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Abstract 

The long-standing incompatibility of general relativity and quantum mechanics has defined 
the frontier of theoretical physics for a century. This paper introduces a novel framework 
that resolves this schism by proposing a radical but parsimonious restructuring of 
fundamental concepts. The central thesis demonstrates that the abstract dimension of 
'time' can be replaced by a more fundamental physical process: 'space in motion.' This 
conceptual substitution forms the basis of the "Four States of Space" theory, a unified 
model of the universe. The methodology is unique in that it grounds its physical postulates 
in an epistemological foundation derived from the cognitive development framework of 
Jean Piaget and the "Spatial Acquisition Device" (SAD) proposed by Dr. Richard Fiene. By 
demonstrating that the innate cognitive architecture through which humans apprehend 
reality mirrors the deep structure of the cosmos, this paper establishes a unified, cyclical 
cosmology that elegantly connects the observer to the observed. 

--------------------------------------------------------------------------------  

1.0 Introduction: The Unification Problem and a New Epistemological 
Approach 

The reconciliation of general relativity, our theory of the very large, and quantum 
mechanics, our theory of the very small, remains the foremost challenge in theoretical 
physics. For all their predictive power, these two pillars of modern science offer profoundly 
incompatible descriptions of reality at its most fundamental level. This paper advances a 
novel solution rooted not in higher mathematics but in a radical conceptual simplification 
derived from the psychology of human perception. It argues that the key to unification lies 
in deconstructing our innate cognitive assumptions about space and time and replacing 
them with a more parsimonious physical model. 



• 1.1 The Central Thesis: Replacing Time with Space in Motion The core argument 
of this paper is that our concept of time must be parsimoniously replaced by the 
physical process of "empty space in motion." This single substitution forms the 
foundation for the "Four States of Space" theory, a conceptual framework that 
resolves the foundational conflicts between existing physical paradigms. It posits 
that all of physical reality, from quantum fluctuations to cosmic structures, can be 
described using only space, which exists in four distinct but interconnected states. 
By removing time as a fundamental dimension and recasting it as an emergent 
property of space, this theory simplifies the foundational components of reality and 
dissolves long-standing paradoxes. 

• 1.2 A Roadmap for the Paper The argument will begin by establishing the 
epistemological foundations of the theory in developmental psychology, 
demonstrating how the human mind constructs its model of reality. It will then 
detail the physical postulates of the Four States of Space theory, defining the core 
states and their interactions. Subsequently, the paper will apply this framework to 
demonstrate how it unifies concepts from relativity and quantum mechanics by 
redefining gravity, time, and energy. Finally, it will conclude by exploring the theory's 
cosmological implications for a cyclical universe and outlining pathways toward 
mathematical formalization. The journey begins not with the stars, but with the 
innate cognitive architecture through which we first learn to perceive them. 

2.0 Epistemological Foundations: The Cognitive Architecture of Reality 

To build a new model of physical reality, it is first necessary to deconstruct the innate 
cognitive framework—the Spatial Acquisition Device (SAD)—through which humans 
perceive it. This section argues that the way our minds mentally construct the world is not 
an arbitrary filter but a direct reflection of a deeper physical structure. By examining the 
developmental stages of spatial understanding, we can uncover a blueprint for a more 
fundamental physics. 

• 2.1 Piaget's Blueprint: The Invariant Sequence of Spatial Understanding The 
work of eminent developmental psychologist Jean Piaget provides the bedrock for 
this approach. Through his ingenious "conservation experiments," Piaget 
demonstrated a clear, invariant progression in how a child’s cognitive development 
moves through stages of increasing complexity. This journey begins with the 
acquisition of "object permanence" and sequentially masters concepts of 
increasing dimensionality. This ordered acquisition, as identified by Fiene, provides 
a powerful model for how physical reality itself might be structured: 



o 0 Dimension: Object Permanence 
o 1 Dimension: Conservation of Number 
o 2 Dimensions: Conservation of Area 
o 3 Dimensions: Conservation of Volume 

• 2.2 The Spatial Acquisition Device (SAD) Drawing a direct analogy to Noam 
Chomsky's Language Acquisition Device (LAD), this framework posits the existence 
of a Spatial Acquisition Device (SAD). The SAD is characterized as an innate 
cognitive template that provides a pre-wired structure for perceiving and 
interpreting the physical world. Just as the LAD provides a universal grammar for 
language, the SAD is proposed to provide a universal "grammar" for space, guiding 
our brains to organize raw perception into a structured, coherent, and linear three-
dimensional model. 

• 2.3 Object Permanence: The Cognitive "Wave Function Collapse" The 
acquisition of "object permanence"—the understanding that an object continues to 
exist even when unobserved—is the cornerstone of the SAD. This cognitive 
milestone marks a child's transition from a non-linear, probabilistic perception of 
reality to a stable, linear, and internal model. Before this, the world is a fleeting sea 
of perceptions. Fiene frames this critical shift as a direct psychological parallel to a 
quantum superposition: 

• This psychological transition, where a probabilistic world is forced into a definite 
state, is the conceptual key to the proposed physical model, suggesting that our 
innate cognitive hardware predisposes us to interpret a fundamentally non-linear 
universe through a linear lens. 

