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Have you watched superhero movies like Spider-Man: Into the

Spider-Verse or Avengers: Endgame, where characters from di�erent

universes and timelines come together to fight a common villain?

What if we told you that, in the real world, something even crazier

might be happening all the time, right under our noses? Imagine

shrinking down to the size of an atom. What you would see would

not be like our everyday world at all! This is the realm of quantum

physics, where the rules we are familiar with do not apply, where

things exist everywhere and nowhere at once. In the quantum world,

the moment you observe something, it starts behaving di�erently. In

this article, we will explore two of the many possible explanations

for such phenomena. We will try to answer the question of whether

there are many copies of you roaming around in di�erent universes,

and why you have not met one.
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THEWEIRDNESS OF BEING SMALL

What is the smallest particle that makes up everything around
you, such as the screen on which you are reading this article? If
your answer is atoms, you are correct—but what makes up these
tiny, indivisible particles? This question led to the discovery of
even smaller sub-atomic particles: protons, electrons, and neutrons,
which are themselves made of even smaller quarks, neutrinos, and
gluons. All these particles together, along with some fundamental
forces of nature, form what is called the standard model of

STANDARD MODEL

The theory that
describes the three
fundamental forces
(electromagnetic,
weak, and strong
interactions, excluding
the gravitational force)
in the universe and
classifies
elementary particles.

particle physics.

These tiny particles do not follow the same rules we do. Welcome to
the quantum world, which is a place so strange, so bizarre, and so
di�erent from our everyday lives that the rules we are used to do not
apply. This is the realm of quantum physics, the science that seeks

QUANTUM PHYSICS

The branch of physics
that studies the
behavior of matter and
energy at the smallest
atomic and
subatomic levels.

to understand the remarkable behavior of the universe at its smallest
possible scale.

Quantum physics comes with a puzzle so deep that it has
split physicists into di�erent groups, each with its own incredible
explanation of reality.

QUANTUMWORLD: AWORLD OFMAYBES

In our big, everyday world, things are defined and predictable. For
example, when you kick a soccer ball, it either goes into the goal or it
does not. There is no in between! But in the tiny quantumworld, things
work very di�erently. A small particle, like an electron, can be in many
places at once beforewe look at it. It is somewhat “fuzzy” and not stuck
in one spot. Instead, it is in a mix of all its possible positions. Scientists
call this strange state superposition [1], which means something can

SUPERPOSITION

The principle that a
physical system can
exist in multiple states
at once.

be in several places at the same time.

To help explain this weird idea, we must introduce one of the
most eccentric pets in the world—Schrödinger’s cat (Figure 1) [2].
Erwin Schrödinger was a leading quantum physicist in the 1900s,
and he proposed one of the most bizarre and perplexing thought
experiments in quantum physics (also discussed in this Frontiers for

THOUGHT

EXPERIMENT

An imaginary scenario
used to explore and
test a theory/concept.

Young Minds article). In his story, a cat is locked in a box with a special
type of poison thatmight ormight not be released. Because the release
is random, no one knows what happened to the cat until the box
is opened. So, before opening the box, the cat is in a superposition
state of being both dead and alive—just like the fuzzy electron is in
many places at the same time. The moment someone opens the box,
the cat’smaybe-alive-or-maybe-dead state disappears, and one single
reality is instantly true. Similarly, the electron, which was previously in
many places, is suddenly in a defined spot as soon aswe look at it.
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Figure 1

Figure 1

Schrödinger’s
cat thought
experiment: the cat is
in a box with a closed
bottle of poison, which
might or might not be
released. We do not
know if the cat is alive
or dead until we
“measure” by opening
the box. Therefore, the
cat is in a superposition
of being both alive and
dead at the same time
before the box is
opened [Image
generated by AI].

This sudden “collapse” into a single reality is the core puzzle of
quantummechanics. Why does it happen? And how does the electron
or the cat “choose” which outcome to show us? The most common
answer to this question has been “we do not know”. In the following
sections, we will look at two of the most popular interpretations that
try to explain thismystery, and you can decidewhich one soundsmore
fascinating to you.

INTERPRETATION #1: THE COPENHAGEN

INTERPRETATION

The first major attempt to explain this puzzle is called the Copenhagen
interpretation [2–6]. As the name suggests, this interpretation of
quantum physics was developed in Copenhagen, Denmark, by two
of the 20th century’s greatest scientists: Niels Bohr and Werner
Heisenberg. This explanation says that the act of measurement itself
forces the universe to make a choice. The fuzzy cloud of possibilities
(of being in di�erent states at the same time), which scientists call
the wave function, is said to “collapse” into a single definitive state,

WAVE FUNCTION

The mathematical
representation of all the
information about a
quantum system.

as seen in the case of the electron and Schrödinger’s cat. This is
the most widely accepted interpretation of quantum physics in the
scientific community due to its simplicity and practicality. However,
this explanation does not explain how or why this collapse occurs,
and for that reason, many physicists could not accept this argument.
Science has no room for “miracles”, and this “wave function collapse”
felt a little too magical. This dissatisfaction led some scientists to
search for a more complete explanation.
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INTERPRETATION #2: THEMANY-WORLDS SOLUTION

