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Abstract 
This paper presents the Advanced Observer Model (AOM), a groundbreaking 
conceptual framework designed to clarify the complex and often enigmatic 
nature of quantum mechanics. The AOM serves as a metaphorical lens, bring-
ing the elusive quantum realm into sharper focus by transforming its inherent 
uncertainty into a coherent, structured ‘Frame Stream’ that aids in the under-
standing of quantum phenomena. While the AOM offers conceptual simplic-
ity and clarity, it recognizes the necessity of a rigorous theoretical foundation 
to address the fundamental uncertainties that lie at the core of quantum me-
chanics. This paper seeks to illuminate those theoretical ambiguities, bridging 
the gap between the abstract insights of the AOM and the intricate mathemat-
ical foundations of quantum theory. By integrating the conceptual clarity of 
the AOM with the theoretical intricacies of quantum mechanics, this work as-
pires to deepen our understanding of this fascinating and elusive field. 
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1. Introduction: Harmonizing Quantum Mechanics and  
Relativity—A Unified Perspective 

Imagine a world seen through foggy eyes, where everything is slightly blurry and 
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details fade. This image reflects our initial understanding of the Advanced Ob-
server Model (AOM)—a framework designed to clarify the complexities of quan-
tum mechanics. Initially, the AOM provided a conceptual lens that offered some 
clarity in the murky quantum field but left much of the theoretical foundation 
obscured. 

This paper aims to sharpen that view by formulating the theoretical framework 
underlying the AOM’s insights. Just as glasses improve blurry vision, our goal is 
to enhance and formalize the theoretical structure supporting the AOM, estab-
lishing precise mathematical foundations to deepen our understanding of quan-
tum mechanics and provide a robust base for future research. 

A core challenge in theoretical physics has been to unify quantum mechanics 
and relativity, two pillars of modern science that often appear fundamentally in-
compatible. Quantum mechanics provides a microscopic view, dominated by un-
certainty and probability, while relativity offers a macroscopic view, defined by 
the deterministic threads of gravity weaving a smooth fabric of spacetime. This 
apparent dissonance is akin to overlaying two film frames that don’t quite align—
one sharp and focused, the other blurred. 

The AOM proposes that these divergent views are not contradictory but com-
plementary. It introduces a mathematical framework designed to reconcile the 
probabilistic nature of quantum mechanics with the geometric certainty of rela-
tivity. By aligning these two perspectives, the AOM seeks to create a unified pic-
ture where the probabilistic aspects of quantum mechanics harmonize with the 
deterministic structure of relativity, deepening our understanding of reality and 
paving the way for future exploration into the connections between these founda-
tional theories. 

1.1. Objective of the Paper 

1) Clarify the Conceptual Framework of AOM. 
2) Develop the Theoretical Foundation. 
3) Investigate the Duality of Determinacy and Indeterminacy. 
4) Explore AOM’s Impact on Relativistic Phenomena and Spacetime Dynamics. 
5) Analyze how the derivation of Einstein’s Field Equations within the AOM 

framework enhances the understanding of relativistic phenomena and spacetime 
dynamics. 

6) Investigate the Observer’s Role in Reality Perception. 
7) Propose Theoretical Implications for Quantum Technologies. 
8) Introduce the Empirical Testability of the Theoretical AOM. 

1.2. Literature Review: Bridging Quantum Mechanics and  
Relativity—A Conceptual Foundation towards Theoretical 
Unification 

The enduring pursuit of reconciling quantum mechanics with relativity has been 
a cornerstone of theoretical physics for decades, spawning numerous approaches 
that each contribute distinct perspectives. These endeavors have predominantly 
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been conceptual, grappling with the seemingly incompatible nature of quantum 
mechanics’ inherent probabilism and the deterministic structure of relativity. 

In recent years, the Advanced Observer Model (AOM) has emerged as a novel 
conceptual framework designed to bridge these two domains. The AOM offers a 
fresh perspective, allowing the intricate and often obscure relationship between 
quantum mechanics and relativity to be perceived with greater clarity. It intro-
duces a new lens through which the complex interplay of these foundational the-
ories can be understood. However, while this conceptual model brought a clearer 
understanding, it initially lacked a solid theoretical foundation [1]. 

Historical efforts to resolve the quantum-relativity dichotomy have highlighted 
the deep-seated challenges in unification. The Einstein-Podolsky-Rosen (EPR) 
paradox, introduced in 1935, questioned the completeness of quantum mechanics 
by exposing conflicts between quantum entanglement and relativity [2]. In 1964, 
Bell’s Theorem demonstrated the inherent non-locality of quantum entangle-
ment, which contradicted the locality principle of relativity and underscored the 
need for a new understanding [3]. Recent experimental tests of local observer-
independence have further reinforced the need to address these foundational 
questions with novel approaches [4]. 

Bohr’s principle of complementarity (1935), a response to the EPR paradox, 
argued that wave and particle descriptions are mutually exclusive yet equally valid 
representations of quantum reality [5]. While this was a significant epistemologi-
cal insight, it did not resolve the core conflict between quantum mechanics and 
relativity. Schrödinger’s famous 1935 thought experiment, Schrödinger’s Cat, fur-
ther illustrated the paradoxes of quantum superposition and measurement, exac-
erbating the challenge of reconciling these with the deterministic nature of rela-
tivity [6]. 

The mid-20th century saw efforts like Dirac’s work on quantum fields (1949), 
which laid the groundwork for quantum electrodynamics (QED) and represented 
an early attempt to harmonize quantum mechanics with relativistic principles [7]. 
Despite its success in the realm of electromagnetism, this approach did not achieve 
a full unification with general relativity. 

In the realm of quantum gravity, Hawking and Ellis (1973) made significant 
strides by extending general relativity into the quantum domain [8]. While their 
work deepened our understanding of black holes and the early universe, it did not 
yield a unified theory. Similarly, string theory and M-theory, developed by Green, 
Schwarz, Witten, and others in the 1980s and 1990s, proposed that fundamental 
particles are one-dimensional strings in a higher-dimensional spacetime [9] [10]. 
These theories, although mathematically compelling, remain speculative without 
experimental validation. 

Loop quantum gravity, introduced by Rovelli and Smolin (1988), offered an al-
ternative by proposing that spacetime itself is quantized, composed of discrete 
loops [11]. This theory, while promising, is still largely untested. The holographic 
principle, advanced by ’t Hooft (1993) and Susskind (1995), suggested that all 
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information within a volume of space can be encoded on its boundary, providing 
a potential link between quantum mechanics and gravity [12]. Despite its pro-
found implications for black holes and quantum gravity, it remains a theoretical 
construct. 

Maldacena’s (1997) AdS/CFT correspondence introduced a duality between 
gravitational theories in Anti-de Sitter space and conformal field theories on its 
boundary [13]. This duality has become a pivotal tool in studying quantum gravity 
and string theory, hinting at a possible reconciliation of quantum mechanics and 
general relativity. 

Building on these historical foundations, the current paper seeks to advance the 
AOM framework beyond conceptual clarity to establish a rigorous theoretical 
foundation. The theoretical AOM aims to systematically formulate the underlying 
principles that govern the quantum-relativity relationship, providing a detailed 
mathematical structure that explains the phenomena observed in both realms 
within a unified framework. This endeavor represents a significant step towards 
not only understanding the conceptual vision of reality as clarified by AOM but 
also translating that clarity into a robust theoretical model. 

2. Conceptual Framework: Detailed Description of AOM Key 
Elements, Components, Attributes, Processes, and  
Constraints 

2.1. Key Elements of the Advanced Observer Model 

The AOM model, as demonstrated in a prior publication in the Journal of Quan-
tum Information Science [1], has already successfully established several core el-
ements: 

1) Clear Definition of Observers and Frame Rates; 
2) Resolution of the Measurement Problem; 
3) Integration of Quantum and Classical Realms; 
4) Philosophical and Metaphysical Insights; 
5) Practical Applications; 
6) Empirical Testability. 

2.2. Advanced Observer Model Framework: Components,  
Attributes, Processes, and Constraints 

In the AOM, the conceptual components, attributes, processes, and constraints 
are essential for understanding its framework and its integration with quantum 
and classical physics. Here’s a detailed breakdown. 

Conceptual Components 
The AOM offers a sophisticated framework for understanding quantum reality, 
emphasizing the interaction between observers and observed entities across vari-
ous levels of reality. This model comprises key components—observers, observed 
entities, frames of information, frame sequences, and hierarchical levels of real-
ity—that together form the dynamic structure of existence as perceived by conscious 
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entities. 
 Observers in the AOM are entities that perceive and process information 

across different levels of reality (R0, R1, R2), each corresponding to different 
frame rates, with R0 being the fastest and R2 the slowest. Observers facilitate 
the transition from quantum information to classical information, with the act 
of observation collapsing the wave function from probability to actuality. 

 Observed Entities are the objects, either physical or conceptual, perceived by 
observers. These entities exist across the levels of reality and influence the ob-
server’s frame rate. Their interaction with the observer contributes to the con-
tent of a frame, shaping the observer’s experience of reality. 

 A Perceptual Sequence of Observations (PSO) is a series of frames perceived 
by an observer at specific discrete points in time (DPITs), representing both 
deterministic and probabilistic events in the perceived universe. Time within 
this model is discrete, and the PSO captures the flow of information over time, 
ensuring the integrity of information regarding all entities. 

 Frames of Information are discrete packets of data received by an observer at 
a DPIT, representing quantum information extracted from the quantum sys-
tem. These frames serve as the basic units from which classical information 
emerges, maintaining internal consistency and coherence across sequences. 