3.0 The Four States of Space: Core Postulates of the Physical Model 

The Four States of Space theory presents a radical simplification of physics. Instead of a 
complex spacetime continuum or a menagerie of fundamental particles, this model posits 
that space itself is the sole fundamental component of reality. This space is not 
monolithic; it exists in four distinct states, which arise from two simple dichotomies that 
mirror the first concepts a child learns to separate. 

• 3.1 The Foundational Dichotomies and the Unified Matrix The theory is 
structured by two fundamental dichotomies: space can be either Filled vs. Empty, 
and it can be either Stationary vs. In Motion. When organized into a 2x2 matrix, 
these properties generate four primary states that describe all known phenomena, 
explicitly linking cognitive milestones to physical concepts. 



Stationary In Motion (Velocity) 

Filled (Mass) Object Permanence 

Empty Singularity 

• 3.1.1 Derived Interactions The profound explanatory power of this framework 
emerges from the interactions between the four quadrants of the matrix. These 
interactions are not merely descriptive but generative, producing the complex 
phenomena of our universe from simple first principles. 

o Gravity: The interaction between Filled Space and Empty Space creates the 
dual phenomena of contracting and expanding gravity. 

o Acceleration: The transition of a system from a state of Object Permanence 
(stationary mass) toward a state of Momentum (mass in motion) results in 
acceleration. 

o Black Hole: The interaction of Object Permanence (mass) with a Singularity 
(stationary empty space) creates a black hole, where filled space 
overwhelms empty space. 

o Big Bang: The interaction of a Singularity with Time (empty space in motion) 
is the primordial event that initiates cosmic expansion. 

o Entanglement: The total, holistic interaction of all four quadrants, where 
every state is linked, results in the phenomenon of quantum entanglement. 

• 3.2 Deconstructing the Four States Each quadrant of the matrix corresponds to a 
well-known concept, reframing it as a unique condition of space. 

o Stationary Empty Space (The Singularity): This state is described as a non-
linear, discrete point where all motion ceases. In this condition, space is not 
continuous but exists as a single point. A black hole is its only known 
physical manifestation. 

o Empty Space in Motion (Time): This is the physical process that replaces 
the abstract concept of time. Driven by the constant expansion of the 
universe, this perpetual movement provides a linear, measurable basis for 
our experience of past, present, and future, captured in the formula: Time = 
Space in motion (T = Sm). 

o Stationary Filled Space (Object Permanence): This state corresponds to 
mass at rest and forms the foundational state of existence. The theory 
elevates the psychological concept of object permanence to a physical 



postulate, representing a state of stable, defined matter that must exist 
before properties like motion or momentum can be applied to it. 

o Filled Space in Motion (Momentum): This is the state of mass with kinetic 
potential, from a planet orbiting a star to the motion of a subatomic particle. 
It is this state of filled space in motion that we perceive and measure as 
energy. These four states are not isolated but interact to produce the 
fundamental forces and phenomena of the cosmos. 

4.0 Unification of Physics and Redefinition of Fundamental Concepts 

A unified theory's validity is measured by its power to resolve standing paradoxes through a 
more coherent redefinition of fundamental concepts. The Four States of Space framework 
meets this demand by serving as a conceptual bridge between general relativity and 
quantum mechanics. This section demonstrates how the theory re-interprets time, gravity, 
relativity, and quantum mechanics to dissolve their core conflicts. 

• 4.1 Gravity as a Geometric Interaction The framework redefines gravity not as a 
force carried by particles, but as a reciprocal, geometric interaction between filled 
and empty space. This interaction is inherently dualistic: in empty space, it 
manifests as an expanding phenomenon tied to cosmic expansion; in the presence 
of filled space, it becomes a contracting phenomenon, pulling mass together. The 
ultimate expression of this contraction is a black hole, where gravity becomes so 
extreme it brings space itself to a complete stop. 

• 4.2 Resolving Relativity The theory preserves the core insights of Einstein's work 
while removing time as a fundamental dimension, thereby eliminating the 
paradoxes that arise in extreme conditions. 

o For Special Relativity, which describes the relationship between space and 
time, the framework reinterprets its effects through the principle that space 
in motion = time. Phenomena like time dilation are not distortions of a 
temporal dimension but are physical changes in space as its motion 
approaches the universal speed limit. 

o For General Relativity, which describes gravity as the curvature of 
spacetime, the theory reinterprets it as the interaction filled space + empty 
space = gravity. In the black hole equation dt/dr = +/- 1 / (1 – (2GM/r)), the 
theory replaces the dt (change in time) term with esm (empty space in 
motion). The paradox of time at a singularity dissolves when time itself is 
removed from the equation, leaving only the dynamics of space. This 



reframes the problem as a physical state where space itself becomes 
stationary. 

