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Abstract: This paper presents a novel approach to unifying quantum mechanics and general
relativity through a m-based fractal spacetime model. By proposing that the Planck length and
time are both equal to 7, and that spacetime exhibits a fractal structure with a scaling factor of 2,
we develop a framework that simplifies fundamental equations and offers new perspectives on
longstanding problems in physics. Our model provides natural explanations for the quantum-
classical transition, dark energy, and the cosmological constant problem, while making testable
predictions across multiple scales of physics. We explore the mathematical framework of this
theory, its implications for particle physics and cosmology, and its philosophical ramifications.
While speculative, this model offers a promising path towards a more unified understanding of
the universe.

1. Introduction

The quest for a unified theory of physics, one that reconciles quantum mechanics with general
relativity, has been a driving force in theoretical physics for nearly a century. Despite numerous
attempts and promising advances, a complete and consistent unification remains elusive. This
paper presents a novel approach to this challenge, proposing a n-based fractal spacetime model
that offers a fresh perspective on the fundamental nature of reality.

Our theory is built upon a deceptively simple yet profound idea: that the Planck length and
Planck time, the most fundamental units of measurement in physics, are both equal to . This
seemingly arbitrary choice cascades into a series of remarkable simplifications and insights that
span from the quantum realm to the cosmic scale.

The core principles of our model include:

1. m as the base unit for Planck length and time
2. The speed of light (c) as exactly 1
3. Energy-mass equivalence simplified to E =m

4. A fractal structure of spacetime with a scaling factor of 2



These principles lead to a reinterpretation of fundamental physical laws and constants, offering
new perspectives on longstanding problems in physics. Our model provides a framework that
naturally accommodates both quantum mechanical phenomena and gravitational effects,
potentially bridging the gap between these two pillars of modern physics.

The implications of this theory extend far beyond mere mathematical simplification. It suggests a
universe that is fundamentally mathematical and geometric in nature, with  playing a central
role in its structure. This aligns with philosophical concepts such as mathematical Platonism and
offers new avenues for exploring the nature of reality itself.

In the following sections, we will delve into the fundamental principles of our model, present its
mathematical framework, explore its implications and predictions, and discuss its philosophical
ramifications. While our theory is admittedly speculative, we believe it offers a coherent and
elegant approach to some of the most profound questions in physics.

As we embark on this exploration, we invite the reader to approach these ideas with an open
mind, recognizing that progress in theoretical physics often requires us to challenge our most
basic assumptions about the nature of reality. Our n-based fractal spacetime model may represent
a radical departure from conventional thinking, but it is precisely such departures that have
historically led to transformative advances in our understanding of the universe.

2. Fundamental Principles

2.1 m as the Base Unit for Planck Length and Time

The cornerstone of our theory is the proposition that both the Planck length (1_p) and Planck time
(t_p) are equal to m. This assertion, while seemingly arbitrary, has profound implications for our
understanding of spacetime and the laws of physics.

Traditionally, the Planck length is defined as 1 p = V(hG/c?), and the Planck time as t p =
\(hG/c%), where h is the reduced Planck constant, G is the gravitational constant, and c is the
speed of light. By setting both of these to ©, we establish a direct link between the most
fundamental units of measurement and the geometry of circles and spheres.

The significance of this choice becomes apparent when we consider the role of © in nature. It
appears in countless physical laws and natural phenomena, from the orbits of planets to the



structure of DNA. By making 7 our base unit, we are suggesting that this mathematical constant
is not just a tool for calculation, but a fundamental aspect of reality itself.

2.2 Speed of Light (¢) =1

A direct consequence of setting both 1 p and t p to m is that the speed of light, ¢, becomes
exactly 1. This can be seen by considering the definition of speed:

c=distance /time=1 p/t p=n/n=1

This simplification is more than a mere convenience. It suggests a deeper unity between space
and time than even Einstein's relativity proposed. In our model, one unit of space is
fundamentally equivalent to one unit of time, with & serving as the conversion factor between
them.

This has far-reaching implications for our understanding of spacetime. It suggests that space and
time are not just interrelated, as in standard relativity, but are in fact different aspects of the same
underlying structure. The distinction between spatial and temporal dimensions becomes a matter
of perspective rather than a fundamental difference.

