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Please describe the following in
Japanese or English.
LIRFELSRUHE
Teaching classes and research
MREXHMBB

Course titles
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The achievement of the
classes in which you are in
charge
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Research Details
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Research achievement
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Joint research
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Details of joint research
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Joint research achievement

During this period, I engaged in the collaborative research project titled “Development of Nanostructure-
\Enhanced Photosynthetic Pigment Complexes for Advanced Biophotonics Applications”, in association with
Professor Hideki Hashimoto and his research team at Kwansei Gakuin University. The primary aim of the
project was to explore and develop experimental strategies involving Stark effect spectroscopy to investigate
photosynthetic pigment complexes decorated with nanostructures. My visit comprised three main phases:
Phase I: Scientific Engagement and Knowledge Exchange

In the initial phase, I actively participated in scientific discussions with Professor Hideki Hashimoto,
junior faculty member Dr. Chiasa Uragami, and the students of the Hashimoto Laboratory. These interactions
were conducted both individually and in group settings. I attended two weekly group seminars of the
Hashimoto Laboratory, which served as valuable platforms for exchanging scientific insights, discussing
project goals, and building a foundation for effective collaboration.
Phase II: Teaching and Hands-on Training in Stark Spectroscopy

In the second phase, I focused on teaching the theoretical foundation and practical methodology of Stark
spectroscopy to a Master’s course student, Mr. Natsuki Sasagawa.

e [ began with detailed explanations of the theoretical principles behind the Stark effects and their|
application in molecular spectroscopy, ensuring conceptual clarity.

Following the theoretical instruction, I provided hands-on training in conducting the Stark experiment.
To facilitate this, I developed a comprehensive, step-by-step manual covering sample preparation,)
system setup, cryogenic cooling, equipment interfacing, and experiment execution.
Mr. Sasagawa was then guided to independently implement the entire protocol, gradually becoming
proficient in the technique over two weeks.
Phase III: Experimental Implementation and Technical Challenges
In the final phase, Mr. Sasagawa and I attempted to perform Stark absorption measurements on a carotenoid|
sample:
e  We assembled the Stark cell, prepared the carotenoid solution, pumped the cryostat, and successfully,|
cooled the setup to liquid nitrogen temperatures.
However, during the final experimental run, we encountered a major technical issue: the computer used
to interface the electronic components (running Windows XP) failed to power on.
With assistance from Dr. Chiasa Uragami, we diagnosed a failure in the computer's power supply. We
attempted to recover the system by transferring the hard disk to other lab computers, but compatibility|
issues with newer hardware prevented success.
Due to the outdated nature of the hardware, the only feasible solution is to re-implement the
experimental software on a new system. Unfortunately, this could not be accomplished within the
timeframe of my visit.
Conclusion and Future Steps

Despite the technical setbacks, the visit significantly contributed to scientific exchange, training, and|
laying the groundwork for future experimental implementation. The next step will involve recreating the|
Stark spectroscopy interface on modern computing hardware, which can be continued in collaboration with|
Professor Hashimoto’s team.
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