 The Hierarchical Levels of Reality (R0, R1, R2) define different scales of ob-
servation, from the fundamental level (R0) at the Planck scale, to more com-
plex interactions at R1, and up to macroscopic observations at R2. Each level 
processes information at different rates, reflecting the complexity of the sys-
tems involved. 

 Attributes of the AOM include energy states, information processing capacity, 
and observer frame rates. These attributes govern the interaction between ob-
servers and their quantum environments, influencing how reality is perceived 
and experienced. 

 Processes within the AOM framework describe the mechanisms of quantum 
information transitioning to classical information, focusing on frame trans-
mission, wave function collapse, and the quantum-to-classical transition. 
These processes emphasize the observer’s role in converting probabilistic quan-
tum states into definitive classical outcomes. 

 Constraints ensure the AOM operates within scientifically rigorous bounda-
ries, aligning with established physical laws while proposing new experi-
ments and guiding future technological advancements. 

By understanding these components, attributes, processes, and constraints, the 
AOM can be further developed and integrated into broader theoretical and prac-
tical frameworks, offering deeper insights into the nature of reality and the role of 
consciousness in shaping it. 

3. Definition of Reality 
3.1. Interference Is Reality 

The mathematical derivations presented in this paper serve as the prescription for 
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the theoretical ‘glasses’ that bring the blurry frames of AOM into focus. Each 
equation refines our understanding, reducing the uncertainty and sharpening the 
image of the quantum interactions that define our reality. What is perceived as 
reality stems from the interference between wave functions of individual entities. 
The following is a step-by-step reasoning process to justify the position that, “In-
terference is Reality”: 
 Step 1. Quantum Wave Functions and Perception: Every quantum system, 

such as the observer and the observed, is described by its wave functions. These 
wave functions carry the complete information about the possible states of the 
system. The square of the modulus of each wave function provides a probability 
distribution for the state or position of the respective system. This reflects the 
inherent uncertainty and probabilistic nature of quantum mechanics. 

 Step 2. Interference Pattern Formation: When two wave functions, such as 
those of the observer and the observed, interact, they produce an interference 
pattern. This interference arises from the superposition of the wave functions 
and is represented mathematically by their cross-term in the combined wave 
function’s probability distribution. The interference term is crucial because it 
reveals how the wave functions overlap and affect each other. It is this interfer-
ence that produces the unique patterns observed in quantum experiments, 
such as the famous double-slit experiment. 

 Step 3. Reality as Perceived through Interference: While the individual wave 
functions provide the probabilities of different states, it is the interference that 
manifests as the observable phenomena. The interference pattern captures the 
relational dynamics between the systems, reflecting how one wave function in-
fluences the other. The observed reality, therefore, is not just a simple sum of 
individual probabilities but a complex pattern created by their interaction. This 
interaction results in a new, emergent reality that is richer and more intricate 
than the sum of its parts. 

 Step 4. Implications of Interference Being Reality: If we consider only the 
individual wave functions without their interference, we miss the essential as-
pect of quantum behavior that gives rise to the phenomena we observe. 

The presence of interference patterns in experiments is direct evidence that re-
ality, as we perceive it, is shaped by the way wave functions interact. This suggests 
that the fundamental essence of what we observe is tied to these interference effects. 

The interference between wave functions is what defines and constructs the re-
ality we perceive. The individual wave functions set the stage, but it is their inter-
play that brings about the observable universe, demonstrating that interference is 
indeed the fabric of reality. 

In summary, this reasoning process highlights that while individual wave func-
tions contribute to the structure of reality, the interference between them is the 
crucial element that shapes and defines our perception of the quantum world. 

3.2. A Case Study of Interference Wave Function 

The concept of Recursive Frame Transmission (RFT), as conceptualized within 
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AOM framework and introduced by Wong (2024) [1], motivates a deeper analysis 
of the relationship between frames and wave functions while also examining the 
corresponding energy consumption. 

Wong’s perspective (2024) [1], where the act of observing an aspect of the uni-
verse transforms associated qubits into bits, establishes the observed frames as 
fundamental building blocks of reality. This perspective supports the argument 
that the interference wave function, a key construct of quantum systems, is the 
source of the reality perceived by observers, as logically established in Section 3.1. 
In this paper, we posit that each physical object in our universe is the reflection of 
a corresponding quantum world we called the Universal Quantum System, which 
is the reflection of the universe. In the following analysis, the observer and the 
observed are both represented by their corresponding wave function. 

Consider the case of a red, horizontally-oriented elliptical wave function Ψred, 
characterized by a center with the highest magnitude in its probability density 
distribution, representing an observer, and a blue, vertically-oriented elliptical 
wave function Ψblue, with a similar center, representing the observed in a quantum 
system. 

Let the relative distance between the centers be denoted as r. This distance vis-
ualizes the interference between the observer and observed wave functions, rep-
resented by their interference wave function Ψint in different configurations that 
demonstrate the effects of increasing distances. Figure 1 illustrates the effects of 
interference across different distances (r) ranging from 1 to 10.  
 Close Proximity (r = 1): At this stage, the interference wave function, shown 

as a green surface, captures a high degree of overlap between the red and blue 
wave functions. This significant overlap represents a configuration of reality 
within the RFT framework, where recursive interactions at low levels of recur-
sion generate a concentrated unit of information. 

 Intermediate Stage (r = 4, 5): As the distance increases, the interference wave 
function reflects the effects of growing separation between the wave functions. 
The red and blue surfaces remain distinct, but their interaction still contributes 
to a coherent reality. This stage demonstrates how elliptical waves interact as 
their centers move apart, reducing the intensity of mutual interference. It cor-
responds to an intermediate level of reality construction in the RFT framework, 
where recursive interactions uncover more detailed aspects of reality at mid-
range recursion levels. 

 Long-Range Stage (r = 10): In this stage, the interference wave function high-
lights the configuration at a greater distance. The plot shows two distinct wave 
functions with minimal mutual interference, represented by the interference 
components on the left and right (Ileft and Iright). This stage represents the final 
level of reality construction in the RFT framework, where recursive interac-
tions reveal the clearest details of individual entities, showcasing the ulti-
mate simplicity of reality exposition. 

The Advanced Observer Model (AOM) introduces the concept of RFT as a 
method to describe the way information is transmitted and transformed across 
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different layers of reality. In this model, each “frame” represents a quantum of 
reality or a snapshot of the state of a system at a particular point in time. Recursive 
frame transmission allows for the analysis of how these frames interact and evolve, 
especially when considering the influence of external or higher-level frames on a 
given system (please refer to Appendix E for a detailed illustration of RFT) (Fig-
ure 1). 
 

 
Figure 1. Interference is reality. 

3.3. A Frame as a Sustainer of All Truths and Principles 

As established in Section 3.2, during an observation, a component of the interfer-
ence wave function collapses, as exemplified by Iright. The interference wave func-
tion Ψint is formed with energy contributions from both the observer and observed 
wave functions, encapsulating information about a contextual reality. In cases 
where r is as large as 10, Iright—a component of Ψred + Ψblue—approximately equals 
Ψblue. This indicates that beyond a certain distance, the influence of the observer 
function Ψred on the observed wave function Ψblue becomes negligible, resulting in: 
Iright ≈ Ψblue. 

In this context, the observer’s influence is minimal. By symmetry, the interfer-
ence between the two wave functions fully captures the characteristics of both the 
observer and the observed wave functions. We propose that the observer’s wave 
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function incurs an energy cost to replicate the information of the observed wave 
function within a specific aspect of the interference wave function. This replica-
tion occurs in a domain where the observer’s impact is minimal, effectively creat-
ing a duplicate of the observed wave function. The energy expended by the ob-
server’s wave function to create this copy suggests that the energy of the observed 
wave function remains constant both before and after observation. In the context 
of this scenario, the copy, an energy structure, collapses into a form of perceived 
existence, denoted as frame Fi, the underlying conceptual primitive of the AOM, 
assimilated by the observer at a DPIT identified by i (please refer to Section 4.1 
for more details about DPIT). This collapse-assimilation cycle is the theoretical 
foundation for the conceptual framework of the three processes of “frames trans-
mission”, “wave function collapse”, and “quantum-to-classical transition”. The 
measurement problem can be reinterpreted as the natural interference between 
observer and observed wave functions within a more deterministic framework. 

Expanding the Analogy 
To further deepen this understanding, envision the universal quantum system 
where an immense number of wave interferences occur simultaneously. In this 
dynamic world, every object, event, and phenomenon arises from the intricate 
interplay of these wave functions. The universal quantum system itself can be con-
ceptualized as an expansive interference pattern, perpetually evolving and adapt-
ing according to underlying quantum interactions. 

In this framework, our perception of reality acts as a lens through which we 
observe this complex pattern. Regions of constructive interference become the 
solid, tangible aspects of our world, representing the observable and stable fea-
tures of reality. Conversely, regions of destructive interference, though less visible, 
signify the potentialities and constraints that shape what does not materialize. To-
gether, these interference phenomena weave a comprehensive tapestry of infor-
mation, where the interplay of constructive and destructive patterns defines the 
quantum fabric of the universe and influences our perception of the observable 
world. In this expanded analogy, reality is not just a passive backdrop but an ac-
tive, evolving construct shaped by the interplay of quantum waves. The patterns 
we observe are the most probable outcomes of this interference, molded by the act 
of observation and the interactions between wave functions. 

