
2. THEORETICAL BACKGROUND 

2.1 Review of General Relativity 

General relativity is a fundamental theory of gravitation developed by Albert Einstein in 1915. 
It describes the gravitational force as a result of the curvature of space-time caused by the 
presence of mass and energy. In general relativity, the force of gravity is not a force between 
masses, but rather a result of the geometry of space-time.[1] 

The theory is based on the idea that matter warps space-time, and this warping affects the 
motion of other matter. This curvature of space-time is described by a mathematical object 
known as the metric tensor. Tensors encode the geometry of space-time. The motion of objects 
in this curved space-time is then described by the geodesic equation, which is essentially the 
equation of motion in curved space-time.[1] 

One of the most important predictions of general relativity is the existence of black holes, 
which are regions of space-time where the curvature becomes so extreme that nothing can 
escape its gravitational pull, not even light. Another important prediction is the gravitational 
lensing effect, where light is bent by the curvature of space-time around massive objects.[1], [4] 

General relativity has been extensively tested through various experiments and observations, 
including the bending of light around the sun during a solar eclipse, the precession of the orbit 
of Mercury, and the observation of gravitational waves.[10], [11] 
  
Despite General Relativity’s success, there are still open questions and challenges, such as the 
unification of general relativity with quantum mechanics and the problem of singularities in 
space-time.[4], [5] 

Overall, this section serves as a foundation for the rest of the paper, providing the necessary 
background knowledge for readers to understand the modifications we propose to General 
Relativity in order to incorporate the additional dimensions of our 7-dimensional universe 
model. Let’s look at the Field Equations. 

2.2 Einstein’s Field Equations 

The foundation of general relativity is built upon the concept of spacetime curvature, which is 
described by Einstein's field equations.[1]  These equations elucidate the relationship between 
the distribution of matter and energy and the curvature of spacetime. They can be written as: 

￼   

where ￼  is the Einstein tensor, ￼  is the stress-energy tensor, and the speed of light 

￼  is assumed.[1]  

Gμν = 8πTμν
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The Einstein tensor is a mathematical object that describes the curvature of spacetime, while 
the stress-energy tensor describes the distribution of matter and energy. 
The Einstein field equations can also be expressed in a more compact form using Einstein's 
summation convention: 

￼  

where ￼  is the Ricci curvature tensor, ￼  is the scalar curvature, and ￼  is the metric 
tensor.  The Ricci curvature tensor and scalar curvature are mathematical objects that describe 
the curvature of spacetime.[1], [3] 

Einstein's field equations play a crucial role in understanding the behavior of the universe at 
large scales, as they describe the behavior of the universe as a whole. They are also important 
for understanding the behavior of black holes and other exotic objects in space.[4] 

In order to incorporate the extra three dimensions of our proposed 7-dimensional universe, we 
need to modify Einstein's field equations. This is done by adding terms to the Einstein tensor 
that describe the curvature of the extra dimensions. We derive these modified field equations in 
section 3.4. First, let's look at how spacetime might be shaped in 7 dimensions. 

2.3 Extending the Framework of Dimensions 

Dimensions are fundamental constructs used to describe the structure and behavior of the 
universe. In classical physics, three spatial dimensions (length, width, and height) combined 
with a single temporal dimension (time) provide the framework for describing objects’ 
positions and their evolution over time. This four-dimensional model underpins Newtonian 
mechanics, general relativity, and quantum theory.[1], [5] 

However, despite its successes, this classical framework fails to fully account for several critical 
physical phenomena, such as: 

	 1.	 Quantum Mechanics: The inherent randomness of quantum systems conflicts 	
	 with the deterministic framework of relativity.[5] 
	 2.	 Cosmic Acceleration: The observed accelerated expansion of the universe 	 	
	 	 necessitates speculative constructs like dark energy.[4] 

	 3.	 Singularities: Points of infinite curvature (such as black holes and the Big 	 	
	 	 Bang) indicate a breakdown of classical physics.[1], [4] 

These limitations suggest that the four-dimensional framework is incomplete and that 
additional dimensions may be required to fully describe the universe. This paper proposes 
three such dimensions: 
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	 •	 Zero ￼  → Governs singularities, boundaries, and fundamental 	 	 	
	 	 constraints. 