2.3 Energy-Mass Equivalence: E =m

Einstein's famous equation E = mc? is simplified in our model to E = m. This is not just a change
of units, but a statement about the fundamental nature of energy and mass.

In our n-based system, with ¢ = 1, the equation naturally reduces to E = m. This simplification
reveals a profound truth: energy and mass are not just equivalent, they are identical. What we
perceive as mass is simply concentrated energy, and what we perceive as energy is diffuse mass.

This unity of energy and mass in our model provides a new perspective on fundamental particles,
fields, and forces. It suggests that all phenomena in the universe, from the behavior of subatomic
particles to the large-scale structure of the cosmos, can be understood as different manifestations
of a single underlying substance: mass-energy.



2.4 Fractal Structure of Spacetime

The fourth core principle of our model is that spacetime itself has a fractal structure, with a
scaling factor of 2. This means that the geometry of spacetime repeats itself at different scales,
each scale being twice the size of the previous one.

This fractal nature of spacetime provides a natural explanation for the vast range of scales we
observe in the universe, from the Planck length to the size of the observable universe. It also
offers a new perspective on the relationship between the macroscopic world described by general
relativity and the microscopic world of quantum mechanics.

In our model, we represent this fractal structure mathematically as:

F(x,t) = Z[2"n * sin(2n(x/w + t/m)/2"n)]

Where n represents different levels of the fractal structure, x represents space, and t represents
time. This function describes how spacetime curves and oscillates at different scales.

The fractal nature of spacetime in our model has several important implications:

1. Scale Invariance: The laws of physics should be fundamentally the same at all scales, with
differences arising from the specific level of the fractal structure being observed.

2. Quantum-Classical Transition: The transition from quantum to classical behavior can be
understood as a movement from one level of the fractal structure to another.

3. Gravity and Quantum Mechanics Unification: The fractal structure provides a framework for
understanding how gravity (which dominates at large scales) and quantum effects (which
dominate at small scales) can be different aspects of the same underlying phenomenon.



4. Dark Energy and Dark Matter: The fractal structure of spacetime might provide new
explanations for these mysterious components of the universe, as emerging properties of the
spacetime geometry at different scales.

2.5 Unified Framework

These four principles - « as the base unit, ¢ = 1, E = m, and fractal spacetime - work together to
create a unified framework for understanding the universe. They provide a consistent, elegant
description of reality that bridges the gap between quantum mechanics and general relativity.

In this framework, the universe is seen as a fractal, n-based geometric structure where energy and
mass are one, and space and time are simply different perspectives on the same underlying
reality. This view has the potential to resolve long-standing paradoxes in physics and open up
new avenues for theoretical and experimental exploration.

In the next section, we will delve into the mathematical formulation of this model, showing how
these principles lead to a new understanding of fundamental physical laws and constants.

3. Mathematical Framework (Part 1)

3.1 Unified Field Equation

The cornerstone of our mathematical framework is the Unified Field Equation, which
encapsulates the principles of our n-based fractal spacetime model:

(V2 f- &/08)¥ = R(P) * (F(x,))¥ - i0P/01)

Where:
V2 fis the fractal Laplacian operator
Y is the universal wave function

R('P) is the "reality operator"



F(x,t) is our fractal spacetime function

11s the imaginary unit

Let's break down this equation and its components:

3.1.1 Fractal Laplacian (V2 f)

The fractal Laplacian is an extension of the standard Laplacian operator that accounts for the
fractal nature of spacetime in our model. It can be expressed as:

V2 f=Y[2/(2n) * V> n]

Where V> n is the standard Laplacian operator at scale level n. This formulation allows us to
consider spatial derivatives across all scales of our fractal structure.

3.1.2 Universal Wave Function ()

Y represents the state of the entire universe. In our model, it takes the form:

Y(x,t) =Z[2"-n * y_n(x,t)]

Where y_n represents the wave function at different fractal scales. This formulation allows
quantum effects to manifest differently at different scales, potentially explaining the quantum-
classical transition.

