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Abstract

The incompatibility between general relativity and quantum me-
chanics has posed one of the greatest challenges in modern physics,
particularly in addressing singularities and reconciling spacetime’s be-
havior at large and small scales. In this paper, we explore a new model
of spacetime—π-dimensional spacetime—motivated by the observa-
tion that, while we can move freely in the three spatial dimensions,
time behaves asymmetrically, moving only forward. We intuitively
can see π - 3 as a natural descriptor for time’s unidirectional, fractal,
and infinite nature. By modifying key cosmological equations and in-
corporating fractal structures, this model addresses singularities and
suggests new testable predictions for cosmic phenomena such as the
Cosmic Microwave Background, galaxy distribution, and gravitational
waves. The π-dimensional spacetime could offer a promising frame-
work for unifying general relativity and quantum mechanics.

1 Introduction

In physics, spacetime is typically understood as a four-dimensional con-
tinuum, consisting of three spatial dimensions and one temporal dimen-
sion. While space is symmetric in allowing movement in all directions, time
presents a unique challenge as it flows unidirectionally, and attempts to move
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backward in time are prohibited by the laws of physics. This fundamental
difference between space and time has long posed challenges in understanding
the nature of the universe, especially when addressing singularities in black
holes and the Big Bang.

In this paper, we explore a new model of spacetime—π-dimensional space-
time—where the time dimension is described by the irrational portion of the
number π. The fractional and infinite nature of π provides a perfect analogy
for the asymmetry, randomness, and unidirectionality of time. This model
offers a novel way to address the singularities predicted by general relativity
and provides a possible framework for reconciling relativity with quantum
mechanics.

2 Motivation and Rationale

One of the most striking features of our experience of time is its unidirection-
ality—while we can move freely in the three spatial dimensions, time flows in
only one direction. This asymmetry has puzzled physicists and philosophers
alike, as it introduces a fundamental distinction between space and time.

The irrational portion of the number π, with its infinite and non-repeating
decimal expansion, provides an intuitive metaphor for the complexity of time.
Just as π represents the elusive relationship between a circle’s circumference
and its diameter—an equation that can never be fully resolved—time seems
to flow infinitely, without the possibility of reversal. By introducing π - 3
as the dimensionality of time, we acknowledge both the infinite possibilities
inherent in time and its fundamental differences from space.

3 The π-Dimensional Spacetime Model and

Cosmological Implications

In the π-dimensional spacetime model, we retain the standard three spatial
dimensions, but modify the treatment of the time dimension. Instead of
representing time as a simple fourth dimension, we can propose that time
is better depicted using the **irrational portion of π**—specifically, π − 3.
This captures the inherent asymmetry of time compared to space, as well as
its unpredictable, non-reversible nature.
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3.1 Time as π − 3

The decision to represent time as π − 3 reflects the observation that, while
space allows for bidirectional traversal, time appears to flow only in one
direction. The fractional and infinite nature of π—with its non-repeating
decimal expansion—mirrors the seemingly random, unidirectional progres-
sion of time. This formulation allows us to preserve the three classical spa-
tial dimensions but apply a more complex treatment to the time dimension,
aligning it with the non-linear and fractal characteristics that time exhibits
on cosmological and quantum scales.

3.2 Addressing Singularities in the Big Bang and Black
Holes

One of the central advantages of the π-dimensional spacetime model is its
potential to resolve the issue of singularities, both in the context of the
Big Bang and within black holes. Singularities in general relativity arise
when spacetime curvature becomes infinite, such as at the center of black
holes and the initial state of the universe during the Big Bang. However,
the π-dimensional model introduces a fractal structure to spacetime, which
fundamentally changes the behavior of spacetime near these extreme points.

3.2.1 Big Bang Singularity

In standard cosmology, the universe begins with infinite density and curva-
ture at the moment of the Big Bang, leading to a singularity where the laws
of physics break down. In the π-dimensional spacetime model, the fractional
time dimension, π− 3, introduces a recursive, self-similar structure to space-
time at small scales. This means that, rather than collapsing to a singularity,
the curvature of spacetime remains finite as the universe approaches t = 0.
The universe begins from a state of high, but finite, energy density and ex-
pands in fractal steps, avoiding the infinite density predicted by traditional
models.