Framing reality in terms of interference provides a more tangible and accessible 
way to understand complex quantum phenomena, connecting abstract concepts 
to our everyday experiences. In this view, reality emerges from the intricate inter-
play of interference patterns between wave functions. These patterns are not 
merely theoretical constructs but are directly linked to the formation of frames—
discrete units that compose our perceived reality. 

3.4. Observer Wave Function Incurs Energy Cost to Replicate the 
Information of Observed Wave Function 

Let’s analyze the energy cost incurred by observers. In quantum mechanics, the 
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energy of a wave function is defined by the expectation value of the Hamiltonian 
operator acting on the wave function. The Hamiltonian, denoted by Ĥ, corre-
sponds to the total energy of the system, including both kinetic and potential en-
ergy components. This section breaks down how the energy of a wave function is 
determined and applies these concepts to AOM. 
 Step 1. Hamiltonian Operator (Ĥ): The Hamiltonian operator, expressed as 

Ĥ = T + V, represents the total energy of a system where T is the kinetic energy 
operator and V is the potential energy operator. 

 Step 2. Expectation Value of Energy: The energy of a wave function, E = 
❬Ψ|Ĥ|Ψ❭, is given by the expectation value of the Hamiltonian. This expectation 
value E is calculated by integrating Ψ*(r)ĤΨ(r)dr over all space, where Ψ*(r) 
is the complex conjugate of the wave function and r represents the spatial co-
ordinates. 

 Step 3. Eigenvalues of the Hamiltonian: When the wave function Ψ is an ei-
genfunction of the Hamiltonian, the energy is described by the eigenvalue 
equation: ĤΨ = EΨ. In this case, E is a specific value called an eigenvalue, and 
Ψ is an eigenstate or eigenfunction of the Hamiltonian. 

 Step 4. Kinetic and Potential Energy Contributions: The Hamiltonian’s ki-
netic energy part is typically represented by the Laplacian in the Schrödinger 
equation, while the potential energy part depends on the specifics of the sys-
tem, such as the Coulomb potential for electrons in an atom. 

 Step 5. Time-Independent Schrödinger Equation: For many systems, espe-
cially bound states, the energy is found by solving the time-independent 
Schrödinger equation: ĤΨ = EΨ. This equation is fundamental in deter-
mining the allowed energy levels of a quantum system. 

In the AOM, we posit that the energy EO expended by an observer wave function 
ΨO to construct a copy of the observed interference wave function Ψ must be at 
least equal to E, the energy of the observed system. If EO is less than E, the resulting 
copy will be partial or flawed. 

The frame rate RO of the observer is a function of both the observer’s energy 
state Eobserver and the observed system’s energy Eobserved. This relationship can be 
expressed as: RO = f(Eobserver, Eobserved). 

The environment’s influence on the observed system introduces an additional 
energy component, Eenv, representing the energy of the interference from the en-
vironment. This interference acts as a “copy” of mis-information that affects the 
quality of the observed copy.  

Thus, the total energy required to construct the observed information, consid-
ering the interference, can be formulated as: Etotal = RO × (Emin + Eenv) × Δt, where: 
 Emin is the minimum energy required to accurately observe the system. 
 Eenv is the energy associated with environmental interference. 
 Δt is the time interval for constructing each frame. 

This formulation emphasizes that the energy cost includes both the intrinsic 
energy of the observed system and the additional energy due to environmental 
interference. Thus, Eenv plays a critical role in the total energy cost, representing 
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the unavoidable noise introduced by the environment. This additional energy cost 
emphasizes that the process of observation in quantum systems is inherently tied 
to both the system’s intrinsic properties and the environmental conditions. The 
energy cost calculation shows that when the observer interacts with the observed 
system, the resulting observed information includes both the intended signal and 
the environmental noise. However, any additional energy expenditure required to 
correct or filter this noise would represent a separate process, beyond the primary 
energy cost of observation (please refer to Appendix A for a validation method-
ology). 

4. The Theoretical Framework of the Advanced Observer 
Model 

To bridge the Physical Universe with the underlying Universal Quantum System, 
a dualistic interpretation of the wave function is essential. This involves defining 
the Discrete Point in Time (DPIT), and a new physical mechanism called the Static 
configuration (SC). 

4.1. Discrete Point in Time (DPIT): Defining Basic Temporal Unit 

The concept of the “Discrete Point in Time (DPIT)” is pivotal for comprehend-
ing the Sequence of Quantum States (SQS) (please refer to section 4.6 for more 
details) and the Constant Frame Rate (CFR) (please refer to section 4.7 for more 
details) within AOM [1]. A DPIT represents the smallest discrete unit of time at 
which a quantum snapshot, or quantum information unit (Qi), is established 
within the SQS. Each DPIT signifies a fundamental moment when the entire 
quantum system undergoes a spontaneous realignment of all causal relationships, 
ensuring coherence and completeness across the universal quantum system. 
Therefore: 
 Discrete Point in Time (DPIT): This represents the smallest indivisible unit 

of time in which a specific quantum state is realized within a single quantum 
of the SQS. DPITs are synchronized with the Constant Frame Rate (CFR), oc-
curring at a rate of approximately 1.855 × 1043 DPITs per second, which corre-
sponds to the generation of quantum snapshots. While similar in concept to 
Planck time, DPIT differs fundamentally: whereas Planck time is a theoretical 
continuous duration, DPIT is inherently linked to the structural mechanism of 
a Qi and embodies the discrete nature of quantum events within the AOM 
framework. 

 DPIT as a System-Wide Event: A DPIT is not merely a moment in time; it 
entails a comprehensive realignment of the quantum system, ensuring that all 
causal relationships are maintained and consistent. The DPIT concept guaran-
tees that every quantum state is accurately captured and preserved within the 
CFR framework, contributing to the model’s overall coherence and con-
sistency. 

A full realignment of all causal relationships within the quantum system takes 
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place within a single Planck time (tp). This realignment process necessitates tem-
poral adjustments and balancing, making the use of a tp unit essential. During this 
brief interval, different fundamental particles may require varying amounts of 
time to complete their reconfigurations. Therefore, tp functions as the common 
denominator for the reconfiguration times of all fundamental particles, meaning 
that these durations, whether long or short, are integral multiples of tp. 

4.2. Static Configuration (SC) 

In AOM, a static configuration represents, in the finest scale, an infinite space tied 
to the existence and properties of a particle. Each location within this space is 
characterized by attributes linked to the particle itself, making SC the fundamental 
building block of all physical entities in the universe. 

This seemingly infinite space is not a pre-existing backdrop but is intrinsically 
linked to the particle, forming a single unit of existence. However, due to the uni-
verse’s inherent granularity, there is a finite boundary beyond which the potential 
of any point in space is effectively zero. This implies that each static configuration 
within the universe has a finite boundary dictated by the Planck scale, beyond 
which existence ceases. Extending this concept, the Earth, as a Static configuration 
(SC), governs the physical entities within its spatial domain, such as satellites 
(please refer to Appendix B). The Object-Oriented Paradigm (OOP), when ex-
tended, proves to be the most effective tool for specifying and understanding the 
structure and behavior of these static configurations. 

We introduce a temporal class, denoted as CSC (Class of Static configurations), 
which represents a single SC within each frame of the continuous sequence in the 
AOM (refer to Appendix F for a sample conceptual class hierarchy). Together, 
CSC and ψ (the wave function) form the theoretical bedrock for the quantum 
framework that extends the AOM. Consider an electron: 
 CSC: Defines the physical characteristics of an electron as a static configuration 

that emerges through observation within the AOM. It offers a deterministic 
framework for comprehending the electron’s properties and limitations within 
the universe. 

 ψ: Represents the quantum wave function, including its probability density 
function (PDF), which probabilistically describes the electron’s state prior to 
observation. In the context of object-oriented paradigm (OOP), wave function 
collapse is interpreted as a probabilistic instantiation of a physical entity, such 
as an electron. 

In this model, CSC is a deterministic class, while ψ is a probabilistic class within 
a quantum system, describing a SC at a DPIT associated with a frame of the AOM. 

4.3. Bridging the Physical and Quantum Worlds: The CSC-ψ  
Relationship 

The relationship between the Class of Static configurations (CSC) and the wave 
function (ψ) is inherently bidirectional, allowing for reverse engineering in both 
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directions: 
 Reverse Engineering from ψ to CSC: The wave function ψ, including its PDF, 

probabilistically describes the state of an electron. When an observation oc-
curs, ψ collapses to instantiate a physical electron, which is then characterized 
by a CSC. This means that knowing ψ allows us to predict and derive the CSC 
that describes the electron’s physical state. Essentially, ψ serves as the blueprint 
from which the CSC is constructed. The detailed probabilistic information en-
coded in ψ facilitates the precise determination of the CSC that represents the 
resultant physical electron. 

 Reverse Engineering from CSC to ψ: In the reverse direction, CSC does not 
directly create an electron but provides a structural description of the electron 
after its existence. The observable properties encapsulated in CSC can be used 
to infer the original wave function ψ. By analyzing the attributes described by 
CSC, we can reconstruct or approximate ψ, effectively working backward from 
the observable characteristics of the electron to its probabilistic wave function. 
This process leverages the comprehensive structural data within CSC to deduce 
the underlying wave function that gave rise to those attributes (please refer to 
Appendices C and D). 

In summary, the bidirectional relationship between ψ and CSC supports reverse 
engineering in both directions. ψ can be used to derive CSC, providing a detailed 
description of the electron’s physical state. Conversely, CSC can be analyzed to in-
fer or approximate ψ, allowing us to reconstruct the wave function from observa-
ble properties. This mutual reverse engineering capability highlights the intricate 
connection between the probabilistic descriptions of ψ and the structural repre-
sentations of CSC. 

