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Activity Report -Science Dialogue Program-
(HATVR-FA4F7OT EHRESE)

- Fellow’'s name (zffiK4): Bhawna (ID No.
P24340 )

- Name and title of the lecture assistant (GE&E@BEDE-K4&)
Koki Matsushima (Master student, M2)

- Participating school (%44 ): Nara Prefectural Seisho High School

- Date (EERR)07/10/2025 (Date/Month/Year:
H/B/%E)

- Lecture title (GE&%REH):
Perovskites: The Puzzle Pieces of Tomorrow’ s Technology

- Lecture format (E&M):
€ X Onsite - [JOnline (Please choose one.) (@ - A2Z542) (EBLMERIZELY,))
@ Lecture time (G&ZRAT) 50 min (%), Q&A time (&R EHERI) 10 min (%)
@®Lecture style (ex.: used projector, conducted experiments)
(BEAE B TOPzoa—ERICKSEE. ER-EEOHELL))
| used a projector for my presentation, showing illustrations and videos, and explained

everything using simple analogies from everyday life.

- Lecture summary (& =): Please summarize your lecture within 200-500 words.

| began the lecture by sharing my background — where | am from, how | became interested in
science and research, and the journey | took to achieve that goal. | talked about coming to Japan,
joining my research group at Kyoto University, and the great opportunity provided by JSPS that
helped me pursue my scientific dreams.

After this brief introduction, | introduced the students to my research focus on a fascinating
material called perovskite, a rapidly growing field in modern technology. Perovskites are being
used in many exciting applications such as solar cells, LEDs (light-emitting diodes), X-ray
detectors, lasers, and imaging devices. Scientists around the world are amazed by how versatile
and powerful these materials can be.
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To make the topic more relatable, | explained the concept of conductivity and introduced
semiconductors through everyday examples, highlighting why semiconductors are important. |
then focused on solar cells - how they work, what absorber materials are, and how perovskites
can help create cheaper, lighter, and flexible solar panels, even those that could fit on windows,
cars, or clothes.

| also shared the story behind perovskites: how a scientist named Gustav Rose discovered a new
mineral, calcium titanate (CaTiOs), in the mountains of Russia, and named it perovskite in honor
of the Russian mineralogist Lev Perovski. Later, scientists found that by replacing calcium and
titanium with other elements, they could create many different kinds of perovskites with unique
properties, so much that almost every element in the periodic table can form a perovskite!

To help the students visualize, | explained the concept of crystals using LEGO blocks as an
example of building units, and introduced the crystal structure of halide perovskites. | showed
interactive videos and images, and explained how perovskites are made in the laboratory as
single crystals, nanoparticles, and thin films, and how they look under electron microscopes.

| demonstrated the concept of light absorption by comparing it to how sunscreen absorbs UV light
and converts it into a safer form of energy, like heat. This analogy helped introduce the idea of
electrons moving between energy levels, just like climbing stairs from one floor to another requires
energy. Similarly, electrons need energy to jump to higher levels, which explains absorption and
emission of visible light in perovskites used for solar cells and LEDs.

Toward the end, | talked about what the future holds for these amazing materials and encouraged
the students to explore science themselves, emphasizing the global opportunities awaiting young
minds. | also shared photos showing that research life is not only about experiments, it includes
enjoyable moments like playing sports, having group dinners, and building teamwork, creativity,
and vision.

| concluded the lecture with a message:
“Science is not just a career — it's an adventure of curiosity, creativity, and impact. Anyone who
loves to ask ‘Why?’ can be a scientist!”

@ Other noteworthy information (ZMfthiFEST REEIE):
It is a wonderful program that gives students a fresh perspective on the developments in the
modern scientific world and motivates them to take an interest in science. | tried to make the
content as simple and easy to understand as possible; however, due to time constraints, | could
not spend much time explaining some of the technical terms. In addition, a few students may have
faced language barriers. It would also have been helpful to have some prior information about
their curriculum, so that | could have tailored my talk more closely to their level and background.
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- Impressions and comments from the lecture assistant (EZ#EBEDAMD. KTOTSLIZHT S
BER-BESEAHYELEL. BELLELET, ): RITEELTSEOTOY S LIZSML., SREHE
KREFH O THEDEZEVN TN A LT B TR o=, — AT, ESLTHLEMNGETHS
FOITER GBI ONTEERTLEIFHI BRI, FEEEILANGRYREZS LB o1, S E
A PD DNEICPYRYZL TV EFRT. EOKIGHRBENEUL ., FERAITEDLSLGERTER
DEINTVEIODHEN TR THEN 2O, SOKSIBIENEI oLz, BITED AT
BHEBLTULSD, WA (FCERE-FET PD)ICE-TLYERLGHES LGS IS EREFD AL
DL TEDLECDTOT S LDBADET DTIFENMERLT,
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