EL REINO DE LO INVISIBLE - EPISODE 3

Antimatter: The explosive mirror of reality

Imagine you have an identical twin. Exactly like you: same face, same eyes, same voice. But there's

a small detail: it's made of something completely opposite. And when you shake hands... both of you

disappear in an explosion that makes a nuclear bomb look like a firecracker.
That's not science fiction. That's exactly what happens with antimatter.

In 1932, American physicist Carl Anderson was looking at cosmic ray images in a bubble chamber (a
kind of camera that freezes particles so they can be photographed). And he saw something strange: a
particle curving in the wrong direction. As if it came from the other side of a mirror. "That's impossible,"

he must have thought. But it wasn't.
He had found it: antimatter. The mirror twin of every particle that exists.

Every particle of matter has its antimatter twin: the electron has its positron, the proton has its antiproton,
the neutron has its antineutron. They're exactly alike in everything, except for one thing: their electric

charge is inverted.

« Electron = negative charge

« Positron = positive charge
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Now, here's the mind-blowing part: when matter and antimatter meet... they annihilate. Completely. All
their mass turns into pure energy. Einstein's famous formula E=mc? goes crazy and converts one gram
of antimatter into the energy equivalent of 21 kilotons of TNT.

What would happen if one gram of antimatter touched your hand?

The answer will blow your mind. Or won't it?

The day Anderson saw the ghost

Carl Anderson wasn't looking for antimatter that day in 1932. No one was looking for antimatter because
no one believed it existed. At CERN today, physicists create antimatter regularly, but in the 30s it
was considered theoretical nonsense, a crazy idea Paul Dirac had proposed three years earlier in his

equations.

Dirac was a brilliant British physicist working on an equation that combined quantum mechanics with
Einstein's relativity. The equation worked perfectly... but it had a strange problem: it predicted the
existence of something that looked like a particle with positive charge. "Maybe it's a proton," he thought
at first. But something didn't fit. The predicted particle was exactly like the electron in every way, except

for the charge. It was as if a mirror existed within the mathematics.

In 1932, Anderson confirmed what Dirac had predicted. And he received the Nobel Prize in 1936 for the
discovery. But here's the most mysterious part: according to the Standard Model of physics, the Big Bang
should have created matter and antimatter in exactly equal quantities. They should have annihilated
each other and nothing should exist. But here we are. You, me, Earth, the stars... all the matter in the

universe.

Why did matter survive and antimatter disappear? That's one of the biggest unanswered questions in
modern physics. And the answer could change everything we know about the cosmos.

The mirror that shouldn't exist

Let's do a thought experiment. Imagine you have a kilogram of antimatter stored somewhere safe.

(Spoiler: we have nowhere to store it, but let's play with the idea).
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Now imagine you bring that kilogram close to a kilogram of normal matter. What happens next is hard to
believe. Both sets of atoms turn into pure energy. Nothing remains. No ashes. No background radiation.
Only energy in the form of gamma rays.

How much energy? A kilogram of matter plus a kilogram of antimatter releases approximately 180
petawatts of energy. That's 45 times the global annual energy production of all humanity, released in
microseconds. The Hiroshima bomb was about 15 kilotons. One kilogram of antimatter against one

kilogram of matter would release the energy of approximately 43 million Hiroshima bombs.
Chilling, right?

That's why antimatter is so hard to study. You can't store it in a glass jar. Not in metal. Not in any material
made of normal matter. You need to "confine" it using magnetic fields, suspended in vacuum, without it
touching any wall. The slightest contact means disaster.

The specks that change everything

In 1995, scientists at CERN managed to create antihydrogen atoms for the first time. It wasn't easy. They
had to take antiprotons (created in the accelerator) and positrons, and cool them to temperatures near
absolute zero. The result: 9 antihydrogen atoms. Nine atoms. They lived only 40 nanoseconds before

colliding with normal matter and annihilating.
Nine atoms. 40 nanoseconds. But it was enough to prove that antimatter isn't just a theory: it exists.

In 2011, the ALPHA experiment at CERN managed to capture antihydrogen atoms for 1,000 seconds.
Seems small, but in the world of antimatter, it was an eternity. They allowed them to study its properties,
compare them with normal hydrogen. And they found something strange: antihydrogen behaves exactly
like hydrogen. Same light spectrum. Same properties. That means if you somehow built an entire
universe of antimatter, the physical laws would be identical. There would be no way to distinguish it

by its properties.

So, why did we choose matter and not antimatter? Why does the universe prefer matter over its mirror

twin?

The mystery of asymmetry

In 1964, physicists James Cronin and Val Fitch made a discovery that earned them the Nobel Prize.
They were studying particles called kaons and found something impossible to explain: the violation of
CP symmetry.
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Let me explain this with an analogy. Imagine you have two twins: one is your reflection in the mirror (C
symmetry, charge) and the other is your inverted image (P symmetry, parity). In classical physics, both
versions should behave exactly the same. But Cronin and Fitch discovered that in certain particles, the

behavior isn't symmetric. There's a preference. An asymmetry.

This could explain why matter survived. In the first moments of the Big Bang, maybe this subtle
asymmetry made slightly more matter than antimatter survive. And that "slightly more" is everything

that exists today.

But honestly, we don't know exactly what happened. It's one of the biggest mysteries of the universe.

Neutrinos and antimatter

There's another fascinating clue. Neutrinos are tiny particles, almost without mass, that pass through
everything. Billions pass through your body every second without you noticing. But neutrinos have a
strange property: they can transform between different "flavors" while traveling. This phenomenon is

called oscillation.

In 2015, the T2K experiment in Japan found evidence that neutrinos behave differently than their
antimatter counterparts, antineutrinos. If this is confirmed, it could be another piece of the puzzle of

why there's matter in the universe.

It's as if the universe has a subtle, almost invisible preference for matter. And that preference, multiplied

by the first seconds of the cosmos, created everything we see.

Antimatter in medicine

Now, here's something unexpected. Antimatter isn't just a cosmic mystery; it has real applications. The

most famous is Positron Emission Tomography, or PET.

Here's how it works: you're injected with a small amount of radioactive material that emits positrons.
Those positrons find electrons in your body and annihilate, producing two gamma rays that go out in
opposite directions. The PET detectors capture these rays and create an image of what's happening
inside you.

It's like having a camera that sees the very energy of life. Doctors use PET to detect cancer, study brain

function, see how organs work. Without antimatter, many modern medical technologies wouldn't exist.

So, next time you go to a hospital and get a PET scan, remember: you're using the strangest matter in

the universe to save your life.
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The mirror that reflects the cosmos

Let's go back to the big question. What would happen if you met your antimatter twin?

The answer, technically, is that you'd die. Instantly. The annihilation would release an absurd amount of
energy. But more interestingly is what that means philosophically: in a sense, your antimatter self is the

strangest question you can ask yourself: what am [, in my deepest essence, beyond matter?

Because if an opposite version of you could exist, as real as you, then something in the universe is

doubled. And the only difference is... nothing, really. Just the electric charge.

Antimatter reminds us that the universe has layers we're only beginning to understand. That there's a
mirror reflection of reality, an alternate version of everything that exists. And the question of why we exist

- why there's matter and not antimatter - could be the deepest question of all.

Next time you look in a mirror, ask yourself: is there another me there, made of something completely

opposite, waiting for the day we finally meet?
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