4.4. Steps to Reverse Engineer a Wave Function 

 Step 1. Obtain the Static configuration (SC): Begin with the static configura-
tion, representing the specific configuration of the quantum system, including 
attributes such as position, spin, or other measurable properties. 

 Step 2. Analyze the Probability Distribution: Determine the probability dis-
tribution from the static configuration, which describes the likelihood of the 
particle being in various states or locations. 

 Step 3. Construct the Probability Density Function (PDF): Create the PDF 
from the static configuration data, quantifying the likelihood of the particle’s 
different states or locations. 

 Step 4. Reverse Engineer the Wave Function: Use mathematical techniques 
to infer the underlying wave function from the PDF. This may involve solving 
the Schrödinger equation or applying other quantum mechanical methods. 

 Step 5. Validate the Derived Wave Function: Compare the reverse-engi-
neered wave function with known data or theoretical predictions to ensure ac-
curacy and refine the model as necessary. 
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4.5. Generalization for Larger Systems 

In more complex systems, the concept of static configuration accounts for the col-
lective behavior of multiple interacting particles. In these cases, reverse engineer-
ing the wave function involves understanding the overall quantum state of the 
system and deriving a wave function that describes it comprehensively. Reverse 
engineering the wave function from a static configuration bridges the gap between 
abstract quantum mechanics and observable reality. This process enhances our 
understanding of quantum systems and provides tools for manipulating and con-
trolling these systems, with implications for fields such as quantum computing 
and advanced materials science. 

4.6. The Sequence of Quantum States (SQS) and the Perceptual 
Sequence of Observations (PSO): The Flows of Truth 

In AOM, the Sequence of Quantum States (SQS) represents a continuous flow of 
quantum information extracted from the universal quantum system, denoted as 
< … Qi, Qi+1, Qi+2, … >, where each Qi is a quantum of information. At this level, 
everything spontaneously adjusts into a coherent body of information, similar to 
a snapshot in time. This sequence of snapshots forms the quantum foundation 
reflected in the perception of the universe, experienced collectively by all observ-
ers within their perceptual sequence of observations (PSO)s. 
 Sequence of Quantum States (SQS): Represents the probabilistic nature of re-

ality at the quantum level, encompassing superposition and entanglement, with 
ψ being an intrinsic part of this sequence. 

 Perceptual Sequence of Observations (PSO): Provides a deterministic trans-
lation of quantum information into perceivable reality, where each frame of 
multimedia information reveals a subset of Qi denoted by Fi. 

A single Class of Static configuration (CSC) defines the physical properties of 
entities across all scales, including the fine details of fundamental particles. These 
properties are probabilistically instantiated from quantum wave functions within 
the context of a Qi. The wave function (ψ) encapsulates the quantum characteris-
tics of these entities within the universal quantum system. 

This integration bridges the gap between classical determinacy and quantum 
indeterminacy, preserving universal truths across all levels of reality, forming the 
(CSC/PSO − ψ/SQS) model. 

4.7. Introduction to the Constant Frame Rate (CFR) 

The concept of a Constant Frame Rate (CFR) is central to understanding how 
reality is constructed at both the quantum and macroscopic levels. CFR refers to 
the fundamental rate at which discrete frames of reality are generated within the 
AOM. This rate is tied to the Planck time, which is the smallest meaningful unit 
of time in quantum mechanics and general relativity, approximately 5.39 × 10−44 
seconds. The CFR represents the frequency at which quantum snapshots (Qi), un-
derpinning frames of perceptual reality, are generated, ensuring the continuous 
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and consistent unfolding of the universe. 
At this incredibly high rate—around 1.855 × 1043 frames per second—each 

frame is a quantum of reality that, when perceived by observers, forms the basis 
of their observable universe. The CFR aligns with the SQS to ensure that all frames 
of reality are comprehensive and consistent, satisfying the fundamental prerequi-
sites of Universal Truth and Comprehensiveness. 

4.8. Two Criteria for Extending the Conceptual Framework of AOM 

To accurately extend the conceptual framework of AOM, the (CSC/PSO − ψ/SQS) 
model must meet two essential criteria: 
 Universal Truth: The model must establish principles that apply consistently 

across all observers, locations, and times, ensuring a universal truth. 
 Comprehensiveness: The model must encompass and preserve information 

from all entities, from the largest celestial bodies to the smallest particles, leav-
ing no aspect of the universe unaccounted for. 

A quantum state, Qi, represents a composite of all wave functions and their in-
teractions, including a universal wave function Ψwf and a universal interference 
wave function Ψif. Every entity in the universe, including both observers and the 
observed, has a corresponding wave function within Ψwf. 

SQS emerges from quantum indeterminacy through superposition and entan-
glement, while the PSO translates this quantum information into a perceivable 
sequence. This model functions like a client-server system, with the SQS as the 
server managing quantum states, and the PSO as the client interpreting these 
states into observable realities. The alignment of the SQS frame rate with the CFR 
ensures that the model maintains both Universal Truth and Comprehensiveness, 
crucial for accurately reflecting the universe’s structure and dynamics. 

4.9. Exploring the Constant Frame Rate (CFR): Linking Quantum 
Discreteness to Observable Phenomena 

The concept of CFR within the AOM provides a framework for understanding 
how reality is constructed at the quantum level. Reality unfolds in discrete frames, 
and there is a fundamental rate—CFR—at which these frames are generated. This 
rate is tied to quantum limits, which have profound implications for our under-
standing of time, space, and reality. 

Given the universe’s granularity as defined by quantum mechanics, the quan-
tum rate of the SQS, aligned with the CFR, must far exceed conventional motion 
pictures’ 24 frames per second (fps). The SQS operates at a quantum rate corre-
sponding to the Planck time, approximately 5.39 × 10−44 seconds, the smallest 
meaningful unit of time in quantum mechanics and general relativity. 

In this context, the CFR, as the inverse of the Planck time, suggests that frames 
of reality are constructed at an incredibly high rate of about 1.855 × 1043 frames 
per second. Each frame represents a discrete aspect of reality, challenging the tra-
ditional understanding of continuous time and space and proposing a digital-like 
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structure of reality at its most fundamental level. 
Observers perceive the universe through their individual sequence of frames, 

denoted as PSO = <…, Fj, Fj+1, Fj+2, …>. Each Fj corresponds to a Qi in the SQS if 
the observer’s frame rate matches the SQS frame rate. Each Qi encapsulates a con-
figuration of quantum states, representing a snapshot of the universal quantum 
system at a specific DPIT. 

This granular, frame-based view of the universe, governed by the CFR, provides 
a fresh perspective on how quantum mechanics and relativity intersect. It aligns 
with modern theories that suggest the universe functions more like an extensive 
information-processing system than a continuous, unbroken fabric. Building on 
this understanding, we now embark on an exploration of relativity through this 
lens. 

5. Derivation of Einstein’s Field Equations from Quantum 
Static Configuration 

In this section, we will clearly explain how Einstein’s Field Equations, which gov-
ern the curvature of spacetime in general relativity, can be derived using the con-
cepts of Class Static configuration (CSC) and Perceptual Sequence of Observations 
(PSO). By viewing spacetime curvature as an emergent property of quantum 
states, we establish a link between the foundational principles of general relativity 
and quantum mechanics. 

5.1. Basic Concepts 

Static configuration (SC): An SC, described by a CSC, represents a quantum of 
space and matter. It has a central region where the potential energy is highest, and 
this energy decreases outward. This defines the ‘influence domain’ of the SC, 
which is the region of spacetime affected by the SC’s energy distribution. A PSO 
is a sequence of quantum states observed at discrete points in time (DPIT). Each 
observation corresponds to a specific SC. As these SCs evolve, they create a series 
of frames that represent how the universe changes over time. 

5.2. Connecting CSC/PSO to Spacetime 

Building on the concepts of CSC and PSO, we can now explore how these ideas link 
to spacetime as understood in general relativity. To establish this connection, we 
introduce several key concepts: 
 Metric Tensor gμν: This tensor describes the shape of spacetime. In CSC/PSO, 

the metric tensor is influenced by the potential energy distribution within each 
SC. The way space is curved around an SC is described by: gμν = f(Φ(x)), where 
Φ(x) represents the potential energy distribution. 

 Energy-Momentum Tensor Tμν: This tensor describes how energy and mo-
mentum are distributed in spacetime. In CSC/PSO, it is related to the energy 
density ρ(x) and pressure p(x) within an SC: Tμν = ρ(x)uμuν + p(x)(gμν + uμuν) 
where uμ is the four-velocity, describing how energy flows through spacetime. 
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 Curvature Tensors: The Ricci tensor Rμν and scalar curvature R describe how 
spacetime is curved by the presence of energy and matter. These are derived 
from the metric tensor: Rμν = (derivatives of gμν) and R = gμνRμν. 

5.3. Deriving Einstein’s Equations 

To derive Einstein’s Field Equations from the concepts of CSC and PSO, we need 
to break down the process into clear and logical steps. This derivation shows how 
the geometric properties of spacetime (as described by the Einstein field equa-
tions) can emerge from the quantum mechanical properties of CSC(s) and PSOs. 

Step 1: Define the Metric Tensor gμν in CSC/PSO Terms 
 What is the Metric Tensor? The metric tensor gμν is a fundamental quantity 

in general relativity that describes the geometry of spacetime. It tells us how 
distances and time intervals are measured in a curved spacetime. 

