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- Fellow’s name (F#EfiK4): Patrycia Roszkowska (ID No. PE24757)

- Name and title of the lecture assistant (E&BIE DR -K4)
HEER HEA Il KK

- Participating school (##:%): Saitama Prefectural Kasukabe Senior High School

-Date (EMEBH): 2/09/25 (Date/Month/Year:H/B /4E)

- Lecture title (%&%ER):

What is Non-thermal Plasma and Chemistry...and a little bit about being a scientist

- Lecture format (E&mX):
#XOnsite - [JOnline (Please choose one.) A E = A2 742) ((EBLMERIZELY,))
®Lecture time (G&ZMERE) 45 min (%), Q&Atime (EEMERRE) _ 15 min (4)
#Lecture style (ex.: used projector, conducted experiments)
(GEEAE B ToPozv2—FRICKEE. RR-REOAELL))
Lecture slides accompanied with online quiz, group discussion and videos to support more

difficult concepts.

- Lecture summary (3EZx#1Z): Please summarize your lecture within 200-500 words.

This lecture introduces the fundamentals of plasma, explaining its characteristics, practical
applications, and relevance in science and technology. The complexity of the subject was
adjusted to a high school audience.

Plasma is defined as a state of matter composed of free electrons, ions, and neutral atoms. When
electrons are accelerated within the plasma, they collide with atoms, generating more electrons
and leading to a cascading ionization process. There are two types of plasma: thermal and
nonthermal plasma. Thermal plasmas, like those found on the sun, have electrons and nuclei in
thermal equilibrium with extremely high temperatures. In contrast, nonthermal plasmas, such as
those in lightbulbs, feature extremely energetic electrons while the surrounding gas remains
relatively cool. This distinction is not only fundamental to plasma physics but also determines how
plasma can be safely handled and applied.

One of the primary motivations for studying non thermal plasma lies in its diverse applications,



particularly in agriculture and food safety. Plasma-activated liquids are used for decontamination
and can generate useful substances such as ozone, hydrogen peroxide, and nitrates. These
substances support reduced food waste and nonthermal methods for pasteurizing or sterilizing
food. As a result, the use of plasma in agricultural practices leads to increased crop yields,
improved germination, reduced bacterial contamination at harvest, and the breakdown of
pesticides and mycotoxins. The flexibility and low energy requirements of atmospheric cold
plasma technology position it as a promising tool that could replace or augment several stages in
food production.

The catalytic role of plasma in chemistry is another central theme. Plasma can serve as a “super
catalyst” that accelerates chemical reactions efficiently and cost-effectively compared to
traditional catalysts made from metals or hazardous chemicals. Because plasma catalysts are
formed from gases, (if used with precise experiment planning) they do not generate hazardous
waste and are easy to produce and manage, facilitating more sustainable chemical processes.
However, the progress of non-thermal plasma applications is limited by understanding of the topic,
which is where my research focus is. Therefore, final parts of the ‘science concepts’ in the lecture
stresses the importance of scientific diagnostics in plasma, which help to understand the
complexity of plasma allowing for more controlled plasma use. In this lecture the Optical Emission
Spectroscopy was used as an example of diagnostic tool. This method measure the wavelengths
of light emitted by atoms and molecules in plasma as they transition between energy states,
enabling researchers to identify molecular compositions and better understand the underlying
processes. Interpreting such data is critical for advancing plasma science.

Finally, the lecture addresses the human dimension of scientific work, underscoring the value of
diversity in research environments and encouraging traits such as curiosity, patience, and open-
mindedness. Aspiring scientists are urged to seize learning opportunities, embrace making
mistakes as part of the growth process, and enjoy the pursuit of discovery. Diversity and inclusive
practices are presented as essential to fostering creativity and innovation within scientific
communities.

In summary, this lecture positions plasma as a vital scientific phenomenon with broad
technological applications, especially for sustainable agriculture, food safety, and cleaner
chemical processes, while emphasizing the personal and societal value of diversity and lifelong
learning in scientific research.

& Other noteworthy information (ZMDthiFET REEHE):

- Impressions and comments from the lecture assistant (EZMBIEDAMNS, KTOTSLIZHT S
ER-BEEAHYEL D, BEELLVLET, ):

Patrcja has been very helpful in communicating and working with me to prepare for her lecture,
so there were no problems with organizing. My students, although at different levels of English
proficiency, seemed to enjoy and understand the content, as we had many more questions than
| expected. Some students even asked their questions in English, which shows that they



understood the lecture and were interested in the content.

We learned that plasma has great potential, and we hope that plasma technology will
contribute to society and make a big difference in the near future.

The students enjoyed the online quiz very much, and since we also had some time for
discussion and questions, we were able to relax and stay focused.

Thank you very much!






