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Physics Of The
Impossible

Introduction: The Boundaries of
the Possible

For as long as humans have looked up at the stars or dreamed
of a better tomorrow, we have been fascinated by the
impossible. Flying without wings, traveling faster than light,
becoming invisible, or teleporting from one place to another –
these ideas have filled science fiction for generations. But
what does modern physics have to say about such wonders?
The physics of the impossible is not a contradiction in
terms; it is a field of inquiry that examines which science-
fiction concepts might one day become scientific fact. By
understanding the laws that govern our universe, we can
separate the truly impossible from the merely improbable.
This article explores the fascinating frontier where
imagination meets equation, and where today’s impossibility
may become tomorrow’s breakthrough.

What Is the Physics of the



Impossible?

The term was popularized by physicist Michio Kaku in his
book of the same name. It refers to the systematic study of
seemingly impossible technologies through the lens of current
scientific knowledge. Kaku classified impossibilities into three
categories: Class I impossibilities (possible within the next
century or so), Class II impossibilities (possible on a timescale
of millennia, but not violating known physics), and Class III
impossibilities (those that violate fundamental laws, such as
the laws of thermodynamics or causality).

This framework allows us to explore concepts like time travel,
warp drives, and telepathy without dismissing them outright.
Instead, we ask: “If this were possible, what physics would
have to change?” The physics of the impossible thus
becomes a tool for scientific speculation and a test of our
current understanding.

Class I Impossibilities: Within
Reach

Invisibility and Metamaterials

The idea of a cloak that renders objects invisible is ancient,
but physics has brought it closer than ever. Using
metamaterials – artificial materials engineered to have
properties not found in nature – scientists can bend light
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around an object, making it seem to disappear. While true
invisibility over the full visible spectrum remains tricky, we
have achieved it for certain wavelengths, such as microwaves.
The physics of the impossible shows that invisibility is not
magic; it is a matter of manipulating electromagnetic waves at
the nanoscale.

Force Fields and Plasma Windows

Force fields that deflect bullets or space debris sound like pure
science fiction. Yet, plasma windows – devices that use a thin
layer of hot ionized gas to contain a vacuum or block particles
– already exist in laboratories. While we cannot yet create a
protective bubble around a starship, the underlying physics of
magnetic confinement and plasma physics suggests that
simple force fields are plausible for certain low-energy
applications.

Teleportation (Quantum)

Quantum teleportation does not move matter instantly;
instead, it transfers the quantum state of a particle to another
location using entanglement. This has been demonstrated
experimentally between photons and even atoms. The physics
of the impossible reminds us that teleporting a human would
require the destruction and reconstruction of over 10^28
atoms, an energy and information processing challenge far
beyond current capability. But the principle is not forbidden –
only impractical for now.



Class II Impossibilities:
Millennia Away

Time Travel and Closed Timelike Curves

Time travel to the past is the most tantalizing class II
impossibility. General relativity allows for solutions such as
wormholes – shortcuts through spacetime – but they require
exotic matter with negative energy density to remain open.
Whether such matter can exist in macroscopic quantities
remains unknown. The physics of the impossible here
collides with causality and the grandfather paradox. Many
physicists believe that quantum effects would prevent
paradoxes through self-consistency, but no one has yet built a
working time machine. Even if possible, the engineering
barriers are staggering.

Warp Drives and Faster-Than-Light Travel

The Alcubierre warp drive, proposed in 1994, is a solution to
Einstein’s field equations that allows a spacetime bubble to
move faster than light relative to distant objects, without
violating relativity locally. The energy required, however, is
equivalent to the mass of Jupiter converted into pure negative
energy. Until we find a way to generate or harness such
energy, warp drives remain a theoretical exercise. The
physics of the impossible teaches us that while the math
works, the resources may not be available for centuries.
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Telepathy and Brain-Computer Interfaces

Direct communication between brains may one day be
achieved through technology, not magic. Brain-computer
interfaces (BCIs) already allow paralyzed people to control
cursors with thought. Two brains can be linked via the
internet to share simple sensations. The physics of the
impossible suggests that as we decode neural signals more
precisely, telepathy could become a form of wireless
communication – but it will be a technological, not
supernatural, phenomenon.