 How does it relate to CSC/PSO? In the CSC/PSO framework, each Static con-
figuration (SC) affects the curvature of the space around it. This effect is cap-
tured by the potential energy distribution Φ(x) of the SC. 

We express the metric tensor as a function of this potential energy: gμν(x) = 
f(Φ(x)). Here, f(Φ(x)) is a function that encodes how the potential energy Φ(x) of 
the SC influences the spacetime geometry at point x. 

Step 2: Define the Energy-Momentum Tensor Tμν in CSC/PSO Terms 
 What is the Energy-Momentum Tensor? The energy-momentum tensor Tμν 

describes how energy and momentum are distributed in spacetime. It’s a key 
component in Einstein’s field equations, which relate spacetime curvature to 
energy and matter. 

 How does it relate to CSC/PSO? Each SC has an energy distribution ρ(x) and 
a pressure distribution p(x). These distributions define how the SC contributes 
to the energy and momentum in spacetime. We express the energy-momentum 
tensor as: Tμν = ρ(x)uμuν + p(x)(gμν + uμuν). Here, uν is the four-velocity, which 
describes the motion of the SC in spacetime. This equation shows how the en-
ergy density ρ(x) and pressure p(x) of the SC influence the energy-momentum 
tensor at point x. 

Step 3: Connect the Metric Tensor to Spacetime Curvature 
 What is the Curvature Tensor? The curvature of spacetime is described by 

the Ricci tensor Rμν and the scalar curvature R. These quantities are derived 
from the metric tensor and describe how spacetime is curved by the presence 
of energy and matter. 

 How does it relate to CSC/PSO? In general relativity, the Ricci tensor and sca-
lar curvature are calculated from the metric tensor gμν. In the CSC/PSO frame-
work, the metric tensor is determined by the potential energy distribution 
Φ(x) of the SCs. The curvature tensors can be written as: (derivatives of gμν) 
and R = gμνRμν. 

These tensors capture how the spacetime geometry (encoded in gμν) changes in 
response to the energy and matter distributions (encoded in Tμν). 
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Step 4: Formulate Einstein’s Field Equations 
 What are Einstein’s Field Equations? Einstein’s Field Equations relate 

spacetime curvature to energy and matter. They are expressed as: Rμν – 1/2R 
gμν + Λgμν = 8πg/c4Tμν. Here, Λ is the cosmological constant, G is the gravita-
tional constant, and c is the speed of light. 

 How does it relate to CSC/PSO? To derive this equation from CSC/PSO, we 
combine the previous steps: 

1) Metric Tensor gμν: Describes the shape of spacetime based on SC potential 
energy. 

2) Energy-Momentum Tensor Tμν: Describes the distribution of energy, mo-
mentum from SCs. 

3) Curvature Tensors Rμν and R: Describe how spacetime is curved by the SCs. 
The left-hand side of Einstein’s equation (curvature terms) comes from the 

metric tensor influenced by SCs, and the right-hand side (energy-momentum ten-
sor) comes directly from the energy distribution in SCs. 

Step 5: Interpret the Result 
 What does this mean? The Einstein field equations can be seen as a macro-

scopic expression of the microscopic interactions of quantum static configura-
tions. The curvature of spacetime, as described by general relativity, emerges 
naturally from the collective influence of SCs in a PSO. 

 Implication: This derivation suggests that spacetime curvature is not just a ge-
ometric abstraction but is deeply rooted in the quantum mechanical nature of 
the universe. The SCs, with their energy distributions, are the building blocks 
that shape the fabric of spacetime. 

This step-by-step process shows how the Einstein field equations, which de-
scribe the fundamental relationship between spacetime and matter, can emerge 
from the quantum mechanical properties of static configurations. By understand-
ing this connection, we can bridge the gap between quantum mechanics and gen-
eral relativity. 

5.4. Understanding the Connection 

 Metric Tensor: The metric tensor gμν describes how space is shaped by the po-
tential energy of SCs. Each SC affects the surrounding space, contributing to 
the overall curvature. 

 Energy-Momentum Tensor: The energy-momentum tensor Tμν tells us how 
energy and momentum are distributed in the universe. In CSC/PSO, this comes 
from the potential energy fields of the SCs. 

 Curvature Tensors: The Ricci tensor Rμν and scalar curvature R describe how 
the space around us is curved by the energy and matter within it, all emerging 
from the interaction of SCs. 

5.5. Conclusion 

Einstein’s field equations, which describe the curvature of spacetime due to energy 
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and matter, can be derived from the interaction of Static configurations (SC)s 
within a Perceptual Sequence of Observations (PSO). This demonstrates that 
spacetime curvature emerges naturally from quantum interactions, seamlessly 
connecting the macroscopic behavior of spacetime with the underlying micro-
scopic properties of quantum states. This foundational link paves the way for un-
derstanding the justification of the speed of light and its constancy. 

6. Derivation of Lorentz Transformations within the  
Advanced Observer Model (AOM) Framework 

6.1. Understanding Lorentz Transformations in Classical Physics 

In classical physics, the Lorentz transformations are mathematical rules that tell 
us how to translate space and time measurements between two observers moving 
at a constant speed relative to each other. These transformations were developed 
to explain why the speed of light is always the same, no matter how fast the ob-
server is moving. The basic ideas are: 
 Assumption: The speed of light, denoted as c, is constant for all observers. 
 Transformations: For an event happening at position x and time t in one 

frame of reference, if another observer is moving at a constant speed v rel-
ative to the first observer, they would see the event at a different position x' 
and time t'. The relationship between these two sets of coordinates is given 
by the Lorentz transformations. Here’s the key formulas: x' = γ(x − vt) and 
t' = γ(t − vx/c2), where γ (gamma) is a factor that depends on the speed v, 
calculated as 2 21 1 v cγ = − . 

These transformations explain how moving observers can experience different 
measurements of space and time but still agree on the speed of light. 

6.2. Deriving Lorentz Transformations in AOM 

In the AOM framework, we approach the Lorentz transformations by looking at 
how the frames of reality are constructed and transmitted to different observers. 
The key ideas are: 
 Sequence of Quantum State (SQS) and Perceptual Sequence of Observa-

tions (PSO): The universe is composed of discrete quantum states (SQS) that 
are transmitted as sequences of frames to observers. These frames carry all the 
information that an observer perceives as reality. 

 Constant Frame Rate (CFR): Every observer receives these frames at the same 
constant rate, defined by the Planck scale. The speed of light appears constant 
because it is tied to the rate at which these frames are delivered. 

 Transformations Between Observers: When two observers are moving rela-
tive to each other, the AOM explains that they tap into the same sequence of 
quantum states but may perceive different subsets of frames (PSO). Despite 
these differences, the truth remains the same because of the quantum con-
sistency and the nature of frame transmission. 

 Derivation: To derive the Lorentz transformations in AOM, we consider how 
the frames from the same SQS are perceived by different observers moving at 
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speed v relative to each other. The transformations arise naturally as we ac-
count for how the energy, space, and time are distributed across these frames. 

6.3. Insights and Comparisons 

 Consistency Across Theories: The classical derivation focuses on the mathe-
matical translation of coordinates, while AOM provides a deeper insight into 
why these transformations exist. It links them to the quantum structure of re-
ality and the transmission of frames. 

 Unified Understanding: AOM not only explains the constancy of the speed of 
light but also shows that the Lorentz transformations are a direct consequence 
of how reality is constructed and perceived at the quantum level. 

6.4. Summary 

The Lorentz transformations describe how different observers, moving at varying 
speeds, can agree on the speed of light yet perceive events differently in space and 
time. In the Advanced Observer Model (AOM), these transformations are inter-
preted through the way the universe sends frames of reality to observers. Despite 
differences in their motion, the consistent reception and interpretation of these 
frames ensure that all observers experience a unified reality. 

7. Comprehending the Constancy of Light Speed and  
Relativity through the Lens of Quantum Entanglement in 
the Advanced Observer Model 

Building on this concept, the constancy of the speed of light within the AOM 
framework can be understood as a result of complex quantum entanglement. This 
model suggests that every observer, regardless of their inertial frame, perceives a 
consistent and harmonious reality, intricately woven into the frames they receive. 
When an event occurs, the frames transmitted to all observers tell the same story, 
guided by the timeless quantum Qi, which dynamically reorganizes information 
at discrete points in time (DPIT). This process ensures that all observers, across 
different inertial frames, perceive a coherent and identical reality. 

The observed constancy of light speed arises from the detailed frame transmis-
sion dynamics in the AOM. The constancy is an artifact of the sequential frames 
received, with the AOM’s Constant Frame Rate (CFR) set at one frame per Planck 
time. As a result, light travels one Planck distance in each Planck time interval, 
leading to a light speed of unity in these fundamental units. 

When considering the continuous stream of quanta SQS produced by the quan-
tum system at the rate of CFR, it becomes apparent that if an observer’s frame rate 
is lower than this CFR, they will perceive a truncated version of the complete CFR 
sequence of quantum states. Essentially, the frames observed by the observer form 
a subset of the comprehensive, universe-spanning sequence SQS, which includes 
information at all levels of detail. 

Despite this reduction, the abbreviated sequence still preserves the essence of 
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reality, as each frame maintains the integrity of its fundamental components and 
the flow of information across frame transitions remains smooth and coherent. 
This consistency is due to the uniform nature of the PSO’S origin, SQS, ensuring 
that all observers, regardless of their frame rates, experience a consistent depiction 
of reality. Thus, the core of truth remains intact, even when adapted to an ob-
server’s limited frame rate. 