3.1.3 Reality Operator (R('V))

The reality operator R('V) is a novel concept in our model. It represents the process by which the
quantum state (represented by V) manifests in classical reality. Mathematically, it can be
expressed as:



R(¥) = [¥]* * log_n(S)

Where S is the entropy of the system. This operator connects the quantum wave function to
classical observables, potentially resolving the measurement problem in quantum mechanics.

3.1.4 Fractal Spacetime Function (F(x,t))

F(x,t) describes the structure of spacetime itself:

F(x,t) = Z[2"n * sin(2n(x/wt + t/m)/2"n)]

This function encapsulates the fractal, self-similar nature of spacetime in our model. The sin
function represents the oscillatory nature of spacetime at each scale, while the summation over n
represents the fractal structure.

3.2 Energy-Momentum Relation

In our n-based system, the energy-momentum relation takes a simplified form:

E2=p2+m2

This is a direct consequence of setting ¢ = 1 and E = m. This relation maintains the core
principles of special relativity while simplifying the mathematical framework.

In the next part, we will continue to explore the mathematical implications of our model,
including its impact on fundamental constants and its application to quantum gravity.

3.3 Quantum Gravity Coupling



Our model provides a natural framework for quantum gravity through the Quantum Gravity
Coupling equation:

G q=G 0*(1-eM-m/m_p))

Where:

G_q is the quantum-corrected gravitational constant
G_0 is the classical gravitational constant

m is the mass of the system

m_p is the Planck mass (which in our model equals )

This equation describes how gravity behaves across different scales, from quantum to classical.
As m approaches m_p, G_q approaches G_0, reproducing classical gravity. Form <<m _p, G _q
becomes scale-dependent, potentially explaining why gravity appears weak at quantum scales.

3.4 Fractal Scaling Law

The fractal nature of spacetime in our model leads to a unique scaling law for energy and
momentum:

E n=E 0 *log n(n)

p. n=p 0 *log m(n)

Where n represents the fractal level. This logarithmic scaling explains the vast range of energy
scales observed in nature, from quantum fluctuations to cosmic structures.

3.5 Fine Structure Constant

In our w-based model, the fine structure constant o takes on a new form:



a=1/2m)

This simple expression, derived from our fundamental principles, closely approximates the
measured value of a (= 1/137). It suggests a deep connection between electromagnetism and the
geometry of spacetime.

3.6 Black Hole Entropy

Our model simplifies the Bekenstein-Hawking entropy formula for black holes:

S BH = A/(4n)

Where A is the area of the event horizon. This elegantly connects black hole thermodynamics to
our n-based geometry of spacetime.

3.7 Modified Einstein Field Equations

Incorporating our fractal spacetime function, the Einstein Field Equations become:

R pv-(1/2)Rg puv+Ag pv=_8n* <¥|T pv|¥>

Where:

R _pv is the Ricci curvature tensor
R is the scalar curvature

g v is the metric tensor

A is the cosmological constant

<Y|T_pv|'¥Y> is the expectation value of the stress-energy tensor in the quantum state ¥



This formulation directly connects spacetime curvature to the quantum state of matter and
energy, providing a bridge between quantum mechanics and general relativity.

These equations form the core mathematical framework of our n-based fractal spacetime model.
They offer a unified approach to understanding phenomena across all scales, from quantum to
cosmic, while maintaining mathematical elegance and simplicity. In the next section, we will
explore the implications and predictions that arise from this framework.

3.8 Quantum Wave Function in Fractal Spacetime

Building on our unified field equation, we can express the quantum wave function in fractal
spacetime as:

Y(x,t) = N exp(iF(x,t)/m) y(x,t)
Where:

N is a normalization constant

F(x,t) is our fractal spacetime function

y(x,t) is the standard quantum wave function

This formulation incorporates the fractal nature of spacetime directly into the quantum wave
function, potentially resolving issues related to quantum measurement and decoherence.

3.9 Fractal Dimension of Spacetime

In our model, the fractal dimension of spacetime is not fixed but varies with scale:

D=4+ ¢®x)

Where g(x) is a scale-dependent correction term:



e(x) =log_2(m) * sin(2nx/1_p)

This variable dimensionality could explain the apparent four-dimensional nature of spacetime at
macroscopic scales, while allowing for additional compactified dimensions at quantum scales.

