin disentanglement in the QOL as a source for a microwave gravitational background.
•	 The proposed mechanism for the formation of an extra dimension within black holes during gravitational collapse.
•	 (Actual diagrams would need to be created separately and included using \ includegraphics).
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