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Inflation：Baby Universe to Big Bang in a Blink

Dear 12-Year-Old Me,

Imagine holding something smaller than a speck of dust—so tiny that you can’t even

see it. Now imagine that in less than the blink of an eye, it grows faster than anything

you've ever seen—way faster than a rocket, faster than light, faster than your

imagination can run! That is how our entire universe began. And that’s what I’m

working on right now—figuring out what happened in the tiniest fraction of a second

after everything began and how it could influence our universe right now.

And this extremely fast thing happened after the birth of our baby universe is called

“cosmic inflation”. This isn’t the kind of “inflation” your parents talk about when the

price of snacks goes up. This inflation is much cooler, in terms of temperature and

concept. It’s a wild, super-speed growth spurt the baby universe had right after it was

born—when it was just about 0.0000000000000000000000000000000001 seconds

old (that's 34 zeroes!).



During this tiny moment—much less than 0.1 seconds after the universe was born—

the universe stretched out like a balloon blown up in an instant. It went from being

microscopic to the size of a soccer ball or even bigger in no time at all. Think about

how fast that is. It's like watching a grain of sand become a galaxy in a snap.

Why did this happen? That’s the mystery I’m trying to understand. Some scientists

think it happened because of a strange kind of energy that pushed everything apart.

This energy made space itself expand faster than the speed of light! (Don’t worry—

nothing inside space was moving faster than light, just space itself growing, which is

allowed in physics.)

This sudden growth smoothed out the universe, like when you stretch a wrinkly sheet

and all the bumps disappear.

But wait — how do we even know this happened?

Nowadays, scientists look at a kind of “afterglow” of the Big Bang, called the Cosmic

Microwave Background, or CMB for short. It’s like the baby picture of the universe,

taken when it was only 380,000 years old (our universe right now is 13.8 billion years

old). If we take the current universe as a 30-year-old adult, the CMB photo was taken

when it was 18-minutes-old). This faint glow is everywhere in space, and it tells us a

lot!

The CMB shows tiny temperature bumps — like little fingerprints of the universe—

that match what inflation predicted. These bumps helped galaxies form later. And

inflation helps explain why the universe looks so flat. Without inflation, it would be

hard to explain why the universe isn’t super curvy like a basketball.

Besides, inflation might’ve created gravitational waves, tiny ripples in space itself!

They’re like the echoes of inflation—waves caused by the violent stretching of space.

Scientists are trying to catch these waves with super-sensitive instruments. It’s like



listening for the faint whispers of the universe’s first heartbeat. If we find them, that

would be huge proof that inflation really happened.

This is exactly what happened in 2015 – in 4 years for you now – when gravitational

waves were detected by LIGO for the first time, marking the beginning of a new era in

our understanding of the universe. For the first time, humanity was able to hear the

universe to listen to the faint, ancient whispers of space-time itself. It wasn’t just a

scientific breakthrough; it was a poetic moment, a shift in how we explore and

understand the cosmos. This inspiring moment triggered me to dive into the field.

What gets me excited is imagining how everything — galaxies, stars, planets, even

you and me — came from that tiny moment. I'm inspired by the idea that the whole

universe was once so small, and in a blink, it became everything. The idea that we can

look up at the sky, study ancient light, and figure out what happened when the

universe was less than a trillionth of a second old is also a lot of fun.

Right now, I’m exploring the theory of inflation, building models that are both

realistic and really cool to help us understand this early time of our baby universe. At

the same time, I’m trying to figure out some of the biggest mysteries in space,

including dark matter and dark energy. These are mysterious parts of the universe

that we can’t see directly, but they affect everything around us. Solving these puzzles

is one of the most important quests in cosmology!

You might think scientists just spend all day working with complicated math and

equations, but actually, it’s like producing an incredible movie playing inside our

minds. When we change the models and parameters, it’s like writing the script for the

story of tiny universes — and who knows, maybe one of those stories is a twin of our

own real universe!

This is how imagination and intuition come alive, and I’m sure you’re already a master

of both. We’re super lucky to be living in this golden age of cosmology. With every

passing year, our tools get sharper, our questions get deeper, and the mysteries grow



even more fascinating. So don’t hold back — share your ideas, spread your curiosity,

and let your imagination wildly grow.

And another advice is: keep asking questions. Never stop wondering how things work.

Even when something seems too hard (like quantum fields or curved space), just keep

digging and try to imagine them in your mind. The universe is full of mysteries, and

it’s waiting for people like you to uncover them. And remember: you don’t have to be

the smartest in the class. You just have to be the most curious and the one who

spends the most time on the topic you are interested in.

The universe got huge in a blink. Who knows what you could become in the blink of a

few years?

Stay curious,

Future You
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