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When | was a small child, | loved reading
science encyclopedias. The pages were full of
colorful pictures: clouds, airplanes, planets,
volcanoes, animals, the human body, and machines. Once | started reading, | often continued for
hours until | reached the last page. | did not understand everything, but that did not matter. Each

page gave me a new question.

What made me so absorbed in those books was my curiosity about how the world works. How
do clouds form? Why can airplanes fly? Why do magnets attract some metals but not others?
These questions may sound simple, but to me they were doors to a much larger world. | felt that

the ordinary things around me were not ordinary at all. They were full of hidden rules.

From around that time, science began to dominate my life. When | saw rain, | thought about
clouds. When I rode in a car, | wondered about engines. When | looked at the night sky, | tried to
imagine how far away the stars were. It seemed as if the direction of my life had already been

determined, not by one dramatic event, but by many small moments of curiosity.

The next important step came from a science magazine called Newton. When | was in
elementary school, | sometimes visited a hospital. In the waiting room, there were books and
magazines for patients to read while waiting. Among them were dozens of issues of Newton. At

first, | picked one up simply to pass the time. But soon | became completely absorbed in it.

Seeing me read the magazine so seriously, a nurse at the hospital started lending me the issues.
Thanks to her kindness, | began taking several of them home and reading them carefully. | do not
remember her name, but | remember her action very clearly. For me, it was a real “helping
hand.” She did not give me a lecture or tell me what career to choose. She simply noticed my

curiosity and helped it grow.



Compared with my childhood encyclopedias, Newton felt more grown-up. It explained black
holes, relativity, DNA, the brain, and the origin of the universe with beautiful illustrations. Some

pages were difficult, but | liked that difficulty.

The most interesting articles for me were about quantum theory. Quantum theory is the physics
of very small things, such as atoms, electrons, and particles of light. In everyday life, objects
usually behave in a familiar way. A ball is either here or there. A coin shows either heads or tails.

But in the quantum world, nature behaves in a much stranger way.

Before we measure a tiny object, quantum theory often describes it not as having one fixed
answer, but as having several possible answers at the same time. These possibilities are not just
due to our poor eyesight or imperfect machines. Experiments suggest that nature itself does not
always choose a definite result before measurement. One famous example is related to Bell’s
inequality. This is a mathematical limit that should hold if particles simply carried hidden answers
from the beginning, like sealed envelopes containing the results. However, experiments have
shown that quantum particles can go beyond this limit. When | first read about this, | felt that
guantum theory was not just another difficult topic in physics. It was a challenge to the way |

understood reality itself.

My current research interest is quantum estimation theory. The name may sound difficult, but
the basic idea is simple. Estimation means trying to learn something from limited information.
For example, imagine that you are in a dark room and can hear water drops falling somewhere.
From the sound, you may try to estimate where the water is or how large the room might be.
You cannot see everything directly, so you must use the information you receive as cleverly as

possible.

Quantum estimation theory asks a similar question in the quantum world. How accurately can
we learn about a very small object or a very weak signal, when the laws of quantum physics
themselves limit what we can know? This is not only a problem of imperfect machines. Quantum
physics has an unavoidable uncertainty: even in principle, some things cannot be known

perfectly at the same time.



Measurement also has a special difficulty. In everyday life, measuring something often feels
passive. If you measure the length of a pencil with a ruler, the pencil does not change very much.
But in quantum physics, measurement can disturb the object being measured. Trying to learn
about a quantum system can change its state. Therefore, measurement is not just watching the

story from outside. It becomes part of the story itself.

Quantum estimation theory studies how to extract as much useful information as possible under
these restrictions. We cannot remove all uncertainty, and we cannot avoid all disturbance caused
by measurement. However, we can ask what the best possible strategy is. | want to understand
how information is hidden in quantum systems, what limits precision, and how we can use

measurement in the most effective way.

Looking back, my path to physics began with simple questions in illustrated encyclopedias and
grew through the pages of Newton. To a 12-year-old student, | would say this: you do not need to
understand everything at once. | certainly did not. It is enough to find something that makes you
wonder. A cloud, an airplane, a star, a beam of light, or a page in a magazine can become the
beginning of a long journey. Science starts when you ask, “Why?” and then keep asking. My
journey began with books, was helped by a kind nurse and a magazine in a waiting room, and

now continues in the strange and beautiful world of quantum measurement.
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