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Hey there, 12-year-old me.

You're probably in your first year of junior high school, and | bet you’re enjoying science
and math. You’ve always liked solving puzzles, watching chemical reactions change
color in the lab, and asking questions that don’t always have easy answers. Maybe you
don’t know exactly what you want to do in the future yet, and that’s totally okay.
Today, | want to tell you a little bit about where you’re headed, and why it’s something

really exciting.

Right now, I’'m studying something called physical chemistry at graduate school. In
simple terms, it’s a field that looks at how the tiniest pieces of matter—so small you
can’t even see them with a microscope—behave, change, and interact with each other.
To do this, | use experiments in a vacuum, a space where there’s almost no air. Imagine
building a perfectly silent room just to hear the softest whisper. That way, | can see how
tiny particles behave when nothing gets in the way. Let me introduce you to the things |
study. They’re called metal clusters, tiny groups made up of just a few atoms of metal. |
know “atom” might sound like a big word, so here’s what it means: atoms are the
smallest units of matter that still have the characteristics of an element. Everything you
see and touch is made up of atoms; your notebook, your pencil, the air you breathe.
Gold is made of tiny gold atoms. Iron is made of tiny iron atoms. They’re like the LEGO
blocks of the universe. The metal clusters | work with are made up of just a few to a few

dozen of these atoms. Their size is incredibly small. If a single hair were as big as the



Earth, the cluster would be the size of a marble. That’s the scale we’re dealing with. At

this level, even adding or removing a single atom can make a big difference.

And here’s what makes them so fascinating: even though they’re made of the same
kind of atoms, the number of atoms in the cluster completely changes how it behaves.
One of the most important things we look at is stability, in other words, how well a
cluster can survive being hit or “attacked” by other particles or light. It might sound
logical to think that a bigger cluster, with more atoms, would always be stronger. But
surprisingly, that’s not true. Sometimes, when a cluster has just the right number of
atoms, it becomes super strong and stable. Not too big, not too small—just right.
Scientists call these special numbers “magic numbers.” But why are these “magic”

clusters more stable? It all comes down to the way electrons behave inside them.

Electrons are tiny particles inside atoms that help hold atoms together. They live in
special places called “energy levels.” You can imagine these energy levels like different
houses in different locations. Some houses might be built on top of a hill, some on flat
land, and others down in a valley. When | shine light on the cluster, it gives energy to
the electrons, making them jump out of their houses. By watching how the electrons
move, | can learn about two important things: its shape and energy. The shape is like
the design of the house where the electron usually lives. The energy is like the location
or height of the houses. Here’s an easy way to think about it: electrons live in their
energy levels, like they live in houses. When | shine a laser on them, it’s like knocking on
their door and seeing how they answer. It’s a bit like finding out where their houses are
and what kind of house they live in. By studying this, | can tell which clusters are

stronger and why.



Now, | spend my time trying to understand what’s happening in a tiny, invisible world
that’s hard to see and even harder to explain. But when | look back, | realize this
journey began with the way you loved wondering how things worked and with your
curiosity about why something happened the way it did. You should hold onto that
curiosity, no matter what. But there’s something even more important | want to tell
you. If there's something you want to try, something you're truly excited about, even if

Ill

it's hard or uncertain, you should go for it. Don’t wait until you feel “ready.” Don’t let
fear talk you out of it. There will be moments when you doubt yourself, when you
wonder if you're smart enough or brave enough to pursue the path you really want. In
those moments, | want you to remember this: your enthusiasm, your curiosity, and
your willingness to explore. That’s your superpower. You don’t need to have all the
answers right now. You don’t even need to know exactly what the future looks like. But
if something excites you, if you find yourself thinking about it over and over again,
that’s a sign. Follow it. Whether it’s science, writing, music, building things, or anything
else, you owe it to yourself to try. Right now, I’'m doing what | love. I’'m discovering the
hidden rules of the universe, one tiny cluster at a time. It’s challenging, of course, but
it’s also joyful. And it all started with the spark you carried inside, the constant question
you always asked: “why?” So, stay curious. Stay playful. You’re not just heading toward

a future. You’re already building it, one question at a time, by asking and learning, step

by step.
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