• 4.3 Addressing Quantum Mechanics The framework accommodates quantum 
phenomena through its core structure. First, the theory's dualistic view of space—
as both discrete/stationary (a particle-like singularity) and continuous/in-motion (a 
wave-like phenomenon)—inherently mirrors the wave-particle duality central to 
quantum theory. Second, the theory links the cognitive milestone of object 
permanence to the quantum measurement problem. The child's transition from a 
non-linear, probabilistic reality ("wave function") to a linear, definite one is a direct 
psychological analogue for wave function collapse. As the source asserts: 

• This is not a mere analogy; it is the theory's core assertion that the SAD imposes a 
linear interpretation on a fundamentally non-linear reality, making the removal of 
our cognitive construct of 'time' the essential step toward unification. 

5.0 Cosmological Implications and Pathways to Falsifiability 

The Four States of Space framework provides a complete, cyclical lifecycle for the 
universe, from its origin in a "Big Bang" to its ultimate fate in a "Big Collapse." This model 
portrays the cosmos as a recurring cycle, resolving questions about its origins and destiny 
by giving a central role to black holes. 

• 5.1 A Cyclical Universe: The Big Bang and the Big Collapse In this model, the 
universe's lifecycle is an eternal cycle of expansion and contraction. Black holes are 
not cosmic dead ends but act as critical "anchors" or "punctures" in the fabric of 
the universe. As manifestations of Stationary Space, they serve as a drag on the 
expansion of Empty Space, keeping it from expanding uncontrollably. With each 
new cycle, our universe is imagined as a "single slice of infinite flat possibilities 
within a sphere," chosen anew. The theorized end-state of the universe is 
determined by this balance. As stars die and black holes proliferate, the contracting 
influence of filled space will eventually overwhelm the expansionary momentum of 
empty space, causing a "Big Collapse" into a single singularity, which will reboot the 
universe in a new Big Bang. 

• 5.2 Reinterpreting Dark Matter and Dark Energy The theory offers a provocative 
reinterpretation of two of cosmology's greatest mysteries. It proposes that "dark 
matter" is the growing dominance of non-luminous mass locked away in an ever-
increasing population of black holes. Consequently, "dark energy" is not a separate 
repulsive force but is the observable effect of the collective drag this mass exerts on 
cosmic expansion. This drag, by altering the geometry of spacetime on a cosmic 



scale, produces the large-scale effects currently interpreted as acceleration, while 
simultaneously serving as the engine for the universe's eventual collapse. 

• 5.3 Mathematical Formalism and Testable Predictions The source material 
presents a philosophical and conceptual framework. Its translation into a falsifiable 
mathematical model is the necessary next step for it to be considered a scientific 
theory. Based on the claims made, the types of mathematical work required to test 
this framework would include: 

o Developing a formal mathematical expression for esm (empty space in 
motion) that can be substituted into the field equations of general relativity 
to test its predictions against observational data. 

o Modeling the cumulative gravitational drag of a statistically significant 
population of black holes to determine if this effect can quantitatively 
account for the observed cosmic acceleration attributed to dark energy. 

o Creating an algorithm to simulate the cosmological tipping point at which 
the contracting force of filled space (black holes) overcomes the 
expansionary momentum of empty space, thereby modeling the conditions 
required to trigger a Big Collapse. 

• This translation from conceptual framework to mathematical formalism is essential 
for its validation or falsification. 

6.0 Conclusion: A New Epistemology of Space 

The Four States of Space theory presents a fundamental rethinking of our physical world, 
arguing that the universe's deep structure is mirrored in the cognitive architecture of the 
human mind. By removing time as a foundational element and deriving all phenomena 
from the states and interactions of space alone, it presents a supremely parsimonious 
model of reality. The theory's most critical tenets can be synthesized into six key 
takeaways: 

1. It is time to rid ourselves of time and replace it with empty space in motion. 
2. Gravity is not a force but rather the interaction of filled and empty space. 
3. Linear vs non-linear is the essence of spacetime. This is the deep structure. 
4. Special relativity = space in motion = time; space is stationary = black hole, no 

time. 
5. General relativity = filled space + empty space interaction = gravity. 
6. Black hole = universe’s stop sign. 



This framework compels a reconsideration of existence itself, revealing the division 
between observer and observed not as a philosophical problem, but as an artificial 
construct to be discarded. It offers a new epistemology where the laws of psychology and 
the laws of physics emerge from a single, unified blueprint, implying that the journey to 
understand the cosmos begins with understanding the mind that perceives it. 

 


	The Four States of Space: A Parsimonious Framework for Unifying Physics through Cognitive Epistemology
	Abstract
	1.0 Introduction: The Unification Problem and a New Epistemological Approach
	2.0 Epistemological Foundations: The Cognitive Architecture of Reality
	3.0 The Four States of Space: Core Postulates of the Physical Model
	4.0 Unification of Physics and Redefinition of Fundamental Concepts
	5.0 Cosmological Implications and Pathways to Falsifiability
	6.0 Conclusion: A New Epistemology of Space


