
From Newton's Clockwork to Einstein's 

Spacetime: A Beginner's Guide to the Ideas 

That Shaped Our Universe 

1. Introduction: Two Titans and a Universe of Questions 

Since the dawn of consciousness, humanity has looked to the heavens and asked  fundamental 
questions: What is the universe made of? How does it work? This quest has been shaped by 

countless minds, but two figures stand out as titans who fundamentally altered our perception 
of reality: Isaac Newton and Albert Einstein. 

This article traces the evolution of our cosmic understanding, following the intellectual thread 
from Newton's mechanical universe to Einstein's relativistic one. Yet, this is not just a story of 

progress. It is a cautionary tale about how the language we use to describe reality—
mathematics—can sometimes be mistaken for reality itself. At the heart of this story lies a 

critical, often-overlooked debate between two opposing views: a discrete world made of 
fundamental units moving through empty space, and a continuous world conceived as a 
single, seamless fabric. 

We will uncover how a single mathematical concept—the number zero—became the original 
sin of modern physics. Its central place in our equations has given rise to the greatest 
paradoxes of our time, from the Big Bang to black holes, contributing to a conceptual "dead 

end" that frustrates the current search for a unified theory of everything. 

To understand this profound shift in thinking, we must first travel back to the 17th century, 
when Isaac Newton first gave us the mathematical tools to describe a universe in motion. 

2. Newton's Mechanical Universe: Absolute Time, 

Absolute Space, and a Hidden Theory of Gravity 

Isaac Newton’s monumental contribution was the creation of the mathematical language 
needed to describe the physical world. By developing differential and integral calculus, he 

provided a way to precisely define motion, force, and acceleration. His entire physical 
framework was built upon two foundational concepts: 

• Absolute Time: Newton saw time as an eternal, uniform flow, independent of any 

external events. This can be conceptualized as a perfect, endlessly repeating cycle—a 
loop—which is the most fundamental representation of constancy. Modern physics 

echoes this idea in its search for fundamental cyclical phenomena, such as vibrating 
strings. 

• Absolute Space: He envisioned space as a pure, empty void—an unchanging and 

immovable background against which all motion occurs. 

While Newton is famed for the law of universal gravitation, his own writings reveal a 
forgotten, and deliberately suppressed, theory of its cause. In a mechanical age deeply 

skeptical of "spooky action-at-a-distance," Newton sought a physical, tangible cause for 



gravity. Contrary to the popular story of "mass attracts mass," he proposed a mechanical 

model based on a substance he called the "aether." 

In a 1675 letter to the Royal Society, Newton wrote: 

"...the gravitational pull of the Earth, which we call gravity, may be caused by the perpetual 
condensation of a similar aetheric fluid. ... Then, however, the aetheric fluid must perpetually 

flow from all sides with great velocity towards the Earth for replacement, and these aether 
streams will carry bodies above the Earth with them towards the Earth..." 

In this model, gravity is not a pull from matter but a push from a constant, incoming flow of 

aether. He theorized this aether, made of discrete, granular elements moving in endless 
cyclical loops, perpetually condenses into massive bodies like the Earth. This cosmic river 
pushes objects down, creating the effect we experience as gravity. This mechanical theory, 

based on a physical push, was a pivotal and overlooked moment in scientific history, 
eventually overshadowed by the more mystical interpretation of an invisible pull. 

Newton's model provided a powerful framework, but the mathematical language he helped 

create contained a hidden problem that would eventually lead physics down a very different 
path: the problem of the number zero. 

3. The Mathematical Paradox: Why "Dividing by Zero" 

Haunts Physics 

Many of the greatest puzzles in modern physics stem not from nature, but from a "forbidden" 
act in the mathematical language we use to describe it: dividing by zero. When equations 

modeling the universe approach a state where a value is divided by zero, the results fly off to 
infinity, creating what mathematicians call a "singularity." These mathematical artifacts have 

been interpreted as real physical phenomena. 

The root of the problem lies in the standard Cartesian coordinate system, which places "zero" 
at its center. This system is a brilliant framework for describing the locations of static things. 
However, by forcing the universe—a dynamic process of continuous motion—into this static 

grid, we created the paradoxes ourselves. 

• Black Holes: The concept of a point with infinitely high density is the result of a 
value in the equations of gravity approaching a division by zero. 

• The Big Bang: The idea that the entire cosmos emerged from a single, infinitesimally 
small point is another consequence of a mathematical singularity. 

• Vacuum Energy: The theory that a perfect vacuum contains an infinitely high amount 
of energy also stems from these mathematical quirks. 

It was against this backdrop of mathematical certainty and its hidden paradoxes that Albert 
Einstein would build a new theory of gravity—one that embraced a seamless, continuous 

reality. 

