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Activity Report -Science Dialogue Program-
(LI R-F(70YT EERER)

- Fellow’s name (G&&fiEKk4): _Paul Menczel (ID No. P23328 )

- Name and title of the lecture assistant (E&EBIE DR -K4)
No lecture assistant

- Participating school (##:4): _ Tokyo Metropolitan High School of Science and Technology

- Date (EMEBR):_ 27/07/2025 (Date/Month/Year: B/A/4E)

- Lecture title (£%:EH):

How small can we make a refrigerator?

- Lecture format (E&mX):
€ X Onsite - [JOnline (Please choose one.)(RE * A#2T4>) ((EBLAFERIIZELY,))
®Llecture time (EZEfE) _ 60  min (5), Q8&Atime (BELERM) 30  min (9)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAZE (B ToPzys—FRICKDEE. RBR-ZEOHELLY))
Powerpoint presentation including two short videos

- Lecture summary (EZ#1E): Please summarize your lecture within 200-500 words.

In this presentation, | offered the students a window into my life as a scientist and into the world
of quantum physics. | started with a personal introduction, sharing my background, hobbies, and
the academic path that brought me from my undergraduate studies in Germany to my current
position as a JSPS fellow at RIKEN.

Next, | tried to give an honest look at what it's like to be a researcher. | described my daily work
as a theoretical physicist, which involves math and programming rather than lab experiments. |
also discussed both the advantages, such as having much freedom, and the challenges, such as

job instability, that come with this career.

After this, | moved to the main part of the presentation, where | tried to serve as a guide to the
strange world of quantum physics. | introduced ideas like particle-wave duality, quantum tunneling,
and superposition in a simple, accessible way, connecting them to real-world technologies like
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MRI and quantum computers. This part of the presentation included two short videos (5-7 minutes
each) about the double-slit effect and about quantum computers.

Finally, | tied everything together by giving a brief look into my own specialized field of quantum
thermodynamics. My research explores whether we can use quantum effects to build better
thermodynamic machines on the microscopic scale. My goal is to understand the fundamental
rules that govern these machines, to see if they can overcome the limitations of our everyday,
large-scale technology. | concluded by expressing my gratitude for the opportunity to do this work
in Japan, a world leader in this exciting field.

@ Other noteworthy information (ZMOHhiFEFT REEHIE):

My presentation contained Japanese subtitles throughout, to help those students who might be
struggling with understanding the English language.

- Impressions and comments from the lecture assistant (EZMBIEDAMNS. ATOTSLIZHTS
ER-BEEAHYEL D, BELWLVLET, ):