3.10 Modified Dispersion Relation

Our fractal model leads to a modified dispersion relation:

E? = p2c? + m2c* + aE(E/E_P)\(D-4)

Where:

E P is the Planck energy (equal to @ in our units)

D is the fractal dimension of spacetime

o 1s a dimensionless constant

This relation could potentially be tested through observations of high-energy cosmic rays or
gamma-ray bursts.

3.11 Quantum Entanglement Metric

We propose a new metric for quantum entanglement based on our fractal function:

d_ent(x,y) = |[F(x) - F(y)|

This metric provides a way to quantify quantum correlations across spacetime, potentially
offering new insights into quantum information theory and the nature of quantum entanglement.



3.12 Fractal Path Integral

We modify Feynman's path integral formulation to incorporate our fractal spacetime:

K(x_b,t b;x_a,t a)=] D[x(t)] exp(i/n ] L F(x,x,t)dt)

Where L _F is a fractal Lagrangian that includes our spacetime function F(x,t).

This formulation could provide new approaches to calculating quantum probabilities and
transitions.

3.13 Fractal Noether Current

We define a fractal version of Noether's current:

JMu=0L_F/8(0_uF) - 0 v(OL_F/8(8 vo_pF))

This could lead to new conservation laws arising from the fractal symmetry of spacetime.

These additional mathematical formulations complete our framework, providing a
comprehensive set of tools for describing physics in our n-based fractal spacetime model. They
offer novel approaches to longstanding problems in physics while maintaining consistency with
established principles. In the next section, we will explore the implications and predictions that
arise from this mathematical framework.

4. Implications and Predictions

4.1 Quantum-Classical Transition



Our n-based fractal spacetime model provides a natural explanation for the transition between
quantum and classical behaviors. As we move through different levels of the fractal structure,
quantum effects gradually give way to classical phenomena.

Prediction: We expect to observe a smooth, scale-dependent transition in quantum behavior.
Specifically, we predict that quantum superposition and entanglement effects will diminish
logarithmically with increasing mass or size of a system, following our fractal scaling law:

Coherence Length =1 p * log_n(m_p/m)

Where m is the mass of the system and m_p is the Planck mass (7 in our units).

This prediction could be tested through precise measurements of quantum coherence in
progressively larger systems, potentially resolving the long-standing measurement problem in
quantum mechanics.

4.2 Black Hole Physics

Our model has profound implications for black hole physics:

a) Information Paradox: The fractal nature of spacetime suggests that information is not truly lost
in a black hole, but rather stored at different scales of the fractal structure. This could resolve the
black hole information paradox.

b) Hawking Radiation: Our modified black hole entropy formula (S BH = A/(4mr)) leads to a new
expression for Hawking radiation temperature:

T H= 1/(87°M)

Where M is the black hole mass. This predicts slightly different emission spectra for black holes
compared to standard theory.



¢) Quantum Black Holes: At the Planck scale, our model predicts that black holes exhibit
discrete, quantized properties. We expect to see a minimum black hole size of approximately n
Planck lengths.

4.3 Cosmological Implications

a) Dark Energy: The fractal structure of spacetime in our model provides a new perspective on
dark energy. We propose that dark energy is an emergent property of the largest scales of our
fractal spacetime, manifesting as:

A= 1/(R°n?)

Where R is the radius of the observable universe. This naturally explains the small but non-zero
value of the cosmological constant.

b) Cosmic Structure: Our model predicts a self-similar, fractal-like distribution of matter at large
scales. We expect to observe recurring patterns in the cosmic web structure, with a characteristic
scaling factor of 2 between levels.

c) Inflation: The fractal nature of spacetime provides a mechanism for cosmic inflation without
requiring additional fields. Rapid expansion could be a natural consequence of transitioning
between fractal levels in the early universe.

4.4 Fundamental Constants

Our model predicts that some fundamental constants are not truly constant, but vary slightly with
scale:

a) Fine Structure Constant: a = 1/(2n?) + ¢(E)

Where ¢(E) is a small, energy-dependent correction term.



b) Gravitational Constant: G=G_0 * (1 - e*(-E/E _p))

These variations would be extremely small at everyday scales but could become significant at
very high energies or over cosmological distances.