	 •	 Infinity ￼  → Governs cosmic expansion and unbounded potential. 

	 •	 Chance ￼  → Governs quantum randomness and vacuum energy 	 	 	
	 	 fluctuations. 

These dimensions, though not spatial or temporal in the classical sense, represent fundamental 
properties of the universe that address these gaps in our understanding. 

Zero ￼  – The Boundary Dimension 

Zero represents the absence of a quantity, yet it plays a foundational role in the physical 
structure of the universe. Its manifestations include: 

•	 Singularities & Minimum Scale: 

	 •	 In general relativity, singularities are points where spacetime curvature 	 	
	 	 becomes infinite, effectively reducing spatial extent to zero.[1] 

	 •	 Zero ￼  acts as a lower bound on spacetime curvature, preventing true 	 	
	 	 singularities and imposing a fundamental limit. 

	 •	 This provides a natural resolution to infinite densities in black holes and the 	 	
	 	 Big Bang. 

•	 Boundaries & Limits: Physical and mathematical. 

	 •	 Zero defines fundamental constraints on physical systems, such as: 

	 •	 Absolute zero temperature, where thermodynamic motion ceases. 

	 •	 The Planck scale, where classical physics breaks down and quantum effects 	 	
	 	 dominate.[3] 

	 •	 These thresholds define the edges of physical behavior, ensuring relative  	 	
	 	 stability in dealing with infinity, according to the laws of physics. 

By elevating Zero ￼  to the status of a primary dimension, we provide a geometric 
interpretation of “absence”, framing it as an active structural principle that enforces boundaries 
within spacetime. Infinity and zero, it could be imagined, are each others end and starting 
points. 

Infinity ￼  – The Dimension of Unbounded Potential 
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Infinity represents limitlessness and unbounded scaling, extending beyond the finite 
constraints of observable space. Its manifestations include: 

•	 Cosmic Expansion & Large-Scale Structure dissipation. 

	 •	 The accelerating expansion of the universe, often attributed to dark energy, 	 	
	 	 can be naturally explained by Infinity ￼ , which introduces intrinsic 	 	 	
	 	 unbounded geometric scaling.[4] 

	 •	 This dimension provides a structural alternative to speculative energy forms. 

•	 Black Holes & Spacetime Extremes: 

	 •	 Near black holes, spacetime curvature approaches infinite values, revealing 	 	
	 	 the breakdown of classical physics. 

	 •	 Infinity ￼  provides the necessary mathematical framework to describe 	 	
	 	 these extreme behaviors without singularities. 

•	 Mathematical & Physical Foundations: 

	 •	 Infinity is fundamental to physics—embedded in theories through limits, 	 	
	 	 infinite series, and divergent solutions. 

	 •	 Its presence in philosophy, cosmology, calculus, and field equations make it 	 	
	 	 an indispensable component of theoretical frameworks. 

By incorporating Infinity ￼  as a primary dimension, we gain a geometrically coherent  
description of unbounded cosmic phenomena, eliminating the need for ad hoc energy sources 
to explain large-scale expansion. In the presence of zero, must be infinity. 

Chance - ￼   – The Dimension of Probability; Emergent from Zero and Infinity. 

Chance captures the intrinsic randomness observed in quantum mechanics, offering a 
geometric bridge between the probabilistic nature of quantum systems and the deterministic 
structure of spacetime.  Where zero and infinity interact, chance emerges. 

•	 Quantum Randomness: 

	 •	 Chance ￼  provides a dimensional framework for quantum indeterminacy.	 	
	 	 [5], [12] 

	 •	 Stochastic gravity explores how quantum fluctuations affect spacetime 		 	
	 	 geometry [12]. 

•	 Wavefunction Collapse & Measurement: 
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	 •	 The probabilistic collapse of a quantum wavefunction is not a mystery but a 	 	
	 	 geometric transition within Chance ￼ . 

	 •	 This reframes quantum randomness as an intrinsic structural feature of the 	 	
	 	 universe rather than a measurement artifact.[5], [13] 

•	 Emergent Complexity: 

	 •	 Random interactions at the quantum scale drive the emergence of large-scale 		
	 	 complexity, influencing everything from galaxy formation to biological 		 	
	 	 evolution. 