The SQS framework, with its precise timing mechanism, provides a fundamen-
tal explanation for the empirically observed constancy of light speed. Unlike rela-
tivity, which treats the constancy of light as a fundamental postulate, the sequence 
of quantum states SQS, supported by its temporal regulation, reveals the deep ra-
tionale behind this phenomenon, embedded within its structural principles. 

The light speed of 1 is not an arbitrary constant but reflects the fundamental 
granularity of existence, aligning with the most minute level of information in 
each frame. This inherent speed of 1 aligns with the Planck scale, ensuring that 
the fundamental truths of reality are universally accessible and recognizable. The 
AOM Conceptual/Theoretical framework highlights several key insights: 
 Insight 1: The uniformity observed across various inertial frames is a direct 

consequence of the quantum Qi’s timeless and spontaneous nature, which ex-
tends beyond mere constancy of light speed, satisfying the prerequisite of 
‘Truth Universality’ for a model that accurately mirrors the universe. 

 Insight 2: The speed of light, denoted by c and inherently equal to 1, arises 
naturally from the Planck-scale granularity of the universe. This fundamental 
speed corresponds to one Planck distance traveled per Planck time interval, 
reflecting the core building blocks of existence. 

 Insight 3: To ensure a consistent portrayal of the entire informational land-
scape—from the grand scale of the cosmos to the minute details of the micro-
cosm—across all frames available to any observer, the Constant Frame Rate 
(CFR) must be precisely calibrated to one frame per Planck time. Conse-
quently, the quantum system’s timing mechanism is meticulously synchronized 
with the CFR, facilitating a smooth and coherent transformation of infor-
mation from one frame to the next and accurately capturing details at all levels 
of granularity, satisfying the prerequisite of ‘Comprehensiveness’. 

In summary, the quantum system, supported by its precise timing mechanism, 
embodies the true foundation of reality. It provides a fundamental rationale for 
the constancy of light speed and guarantees that all observers, regardless of their 
frame of reference, perceive a consistent and coherent depiction of truth. 

8. Consistency and Integration 

The Advanced Observer Model (AOM) effectively aligns its theoretical quantum 
model with its conceptual framework, ensuring coherence across both philosoph-
ical and scientific domains. This section examines how the AOM maintains con-
sistency and lays the groundwork for further validation. 
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8.1. Theoretical Alignment 

The quantum model, based on principles like superposition, entanglement, and 
wave function collapse, describes reality at its most fundamental level. The AOM 
reinterprets these quantum principles within a framework that highlights the ob-
server’s role in shaping reality. Central to the AOM is the Sequence of Quantum 
States (SQS), which operates at the Planck scale and contains the universe’s quan-
tum information. Each quantum state (Qi) in the SQS functions like a qubit con-
figuration, holding the information necessary for reality’s evolution as perceived 
by various observers. The AOM posits that the SQS operates at an extraordinary 
frame rate, defined by the Constant Frame Rate (CFR) of 1/tp, ensuring that all 
quantum events are preserved and accurately represented. This theoretical align-
ment bridges the quantum model’s granularity with the AOM’s conceptualization 
of reality, both based on the premise that reality emerges from quantum interac-
tions, shaped by the observer’s perception. 

8.2. Philosophical Consistency 

Philosophically, the AOM challenges classical notions of objective reality by pro-
posing that consciousness plays a crucial role in shaping the quantum state of the 
universe. This view aligns with quantum mechanical interpretations that empha-
size the observer effect, where observation influences quantum outcomes. The 
AOM advances this idea by suggesting that the observer actively participates in 
creating reality rather than merely receiving information. 

The AOM’s conceptualization of quantum events as a sequence of frames per-
ceived by different observers introduces a novel understanding of universality and 
consistency. The model’s commitment to a universal truth, consistent across all 
observers, reconciles subjective observation with the objective consistency re-
quired by scientific inquiry. This duality is harmonized within the AOM, offering 
a coherent philosophical framework that acknowledges both the observer’s role 
and the quantum universe’s intrinsic structure. 

8.3. Scientific Validation 

From a scientific perspective, the AOM’s integration with the quantum model in-
vites empirical validation through its predictions and interpretations of quantum 
phenomena. The notion that reality is constructed through a sequence of quan-
tum frames provides a testable hypothesis that can be explored through experi-
ments designed to observe the effects of quantum entanglement, superposition, 
and wave function collapse in relation to the observer’s influence. 

The AOM’s prediction of a CFR at the Planck scale, resulting in an SQS frame 
rate of approximately 1043 frames per second, aligns with current understandings 
of time and space at the Planck scale, where conventional physics breaks down, 
and quantum gravity effects become significant. The AOM’s framework offers a 
novel perspective through which existing quantum theories can be examined, po-
tentially validated, or refined (please refer to Appendix G for empirical validation 
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experiments). 

8.4. Conclusion 

The integration of the theoretical quantum model with the AOM represents a 
comprehensive approach to understanding the universe that aligns with both phil-
osophical and scientific principles. By synchronizing the SQS and CFR with quan-
tum mechanics, the AOM preserves the integrity of quantum theory while extend-
ing it into a broader conceptual model that accounts for the observer’s role in 
reality construction. This alignment, coupled with the potential for empirical val-
idation, positions the AOM as a robust framework for exploring the complexities 
of quantum reality, ensuring its consistency and integration within the broader 
scientific discourse. 
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Appendix A. Exploring the Relationship between Observer 
Energy Levels and Frame Rates in Quantum Systems 

Objective: To investigate the correlation between the energy states of observers 
and their frame rates within the AOM, aiming to provide empirical support for 
the model’s predictions. 

Background: The AOM suggests that an observer’s energy state, reflected in 
their wave function, influences their frame rate. Higher energy states are hypoth-
esized to correspond with higher frame rates, impacting the observer’s perception 
of reality. 

Methodology: 
Step 1. Experimental Design: Choose a quantum system, such as a single elec-

tron in a potential well. Define the energy states of both the system and the ob-
server using Hamiltonians. Utilize laser cooling and trapping to manipulate the 
system’s energy levels and monitor the observer’s frame rate. 

Step 2. Hypotheses: 
 Hypothesis 1: Increased observer energy states lead to higher perceived frame 

rates. 
 Hypothesis 2: There exists a threshold energy level beyond which further in-

creases do not significantly impact the frame rate. 
Step 3. Data Collection: Measure frame rates using high-precision time-re-

solved spectroscopy. Record corresponding energy levels of the observer and the 
observed system. 

Step 4. Analysis: Apply statistical methods to analyze the correlation between 
energy levels and frame rates. Use regression analysis to assess the relationship’s 
strength. 

Step 5. Validation: Compare findings with AOM theoretical predictions. Con-
duct control experiments with varying parameters to ensure robustness. 

Expected Outcomes: 
 Empirical validation of the link between observer energy levels and frame rates. 
 Insights into how energy states affect quantum reality perception. 
 Identification of a potential energy threshold for perception enhancement. 

Implications: 
 Lays the groundwork for further AOM research and its quantum mechanics 

applications. 
 Enhances understanding of the observer effect in quantum measurements. 
 Contributes to developing advanced models for reality perception in quantum 

systems. 

Appendix B. Static Configuration and the Nature of Force 
Defining Force in Gradient Space 

In this framework, the spatial component of a static configuration is understood 
as a continuum of gradient potentials, representing variations in physical quanti-
ties such as potential energy or field intensity across different regions. A field, such 
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as a gravitational field, is characterized by its potential, which varies spatially. The 
gradient of this potential indicates how the potential changes with position. The 
force experienced by an object within the field arises from the gradient of the as-
sociated potential energy. Mathematically, the force at a point is defined as the 
negative gradient of the potential energy V at that point: Force = V−∇ . 

This equation shows that force points in the direction of the steepest decrease 
in potential energy. Within this spatial component, force is a vector that repre-
sents both the direction and magnitude of this change. Objects naturally move 
towards regions of lower potential energy, which aligns with the traditional un-
derstanding of forces in fields such as gravity and electrostatics. 

For instance, in a gravitational field, the potential energy VG is given by: VG = 
−(GMm)/r. The gravitational force is derived from the gradient of this potential: 
Force = V−∇  = −dVG/dr. Similarly, in an electric field, the potential energy Ve 
is given by: Ve = (q/4πϵ0)∙(1/r). The resulting electrostatic force is: Force = eV−∇  
= −dVe/dr. 

In summary, within the context of a continuum field, force is redefined as the 
negative gradient of a potential field, describing how potential energy varies across 
space. This interpretation is consistent with traditional definitions of force in 
gravitational and electrostatic fields. 
 

 
Figure A1. A three two-film sequences of two interacting static configuration within the temporal progression of a frame stream. 

 
Figure A1 illustrates an animated composite static configuration (SC) with two 

centers in their composite potential energy space, formed by two continuous static 
configurations CSC(s), V1(r) and V2(r). The potential energy at each point in this 
composite is defined by a specific value. The force acting on the two centers is 
demonstrated through a series of three two-frame sequences, effectively animat-
ing the interaction of two dynamic mass-spaces in motion. 

Frame 0 depicts the initial spatial potential energy distribution gradient of the 
composite mass-space formed by centers 1 and 2 in a static configuration. The 
cycle begins when the timer initiates, allowing Frame 0 to undergo reconfigura-
tion. This SC, a physical entity surrounded by a potential energy field, defines a 
force between the centers that draws them together. At the end of the cycle, the 
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timer halts the reconfiguration process, capturing frame 1. This two-frame se-
quence is repeated three times, producing four static configurations, which col-
lectively exemplify the concept of a frame stream, a PSO. 