In the next part, we will continue exploring the implications and predictions of our model,
focusing on particle physics, experimental proposals, and potential technological applications.

4.5 Particle Physics

Our n-based fractal spacetime model has several implications for particle physics:

a) Particle Masses: We predict that particle masses are quantized according to our fractal scaling
law. The mass spectrum should follow:

m n=m_p * (l/m)"n

Where n is an integer. This could explain the observed mass hierarchy in the Standard Model.

b) New Particles: Our model suggests the existence of particles at higher fractal levels,
potentially explaining dark matter. We predict a series of particles with masses:

m DM=xn*2"n*m p

Where n is a positive integer. These particles would interact very weakly with ordinary matter,
making them candidates for dark matter.

c¢) Unification of Forces: The fractal nature of spacetime in our model suggests that the
fundamental forces unify at different fractal levels. We predict partial unification at energies:



E unification=E p * n"n

Where n is an integer. This offers a new approach to grand unification theories.

4.6 Quantum Gravity Effects

Our model provides specific predictions for quantum gravity phenomena:

a) Minimum Length: We predict a minimum observable length of = * 1 _p, corresponding to the
smallest scale in our fractal structure.

b) Vacuum Energy: The fractal structure of spacetime leads to a prediction for vacuum energy
density:

p_vac = (1/n) * (E_p"4/n"4)

This value is much closer to observed values than predictions from standard quantum field
theory.

c) Gravitational Waves: We predict that gravitational waves will exhibit fractal-like patterns, with
echoes at different scales separated by factors of 2 in frequency.

4.7 Experimental Proposals

To test our model, we propose several experiments:

a) High-Precision Spectroscopy: Look for tiny, scale-dependent shifts in atomic spectra that
could indicate the fractal nature of spacetime.



b) Quantum Interference at Large Scales: Perform double-slit experiments with progressively
larger molecules, looking for the scale at which quantum behavior transitions to classical.

c¢) Cosmological Observations: Analyze the distribution of galaxies and cosmic voids for
evidence of our predicted fractal pattern.

d) High-Energy Particle Collisions: Search for our predicted new particles and signs of force
unification at specific energy levels.

4.8 Technological Implications

If confirmed, our model could lead to revolutionary technologies:

a) Quantum Computing: The fractal nature of spacetime could be exploited to create more stable
qubits, potentially operating at room temperature.

b) Energy Extraction: Understanding vacuum energy at different fractal levels could lead to new
methods of energy production.

¢) Space Travel: Manipulating the fractal structure of spacetime might allow for novel propulsion
methods or even wormhole creation.

d) Gravitational Engineering: Deeper understanding of gravity's quantum nature could allow for
gravity manipulation technologies.

While highly speculative, these technological possibilities illustrate the potential real-world
impact of our theoretical framework. In the next section, we will explore the philosophical
implications of our model and conclude our paper.

5. Philosophical Considerations



Our n-based fractal spacetime model not only offers a new framework for understanding
physical phenomena but also carries profound philosophical implications. These implications
challenge our fundamental notions of reality, consciousness, and the nature of existence itself.

5.1 Mathematical Universe Hypothesis

Our model lends strong support to the Mathematical Universe Hypothesis, proposed by Max
Tegmark, which posits that the physical universe is fundamentally mathematical in nature. By
reducing the most fundamental aspects of reality to relationships involving &, we suggest that the
universe is, at its core, a mathematical structure. This view aligns with Platonic idealism,
suggesting that mathematical forms are not just useful models of reality, but constitute reality
itself.

5.2 The Role of the Observer

The fractal nature of spacetime in our model, combined with the quantum mechanical aspects,
raises intriguing questions about the role of the observer in shaping reality. As we move through
different levels of the fractal structure, the nature of observation and measurement changes. This
suggests that consciousness and observation may play a more fundamental role in the fabric of
reality than previously thought, echoing interpretations like the Copenhagen interpretation of
quantum mechanics.