The key equation governing this behavior is a modified form of the Fried-
mann equation, which describes the evolution of the universe’s scale factor
a(t): (
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In this framework, the expansion of the universe follows a fractal pattern,
with the scale factor growing smoothly from an initial non-zero value. The
time dimension’s fractional nature ensures that spacetime does not collapse
into a singularity, thus resolving the infinite curvature problem.

3.2.2 Black Hole Singularity

In the case of black holes, the Schwarzschild solution in general relativity
predicts an infinite curvature at the center of the black hole, where spacetime
collapses into a singularity. The π-dimensional spacetime model modifies
this by introducing a fractal structure to the time dimension near the event
horizon and within the black hole.

Instead of spacetime curvature growing without bound as r → 0, the
fractal nature of time (represented by π−3) ensures that spacetime curvature
is distributed over a series of recursive, self-similar layers. This prevents the
formation of an actual singularity, with curvature remaining finite even as
matter collapses into the black hole.

The Schwarzschild metric in this framework becomes:

dsπ =

(
1− 2GM

rπcπ

)
cπdtπ−3 −

(
1− 2GM

rπcπ

)−π

drπ − rπdΩπ

The time component, dtπ−3, introduces a recursive, self-similar structure that
smooths out the curvature at the center of the black hole, ensuring that no
singularity forms.

3.3 Implications for Cosmology and Black Hole Physics

By modifying the time dimension to be fractal in nature, the π-dimensional
spacetime model offers a solution to the problem of singularities. In both the
early universe and within black holes, spacetime remains finite, with no points
of infinite curvature. This provides a framework that is more consistent with
the principles of quantum mechanics, where infinities generally do not appear
in physical observables. Moreover, this model offers testable predictions in
cosmology, such as observable effects in the cosmic microwave background
(CMB) and gravitational waves, which could reveal the fractal nature of time.

The fractal nature of time also suggests new ways to think about the **ar-
row of time** and the nature of **causality**, particularly in high-energy
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environments where general relativity and quantum mechanics both play im-
portant roles. In these settings, the flow of time may exhibit fractal charac-
teristics, creating subtle deviations from the standard picture of linear time,
which could be observable in extreme astrophysical environments such as
near black holes or during the early stages of cosmic inflation.

4 Conclusion

In this paper, we explored the π-dimensional spacetime model, where the
time dimension is depicted as π − 3, capturing the asymmetric and complex
nature of time compared to space. By applying this fractal representation
to spacetime, we addressed key issues such as singularities in black holes
and the Big Bang. In both cases, the fractal nature of time ensures that
spacetime curvature remains finite, preventing the formation of singularities
and offering a more consistent framework for integrating general relativity
with quantum mechanics.

My intuition is that Euler’s identity might eventually act as a key to
understanding this unification, because it involves e for growth, π for its
circular or spiral nature, i because to model reality, we must use imagination
(as an exact model of reality means reality itself), and 0 and 1, which are
central numbers in number theory—without these two numbers, no number
system is possible.

Euler’s identity, expressed as:

eiπ + 1 = 0

combines five of the most fundamental constants in mathematics: e, π, i,
1, and 0, in a way that connects exponential growth, circular motion, and
complex numbers in a single elegant equation.

Although I am not a physicist, my goal is to contribute to the broader
discussion surrounding the disconnect between general relativity and quan-
tum mechanics. The tension between these two fundamental theories has
persisted for decades, and I hope that by proposing new frameworks such as
π-dimensional spacetime, we may eventually move closer to a unified theory
that encompasses both the microcosmic and macrocosmic aspects of the uni-
verse. This work invites further exploration and discussion, particularly in
testing the predictions made by this model through observable phenomena
in cosmology and astrophysics.
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I genuinely request the experts in the field to refine these ideas and ex-
plore the potential of π-dimensional spacetime in resolving some of the most
fundamental challenges in modern physics.
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