Appendix C. The Principle of Dynamic and Static  
Configurations in the Advanced Observer Model (AOM):  
A Case for Reverse Engineering 
C.1. Introduction 

The AOM offers a transformative perspective on reality by distinguishing between 
Static configurations (SC) of Potential Energy and Dynamic Configurations (DC) 
of Kinetic Energy. This model challenges traditional interpretations in classical 
and quantum mechanics by proposing that these configurations are fundamental 
aspects of existence rather than mere states of energy. In conventional quantum 
mechanics, the probability density function (PDF) measures the likelihood of a 
particle’s location. The AOM, however, reinterprets the PDF as representing the 
Dynamic Configuration (DC) of Kinetic Energy, where energy is seen as contin-
uously distributed throughout space in a state of timeless motion. Conversely, the 
Static Configuration (SC) of Potential Energy describes energy concentrated at a 
specific point in a timeless, stationary state. This appendix explores how SC and 
DC, reality as we perceive and reality as it exists, redefine our understanding of space 
and energy, advocating for reverse engineering within the AOM framework to gain 
deeper insights into the interconnected nature of kinetic and potential energy. 

C.2. Static Configuration (SC) vs. Dynamic Configuration (DC):  
Potential and Kinetic Energy 

In the AOM, the States Configuration (SC) of Potential Energy refers to energy 
concentrated at a specific point, indicating a stationary existence with no move-
ment. This configuration establishes a central reference point and defines poten-
tial energy within that space. In contrast, the Dynamic Configuration (DC) of Ki-
netic Energy describes energy distributed omnipresently across space, reflecting 
continuous, timeless motion. This dynamic pattern represents the kinetic nature 
of energy, present throughout space rather than confined to a single point. SC and 
DC are viewed as dual aspects of a unified reality, where the potential space serves 
as a canvas for deterministic elements, and the dynamic patterns emerge from this 
canvas when observed. Understanding one configuration aids in inferring or re-
verse engineering the other. The concept of probability, inherently linked to time 
and repeated trials, is contrasted with the timeless nature of quantum systems. 
The constant presence of energy in a quantum system challenges the probabilistic 
description, emphasizing a continuous distribution of energy rather than proba-
bilistic outcomes. 

C.3. Justifying Reverse Engineering in AOM 

Reverse engineering within the AOM involves deriving the space of probability 
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from the space of potential energy, and vice versa. The AOM posits that the uni-
verse is an interconnected whole where deterministic and indeterministic ele-
ments are intricately linked. For instance, wave-particle duality in quantum me-
chanics demonstrates how a particle’s wave function represents the space of prob-
ability, while the underlying potential field governs its behavior. By understanding 
the potential space, such as through a photon’s wave function and associated en-
ergy, we can reverse-engineer the probability space to reveal where and how the 
photon is likely to be observed. 

C.4. Reverse Engineering the Wave Function of a Photon: Deriving 
the Space of Potential from the Space of Probability 

To illustrate the concept of reverse engineering in AOM, we revisit the wave func-
tion of a photon. The wave function is typically expressed as: ( ) ( ), ei kx tk V ωω −Ψ = . 
This function resides in the space of probability, giving us the likelihood of de-
tecting the photon at a particular point in space-time. The associated potential 
space is characterized by the photon’s energy, momentum, and the governing 
physical constants, such as the speed of light. Given Ψ, we can reverse-engineer 
its associated space of potential by exploring the relationships embedded within 
the wave function. 

C.4.1. Constancy of the Speed of Light 
The relationship between the angular frequency ω and the wave vector k is a key 
feature of the space of potential. By reverse-engineering this relationship from the 
wave function, we derive the dispersion relation: ω = c|k|. This shows that the 
photon’s speed is constant, which in turn reveals the deterministic framework 
(space of potential) that governs the behavior of the photon. Substituting specific 
values for k and ω, we confirm the speed of light as a universal constant, a corner-
stone of the potential space. 

C.4.2. Momentum and Energy Relationships 
Further reverse engineering involves deriving the photon’s momentum and en-
ergy from the wave function. These quantities, traditionally viewed in the context 
of potential space, are inferred from the probabilistic wave function: p = k , 
and E ω=  . These relationships highlight the interplay between determinacy 
(momentum, energy) and indeterminacy (wave function), validating the AOM’s 
premise that one space can be inferred from the other. 

C.5. Conclusion 

In conclusion, the transition from a blurry, theoretical understanding of AOM to 
a clear, conceptual model is akin to putting on glasses in a world where everything 
was once out of focus. This paper has sought to provide the mathematical frame-
work that sharpens our view, allowing us to see the underlying structures and in-
teractions that govern our quantum reality with unprecedented clarity. 

The Advanced Observer Model’s principle of indeterminacy and determinacy 

https://doi.org/10.4236/jqis.2024.144007


J. H. C. Wong 
 

 

DOI: 10.4236/jqis.2024.144007 151 Journal of Quantum Information Science 
 

offers a new lens through which to understand the universe. By recognizing the 
duality of the space of probability and the space of potential, we gain the ability to 
reverse-engineer one from the other, enhancing our understanding of both quan-
tum and classical phenomena. 

The reverse engineering of the photon’s wave function serves as a powerful ex-
ample of how these two spaces are intertwined. By exploring this relationship, we 
reaffirm the AOM’s assertion that the universe is a unified whole, where the de-
terministic and indeterministic elements are not separate but are two aspects of a 
single, coherent reality. This concept not only bridges the gap between quantum 
mechanics and classical physics but also opens the door to a deeper understanding 
of the universe’s underlying structure. 

Appendix D. Reverse Engineer the Gaussian Distribution  
Potential Energy: Derive the Space of Probability from the 
Space of Potential 

In this appendix, we reverse engineer the Gaussian distribution of potential back 
to its corresponding quantum wave function. The Gaussian distribution is often 
used to describe the probability density of a quantum particle, and by reverse-
engineering this, we can recover the associated wave function. 

D.1. Gaussian Distribution as Probability Density 

In quantum mechanics, the square of the wave function Ψ(x) gives the probability 
density P(x) of finding a particle at position x: P(x) = |Ψ(x)|2. Given a Gaussian 
distribution for the probability density: 

 ( ) ( )2

22

1 exp
22π

x
P x

µ
σσ

 −
 = −
 
 

 (1) 

where μ is the mean (center) of the distribution and σ is the standard deviation. 

D.2. Reverse Engineering the Wave Function 

To find the wave function Ψ(x) from the probability density P(x), we take the 
square root of the probability density: 

 ( ) ( ) ( )2

22

1 exp
42π

x
x P x

µ
ψ

σσ

 −
 = = −
 
 

 (2) 

Thus, the wave function corresponding to the Gaussian distribution of potential 
is: 

 ( ) ( )2

24 2

1 exp
42π

x
x

µ
ψ

σσ

 −
 = −
 
 

 (3) 

Here, the wave function is a Gaussian wave packet centered around μ with a 
standard deviation related to σ. The factor 4 21 2πσ  ensures that the wave func-
tion is properly normalized. 
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D.3. Interpretation 

The Gaussian form of the wave function indicates that the quantum particle has a 
high probability of being found near the mean position μ or (x1, y1) and (x2, y2) in 
the 2D case. The width of the Gaussian, controlled by σ, represents the uncertainty 
or spread in the particle’s position. 

This reverse-engineering process shows how a classical Gaussian distribution 
used in the potential energy function relates back to the quantum mechanical 
wave function, which describes the quantum state of a particle. 

Appendix E. An Example of Recursive Frame Transmission 
in the AOM Model 

This section will illustrate recursive frame transmission using an example involv-
ing actual data. We will explore how a quantum state evolves under the influence 
of multiple frames and how the recursive nature of these frames impacts the over-
all behavior of the system. 

E.1. Data Setup 

For this example, let’s consider a quantum system consisting of an electron in a 
potential well. The state of the electron is described by a wave function Ψ(x, t), 
which evolves according to the Schrödinger equation. We will assume that the 
electron is initially in the ground state of the potential well, and we will introduce 
a series of frames that represent different perturbations or external influences on 
the system. 
 Initial State (Frame F0): The electron is in the ground state with a wave func-

tion Ψ0(x) given by a Gaussian distribution centered at x = 0. 

 ( )
1 4 2

0 2 2
1 exp
π 2

xx
a a

  Ψ = −  
   

 (4) 

where a is the characteristic width of the wave function. 
 Perturbation (Frame F1): A potential step is introduced at t = 0, shifting the 

potential well and causing the wave function to evolve. The potential is defined 
as: 

 ( )
0

0 for 0
for 0

xV x V x
<=  ≥

 (5) 

This perturbation introduces a new frame, F1, that influences the evolution of 
the wave function. 

E.2. Recursive Frame Transmission: Each Frame Builds on the 
Previous One 

Now, we will examine how the system evolves under the influence of additional 
frames that recursively build upon each other. 

Frame F1 (Transmission to Frame F2): After the introduction of the potential 
step, the wave function Ψ1(x, t) starts evolving according to the new potential. The 
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electron’s probability distribution shifts, and the wave function begins to develop 
oscillatory behavior due to the reflection and transmission at the potential step. 
The recursive frame transmission mechanism kicks in as the system enters Frame 
F2, where the wave function Ψ2(x, t) is influenced by an external electromagnetic 
field. This field modifies the potential and, consequently, the wave function’s evo-
lution. 

Frame F2 (Transmission to Frame F3): In Frame F2, the wave function adapts 
to the new potential landscape created by the electromagnetic field. The recursive 
transmission process continues as the electron interacts with this changing envi-
ronment. Frame F3 could introduce a time-dependent perturbation, such as an 
oscillating electric field. This leads to further evolution of the wave function, now 
described as Ψ3(x, t). 