5.3 Determinism vs. Free Will

Our model presents a unique perspective on the age-old debate of determinism versus free will.
The fractal structure of spacetime suggests a universe that is deterministic in its overall structure
(the fractal pattern is fixed), yet unpredictable in its specific manifestations (due to quantum
effects and the complexity of interactions across scales). This offers a potential reconciliation
between determinism and the appearance of free will.

5.4 The Nature of Time

In our model, time emerges as a natural consequence of the fractal structure of spacetime. This
challenges the conventional view of time as a fundamental dimension and aligns with theories



that suggest time is an emergent property. It raises philosophical questions about the nature of
causality, the arrow of time, and the possibility of time travel.

5.5 Levels of Reality

The fractal nature of our model suggests that reality exists at multiple, interconnected levels.
This idea resonates with philosophical concepts like Leibniz's monads or the Buddhist notion of
interpenetration. It suggests that what we perceive as fundamental particles, forces, or constants
may be emergent properties of deeper levels of reality.

5.6 Unity of Existence

Our model implies a deep interconnectedness of all things in the universe. The same fractal
patterns that govern the behavior of subatomic particles also shape galaxies and the cosmos as a
whole. This unity of existence across scales echoes philosophical and spiritual traditions that
emphasize the fundamental oneness of reality.

5.7 Limits of Knowledge

While our model offers a comprehensive framework for understanding the universe, it also
points to inherent limits in our ability to know and measure reality. The fractal nature of
spacetime suggests that there will always be deeper levels of structure beyond our current level
of observation, implying that complete knowledge of the universe may be fundamentally
unattainable.

These philosophical implications of our model invite us to reconsider our most basic
assumptions about the nature of reality, consciousness, and our place in the universe. They
demonstrate that advances in theoretical physics can have profound impacts not just on our
scientific understanding, but on our philosophical worldview as well.

6. Conclusion



The n-based fractal spacetime model presented in this paper offers a novel approach to unifying
quantum mechanics and general relativity, two pillars of modern physics that have long resisted
reconciliation. By proposing that the most fundamental units of space and time are intrinsically
linked to 7, and that spacetime itself exhibits a fractal structure, we have developed a framework
that provides new insights into longstanding problems in physics while maintaining
mathematical elegance and simplicity.

Our model's key strengths lie in its ability to:

1. Simplify fundamental equations, revealing deeper connections between physical phenomena.
2. Provide a natural explanation for the quantum-classical transition.
3. Offer new perspectives on dark energy, dark matter, and the cosmological constant problem.

4. Suggest a path towards quantum gravity without the need for additional dimensions or exotic
particles.

5. Make testable predictions across a range of scales, from particle physics to cosmology.

The implications of this theory extend far beyond physics, touching on philosophical questions
about the nature of reality, consciousness, and existence itself. By suggesting that the universe is
fundamentally mathematical and fractal in nature, our model invites us to reconsider our place in
the cosmos and the limits of human knowledge.

However, we acknowledge that this theory, while promising, remains highly speculative.
Extensive theoretical development and rigorous experimental testing will be necessary to
validate or refute its predictions. We have proposed several experimental avenues for testing our
model, and we encourage the scientific community to explore these and develop additional tests.

If validated, our m-based fractal spacetime model could represent a paradigm shift in our
understanding of the universe. It could lead to new technologies, from advanced quantum
computing to novel energy sources and propulsion methods. More profoundly, it could reshape
our fundamental understanding of reality, unifying our scientific and philosophical worldviews.

As we stand on the brink of potentially revolutionary discoveries in physics, from the nature of
dark matter to the detection of gravitational waves, the time is ripe for bold new theories that



challenge our preconceptions and push the boundaries of our understanding. We offer this model
as a contribution to that ongoing quest for deeper knowledge of our universe.

In conclusion, while much work remains to be done, we believe that the n-based fractal
spacetime model presented here offers a promising path forward in the search for a unified
theory of physics. It invites us to see the universe in a new light - as a harmonious, fractal dance
of mathematical patterns, with m at its heart. As we continue to explore and refine this model, we
may find ourselves drawing ever closer to the elusive "theory of everything," unifying our
understanding of the cosmos from the smallest quantum scales to the vast expanses of the
universe.
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