	 •	 Chance is the structural reason why complexity arises from simple rules. 

By geometrizing probability, Chance ￼  unifies quantum mechanics with spacetime dynamics, 
providing a coherent, dimensional explanation for the probabilistic nature of the universe. 

By geometrizing randomness, chance unifies quantum behavior with spacetime dynamics, 
providing a novel perspective on the probabilistic nature of the universe - Perhaps answering 
questions on reductionism. 

2.4 Foundational Criteria for Dimensions 

The inclusion of Zero (￼ ), Infinity (￼ ), and Chance (￼ ) as fundamental dimensions satisfies key 
criteria outlined in Section 3.1. 

1. Necessity 

These dimensions are indispensable for explaining observed physical phenomena: 

	 •	 Zero (￼ ) prevents singularities, defining the lower boundary of physical 	 	
	 	 existence. 

	 •	 Infinity (￼ ) sets the unbounded limit of expansion, allowing for cosmic 	 	
	 	 scalability. 

	 •	 Chance ￼  governs vacuum energy fluctuations and quantum randomness, 	 	
	 	 driving spontaneous energy events in space.[5], [12] 

2. Subordination 

These dimensions interact dynamically within the broader spacetime framework: 

	 •	 Zero and Infinity establish fundamental constraints, shaping the limits of 	 	
	 	 existence. 
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	 •	 Chance operates probabilistically within these limits, governing quantum and 	
	 thermodynamic fluctuations.[12], [13] 

3. Mathematical & Physical Manifestation 

Each dimension has explicit mathematical and observable consequences: 

	 •	 Einstein’s field equations (Section 3.3) incorporate ￼ , ￼ , and ￼ , 	 	 	 	
	 	 modifying gravitational curvature. 

	 •	 The Schrödinger equation (Section 4.1) includes Chance ￼ , introducing 	 	
	 	 probabilistic quantum corrections.[13] 

	 •	 Vacuum energy models must include Chance ￼ , as it dictates spontaneous 	 	
	 	 fluctuations.[12] 

These modifications ensure that zero, infinity, and chance are not abstract concepts but 
rigorous, testable components of physical law. 

2.5  Implications of the New Dimensions 

The introduction of Zero ￼ , Infinity ￼ , and Chance ￼  into the dimensional framework 
provides a broader and more complete understanding of the universe, addressing fundamental 
gaps in classical and modern physics. 

1.	 Cosmic Expansion: 

	 •	 The interplay of Zero ￼  and Infinity ￼  dynamically modifies the 	 	 	
	 	 Ricci scalar, influencing spacetime curvature. 

	 •	 This geometric contribution accounts for the universe’s accelerated 	 	 	
	 	 expansion, eliminating the need for an undefined dark energy component.[4] 

2.	 Quantum Randomness: 

	 •	 Chance ￼  governs quantum fluctuations, naturally explaining probabilistic 	 	
	 	 outcomes in quantum mechanics.[5] 

	 •	 Vacuum energy fluctuations arise as an intrinsic property of Chance ￼ , 	 	
	 	 unifying quantum uncertainty with spacetime.[12] 

3.	 Singularity Resolution: 

	 •	 Zero ￼  imposes a minimum scale on spacetime, preventing true 	 	 	
	 	 singularities from forming in black holes or at the Big Bang.[1], [3] 
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	 •	 Instead of infinite curvature, spacetime transitions into a structured lower-	 	
	 	 bound state, preserving conservation laws. 

4.	 A Unified Framework for Physics: 

	 •	 The 7-dimensional universe bridges deterministic relativity with probabilistic 		
	 	 quantum mechanics by embedding both in a deeper dimensional structure.	 	
	 	 [1], [5] 

	 •	 Zero ￼  and Infinity ￼  regulate large-scale structure, while 	 	 	 	
	 	 Chance ￼  governs micro-scale probabilistic behavior, offering a natural 	 	
	 	 path toward unification. 

This framework establishes the necessary foundation for the mathematical derivations and 
testable predictions presented in the following sections. 
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2.6 Manifestations of the New Dimensions 

 

This diagram illustrates some major manifestations of the new dimensions within our classical 
4 dimensional spacetime framework. 
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