Frame F3 and Beyond: The process of recursive frame transmission continues, 
with each new frame introducing additional complexity and altering the wave 
function’s evolution. In this PSO, ‘each frame builds on the previous ones’, incor-
porating the effects of all prior perturbations and external influences. 

E.3. Visualization of Recursive Frame Transmission (RFT) 

To visualize this process, we can plot the probability distribution |Ψ(x, t)|2 at var-
ious points in time, showing how the electron’s probability density changes as it 
experiences each frame’s influence. 
 

 
Figure A2. RFT sequence: Each frame builds on the previous ones. 

 
Figure A2 illustrates the recursive frame transmission as follow: 

 At t0 (initial state F1): The probability density is centered around x = 0 with a 
Gaussian distribution. 

 At t1 (after Frame F1): The probability density shifts and starts to oscillate due 
to the introduction of the potential step. 

 At t2 (after Frame F2): The oscillations become more complex as the electro- 
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magnetic field influences the wave function. 
 At t3 (after Frame F3): The probability density exhibits further modulation due 

to the time-dependent perturbation. 
These plots would show how the recursive frame transmission results in in-

creasingly intricate probability distributions, reflecting the cumulative impact of 
the frames. 

E.4. How the Probability Density of Each Frame Depends on the 
Probability Density of the Previous Frame 

To demonstrate how the probability density of each frame depends on the proba-
bility density of the previous one, let’s use the Gaussian (normal) distribution as 
a model for the probability density function (PDF).  

Step 1. Define the Gaussian Distribution: A Gaussian distribution is given by 
the formula: 

 ( ) ( )2

2
1, , exp

22π
x

f x
µ

µ σ
σσ

 −
 = −
 
 

 (6) 

where: 
 μ is the mean (the center of the distribution). 
 σ is the standard deviation (which determines the width of the distribution). 
 x is the variable (position in this context). 

Step 2. Define the Recursion for Mean and Standard Deviation: Assume the 
mean (μ) and standard deviation (σ) evolve recursively from one frame to the 
next. Let the mean shift by a constant Δμ and the standard deviation scale by a 
factor α for each subsequent frame. For the n-th frame, the mean μn and standard 
deviation σn can be expressed as: μn = μn−1 + Δμ, and σn = α∙σn−1. Given initial 
conditions: μ1 = μ0, and σ1 = σ0, 

Step 3. Recursive Relation of Probability Density: The probability density 
function (PDF) of the n-th frame, fn(x), can be written in terms of the previous 
frame’s PDF fn−1(x): 

 ( ) ( )2

2
1 exp

22π
n

n
nn

x
f x

µ
σσ

 −
 = −
 
 

 (7) 

Substitute μn = μn−1 + Δμ and σn = α∙σn−1 into the equation: 
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 (8) 

Step 4. Expressing in Terms of the Previous Frame’s PDF: Recognize that 
fn−1(x) is given by: 

 ( ) ( )2
1

1 2
11

1 exp
22π

n
n

nn

x
f x

µ
σσ

−
−

−−

 −
 = −
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 (9) 

Thus, fn(x) can be related to fn−1(x) as: 
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 ( ) 1
1

n n
xf x f µ

α α−
− ∆ = ⋅  

 
 (10) 

This equation shows that the probability density of the n-th frame is a scaled 
and shifted version of the previous frame’s probability density. Specifically, the 
scaling factor 1/α reduces the height of the PDF, reflecting the broader spread 
(greater standard deviation). The argument (x − Δμ)/α shifts the mean and scales 
the width, moving the peak to the right by Δμ and broadening the distribution by 
a factor of α. 

In summary, the probability density of each frame is recursively dependent on 
the previous frame’s probability density, with a specific mean shift (Δμ) and a 
scaling of the standard deviation (α). This recursive relationship mathematically 
describes how the position and spread of the probability distribution evolve from 
one frame to the next in the AOM. 

Appendix F. Class Static Configuration 

Here, each class represents fundamental entities and their unique properties, in-
teractions, and behaviors in the quantum realm, designed to encapsulate both the 
static and dynamic aspects of particles like electrons, photons, and muons, offer-
ing a structured approach to modeling their roles in quantum systems. In class 
SC, ρ represents the energy density, p represents pressure. 
 

Class SC { 
 Attributes: 

o DPIT 
o Granularity 
o previousDPIT 
o observerID 
o magnitude 
o phase 
o Ψ 

 Operations: 
o pe(location) 
o getMagnitude() 
o ρ(location) 
o p(location) 
o updatePhase() 
o updateΨ() 

 Constraints: 
o Ψ 

Class Particle: SC { 
 Attributes: 

o ID 
o Energy Spectrum 
o frequency  

Distribution 
o charge 
o spin 
o mass 

 Operations: 
o getCharge() 
o getSpin() 
o getMass() 

Class Electron: Particle { 
 Operations: 

o absorb(photon) 
o release(photon) 

Class Muon: Particle { 
 Attributes: 

o lifetime 
o decay Products 

[3] 
 Operations: 

o decay() 
o getLifetime() 

Appendix G: Empirical Validation and Testability of the  
Advanced Observer Model (AOM) 

This appendix outlines specific experimental proposals that could serve as con-
crete steps toward testing the predictions of AOM, thereby enhancing its scientific 
credibility. 
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G.1. Testing the Concept of Dynamic and Static Configurations 
(DC/SC) 

One of the central tenets of AOM is the distinction between Dynamic Configura-
tions (DC) and Static Configurations (SC) of energy. To empirically validate this 
concept, we propose the following experimental approaches: 

Experiment 1. Interference Experiments with Quantum Particles: 
 Objective: To determine whether the energy configurations of quantum parti-

cles, such as electrons or photons, display characteristics that align with the 
DC/SC framework. 

 Method: Conduct advanced interference experiments, such as double-slit or 
multi-path interferometry, to measure the spatial and temporal energy distri-
butions of quantum particles. By analyzing the resulting interference patterns, 
we can assess whether the observed energy distribution corresponds with the 
proposed DC (omnipresent, kinetic) and SC (localized, potential) configura-
tions. 

Experiment 2. Quantum State Collapse and Observer Influence: 
 Objective: To test the AOM’s assertion that only the interference wave function 

Wif collapses upon observation, while the observed quantum state remains 
constant. 

 Method: Design an experiment using entangled particles where one particle’s 
state is measured (forcing a collapse of Wif), and the other particle remains 
unobserved. By comparing the results with standard quantum mechanics pre-
dictions, we can assess whether the unobserved particle’s state reflects the 
AOM’s hypothesis of an unchanged, constant energetic presence. 

Experiment 3. Potential Energy and Space Curvature Experiments: 
 Objective: To validate the relationship between the spatial distribution of po-

tential energy and the curvature of spacetime, as predicted by AOM. 
 Method: Conduct experiments involving precise measurements of gravita-

tional effects around massive objects, particularly in regions of extreme curva-
ture (e.g., near black holes or neutron stars). High-precision satellite-based 
sensors or laboratory simulations using Bose-Einstein condensates could be 
employed to detect minute variations in spacetime curvature, which should 
correlate with the potential energy distribution as described in the AOM 
framework. 

G.2. Simulation-Based Validation 

Beyond physical experiments, computational simulations provide a powerful tool 
to test the predictions of AOM in scenarios that may be difficult or impossible to 
reproduce in a laboratory setting. 

Simulation 1. High-Energy Particle Simulations: 
 Objective: To investigate whether there is a common denominator, specifically 

1 tp, that governs the reconfiguration times of all fundamental particles within 
the AOM framework. 
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 Method: Use particle physics simulation software (such as GEANT4 or Pythia) 
to model high-energy collisions in particle accelerators. Analyze how energy 
and mass distributions evolve over time for various particles, aiming to identify 
if reconfiguration times align with the discrete point in time (DPIT) frame-
work, where 1 tp acts as a universal common denominator. 

Current technology might not be fully capable of performing this simulation to 
the required level of detail. However, it remains a valuable thought experiment 
and could be a goal for future research as computational methods and quantum 
theories advance. 

Simulation 2. Cosmological Simulations: 
 Objective: To test AOM’s predictions about the large-scale structure of the uni-

verse and the role of energy configurations in cosmic evolution. 
 Method: Develop cosmological simulations that incorporate the principles of 

AOM, particularly the influence of dynamic and static configurations on gal-
axy formation, dark matter distribution, and cosmic background radiation. By 
comparing simulation outcomes with observational data, such as from the 
Hubble Space Telescope or the Planck satellite, we can evaluate the accuracy of 
the AOM framework in describing the universe’s evolution. 

G.3. Experimental Design and Considerations 

For empirical validation, the following considerations are critical: 
 Precision and Sensitivity: Experiments must be designed with the utmost pre-

cision, particularly in measuring quantum states, spacetime curvature, and en-
ergy distributions. Advanced technology, such as quantum sensors, interfer-
ometers, and high-energy particle detectors, will be essential. 

 Replication and Reproducibility: To establish the validity of the AOM frame-
work, experiments and simulations must be replicable across different labora-
tories and research groups. This requires clear methodological guidelines and 
the availability of open-source simulation code. 

 Interdisciplinary Collaboration: Given the AOM’s integration of quantum 
mechanics, classical physics, and philosophical concepts, successful empirical 
validation will likely require collaboration across multiple disciplines, includ-
ing physics, computer science, and mathematics. 
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