4. Einstein's Revolution: Gravity as the Fabric of 

Spacetime 



Albert Einstein revolutionized physics by proposing a radically new vision of the cosmos. In 

his theory of General Relativity, he modeled the universe not as objects moving through an 
empty void, but as a single, four-dimensional entity: the space-time continuum. 

The true shift was the geometrization of gravity. Einstein moved physics from a mechanical 

model (Newton's pushing aether) to a purely geometrical one. In this model, gravity is not a 
force but a consequence of mass and energy curving the very fabric of spacetime. Imagine a 

bowling ball on a stretched rubber sheet; it creates a dip that causes marbles to roll towards it. 
Massive objects curve spacetime, and planets follow these curves, creating what we perceive 
as orbits. 

This elegant idea, however, leads directly back to the problem of singularities. When you 

model extreme densities—like the universe at the Big Bang or a collapsed star in a black 
hole—the "geometry of space-time" becomes completely distorted. In the rubber sheet 

analogy, a singularity is the point where the mathematics predicts the dip created by the 
bowling ball becomes infinitely deep and infinitesimally narrow—a point where the 'fabric' 
itself ceases to have coherent geometric properties. 

A major consequence of Einstein's theory was that it made Newton's "aether" mathematically 

unnecessary. If gravity was simply geometry, there was no need for a mechanical fluid. The 
aether was dismissed, even though Einstein himself later expressed doubts about whether 

space could be truly empty. 

Einstein's elegant theory solidified one vision of the cosmos, but it brought into sharp relief a 
philosophical and scientific debate that has raged since the time of the ancient Greeks: is our 

universe fundamentally continuous or discrete? 

5. The Great Debate: A Continuous Fabric vs. A World of 

Atoms and Emptiness 

The tension between a universe that is a seamless whole (continuous) and one made of 

fundamental parts separated by nothingness (discrete) is a recurring theme in the history of 
science. 

The Continuous Universe (A Seamless Whole) 
The Discrete Universe (Fundamental Parts 

and a Void) 

Thales: Argued the universe is made of a 
single, continuous substance ("water"), 

believing nothing can come from nothing. 

Democritus: Claimed that only "atoms and 
the void" exist, proposing a world of 

indivisible elements in empty space. 

Descartes: Proposed a continuous "aether" 

made of "corpuscles" that fill all of space, 
leaving no room for a void. 

Newton: Advocated for a discrete "aether" 

made of granular elements moving within an 
"Absolute (Empty) Space." 

Einstein: Described a four-dimensional 

"space-time continuum" where gravity is the 
curvature of this continuous fabric. 

Dirac: Re-introduced the idea of a physical 

vacuum (an "aether") as a discrete 
background to reality. 

The implication of this debate is profound. Choosing the continuous model forces physics to 
build upon a foundation that is, at its core, a matter of axiomatic choice rather than empirical 
proof. It leads directly to unprovable assumptions like the Continuum Hypothesis—the idea 



that there are no gaps in the number line—and to the mathematical paradoxes of singularities. 

In contrast, the discrete model allows for concepts like a true "Empty Space," a background 
against which a universe of pure motion can unfold. This is not just a disagreement; it is a 

deep epistemological divide. 

This long-standing debate forces us to look critically at the foundations of our physical 
theories and ask whether the path we've followed is the only one available. 

6. Conclusion: A Universe of Motion and New Possibilities 

We have journeyed from Isaac Newton's mechanical universe—powered by his forgotten 

theory of an aether pushing objects toward the Earth—to Albert Einstein's revolutionary 
geometrization of gravity in a curved spacetime. In doing so, we have uncovered a central 

conflict between a seamless, continuous reality and a discrete one made of fundamental parts 
moving through a void. 

The central argument is that modern physics' reliance on a mathematical framework with 

"zero" at its heart has created intractable paradoxes, most notably the singularities of the Big 
Bang and black holes. These concepts, born from the "forbidden" act of d ividing by zero, may 
be artifacts of our chosen language rather than features of nature itself. 

The ultimate suggestion is a call to reconsider our fundamental assumptions. By exploring 

alternative models—ones that prioritize dynamic movement over static points, and that are 
open to a discrete reality within an "Empty Space" as Newton once envisioned—we might 

find a way out of the current mathematical "dead end" in physics. The re-emergence of a 
physical vacuum in the quantum theories of physicists like Paul Dirac shows that these ideas 
have modern relevance. Mathematics is a powerful language for describing nature, but it 

should not dictate its rules. Perhaps the universe is not built on static points in a seamless 
continuum, but on the pure, dynamic, and unceasing motion of its fundamental parts. 

 