In 1957, a young physicist named Hugh Everett III proposed [7] a
radical and brilliant solution to the collapse problem [2, 6]. He asked
a simple question: What if the wave function never collapses at all?
What if, instead of the universe picking one reality, all possible realities
happen simultaneously? Say you have to choose between pizza and
pasta for lunch, as the boy showed in Figure 2. According to the
many-worlds view, if something is possible, then it happens in some
branch of this vast multiverse. Therefore, there is a universe whereMULTIVERSE

A hypothetical
collection of di�erent
universes, including our
own, containing all
matter, space, and time.

you are happily munching on pizza. However, in a parallel universe, a
di�erent you is twirling spaghetti! Each choice creates a new “branch”,
like a growing tree, where every possibility becomes real somewhere
in the multiverse.

Figure 2

Figure 2

Many-worlds
interpretation: every
time a choice is made,
the universe branches
into multiple realities. In
one branch, the boy
chooses pizza, and his
future splits further as
he decides to play
video games or football
later. In another branch,
he chooses pasta,
leading to di�erent
paths like studying or
painting. Each decision
creates new branches,
resulting in a vast tree
of parallel outcomes
where every possibility
is realized [Image
generated by AI].
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This idea elegantly addresses the “miracle” problem. There is no
mysterious collapse anymore. The wave function creates more and
more branches over time. In fact, by choosing pizza over spaghetti,
you have created your own branch of the universe! So, have we solved
the quantum mystery? No, we have given one possible solution, but
raised many other questions. Many scientists have trouble accepting
this interpretation, as trillions of branches are created every instant.
It also raises the philosophical question of which “you” is actually you

and why you are here in this exact universe and not elsewhere. If these
other universes in themultiverse are real, where are they, andwhy have
you not met another version of you?

THE GREAT DIVIDE: WHAT IS DECOHERENCE?

Decoherence is the process that seals these parallel universes o� from
DECOHERENCE

The process by which a
quantum system loses
its quantum properties
due to unavoidable
interactions with its
surrounding
environment,
e�ectively forcing it to
behave classically.

one another, making them completely inaccessible to each other.
Imagine two identical dogs starting a race around a huge circular park
[1]. They both begin at the same place and are supposed to reach the
same finish line. The first dog runs straight to the endwithout stopping.
But the second dog gets distracted in chasing squirrels, sni�ng food,
or stopping to look at things. Because of all these interruptions, the
second dog slows down and changes its path. In the end, the two dogs
no longer arrive together.

Decoherence works similarly. At the tiny quantum level, di�erent
possibilities (or “branches” of reality) can start out connected and
in sync. If nothing disturbed them, they could come back together
and interact, showing they are part of the same system. But in the
real world, there are always distractions—constant interactions with
the environment, like collisions with air molecules or light particles.
These interactions quickly push the di�erent possibilities out of sync,
just like the distracted dog. After that, they can no longer come
back together, and they continue to branch out, getting further and
further apart.

That is why we only see one version of reality. Decoherence explains
how the messy, busy world around us makes quantum possibilities
behave like a single, classical reality. It also provides a possible answer
to the collapse problem [2] from earlier. The interactions with the
observer and the environment upon measurement force the electron
or the cat into one single reality. However, the question remains open
as to why we see that particular outcome.

SO, WHICH IDEA IS RIGHT ANDWHY DOWE CARE?

The incredible thing is that we have no way of knowing which
interpretation is correct. No known experiment can distinguish
between a universe that collapses (Copenhagen) and one that splits
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(many-worlds). Both explanations predict the same outcomes for all
the experiments we can actually perform.

It is your personal “taste” whether you prefer a single universe where
reality makes a mysterious leap every time we look at it, or a
universe that follows smooth, unbroken mathematical rules, but at
the cost of creating an infinite number of parallel worlds with every
quantum flicker!

Remember, the next time you are faced with a choice, somewhere
out there, in a parallel universe, another you might have picked the
other option! The universe is a lot stranger and more wonderful
than we often imagine. Keep exploring, keep asking questions, and
maybe one day you will be the one to unlock the next big secret of
the multiverse!
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YOUNG REVIEWERS

ABYAN, AGE: 14

Hello! I am Abyan! I am pretty laid-back and have a ton of interests. I love playing

competitive tennis and spend a lot of time on court. I have got an ADORABLE

cat named Astro who loves hanging out with me (not). I like astronomy, always

fascinated by the stars and planets. Math is super fun and engaging for me, but I also

tend to tire out. Life is pretty busy but exciting with tennis, Astro, and my hobbies

keeping me on my toes.

CAN, AGE: 11

I amCan, a curious preteen who is travelled around the UK and the world. I specialize

mostly in theoretical physics (quantum to cosmological) and history. I like to make

things snappy and get to the point. I have a bad habit of throwing in semi-related

information into anything I write.

DENIZ, AGE: 10

I am Deniz and after playing some games or changing my pokemon deck I love

learning fun facts about science in my free time.
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