Class III Impossibilities: Truly
Forbidden

Perpetual Motion Machines

Any device that produces more energy than it consumes
violates the first and second laws of thermodynamics. Despite
centuries of attempts, no perpetual motion machine has ever
worked. The physics of the impossible accepts this as a hard
barrier: energy cannot be created from nothing, and entropy
always increases.  Unless new physics overturns
thermodynamics – which is exceedingly unlikely – these
machines will always be impossible.



Precognition and Psychic Powers

Reading the future or moving objects with the mind is not
supported by any credible experimental evidence. The laws of
causality and the known forces of physics (electromagnetism,
gravity, weak and strong nuclear) do not allow for such
phenomena. The physics of the impossible treats these as
class III because they would require new fundamental
interactions without any experimental basis.

How the Physics of the
Impossible Drives Innovation

One of the most valuable aspects of studying the physics of
the impossible is that it forces us to think radically. Scientists
who ask “what if?” often stumble upon new discoveries. For
instance, research into faster-than-light communication led to
the development of quantum cryptography. The search for
exotic matter has advanced our understanding of condensed
matter physics. Even if the ultimate goal remains unreachable,
the journey yields practical technologies that benefit society.

Moreover, classifying impossibilities helps prioritize research.
A class I impossibility like invisibility is a worthwhile short-
term goal; a class III impossibility like precognition is best
left to fiction. This framework helps policymakers, funding
agencies, and the public allocate resources wisely.
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Real-World Examples: From Sci-
Fi to Reality

Atomic Power: In the 1920s, releasing energy from
the atom seemed impossible. Today, nuclear reactors
provide electricity worldwide.
Spaceflight: Reaching the moon was a dream until
rocket science turned it into reality.
Lasers: Einstein’s theory of stimulated emission was
considered a curiosity; now lasers are everywhere.
MRI and X-rays: Seeing inside the living body
without surgery was once fantasy.

Each of these milestones was once considered part of the
physics of the impossible. They remind us that “impossible”
is often just a temporary label.

The Role of Science Fiction

Science fiction is not merely entertainment; it is a thought
laboratory for the physics of the impossible. Authors like
Arthur C. Clarke, Isaac Asimov, and Ursula K. Le Guin
explored technologies long before physicists took them
seriously. Clarke’s famous third law states: “Any sufficiently
advanced technology is indistinguishable from magic.” This
captures the essence of the field. By imagining the impossible,
we give physicists a roadmap of questions to investigate.
Many scientists admit that reading science fiction as children



sparked their career in physics.

Ethical and Philosophical
Implications

If we ever achieve some of these impossibilities, society will
face enormous ethical challenges. Time travel could rewrite
history; telepathy could erode privacy; warp drives could
create weapons of mass destruction. The physics of the
impossible is not just about whether something can be done,
but whether it should be done. Physicists and ethicists must
work together to anticipate these dilemmas. The very act of
contemplating impossible technologies forces us to examine
our values and how we want the future to unfold.

Conclusion: The Expanding
Frontier

The physics of the impossible teaches us that the universe is
stranger and more wonderful than we can imagine. While
some impossibilities may remain forever beyond our reach,
others are simply waiting for the right insight, experiment, or
engineering breakthrough. The boundary between possible
and impossible is not fixed; it moves with every new
discovery. As we continue to probe the fundamental laws of
nature, we must keep our minds open to the seemingly
impossible. After all, as yesterday’s magic becomes today’s
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science, today’s impossibilities may become tomorrow’s
everyday realities. The journey through the physics of the
impossible is, in the end, a journey into the heart of human
curiosity and creativity.


