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&) /Course objectives

2026HS , 2025HS , 2024HS , 2023HS

< |Students will be able to understand the foundations of
materials photochemistry and think logically about
research content in related fields.

Students will be able to explain research findings related
to materials photochemistry in a logically manner,
organize issues, and propose constructive development
directions.

@
/Detailed
information

Students will master photophysical processes and photochemical processes that convert optical
energy into chemical energy and electrical energy as well as new chemistry concepts that are not
possible in thermal reactions, and they will gain the ability to describe research findings, for
example as set forth in academic papers, in a logical manner. Students should strive to
accomplish the following:

Being able to explain the fundamental concepts of light absorption, excitation state, light
energy transfers, and electron transfers

Understanding semiconductor band structure and photocatalytic reaction

Understanding the principles of photochemical reactions, photosynthesis, and photocatalysis
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/Overview of
course

The course will explain interactions between photons and molecules, the properties and chemical
reactivity of the excitation state, and photochemical initial processes in light energy
transfers and photoelectron transfers. Based on this fundamental knowledge, we will lecture on
the fundamental principles behind related phenomena and systems that apply photochemistry, for
example photosynthesis, photocatalysis, and solar panels.
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/Course plan

Class
Class
Class
Class
Class

Guidance, definition of light, and interactions between light and molecules
Excitation state
Selection rule for electronic transition
Excitation energy transfers
Photoinduced electron transfers

Class Reaction Kkinetics and quenching

Class Photochemical reactions

Class 8: Excitation state and photocatalytic reactions in semiconductors

Classes 9 to 15: Presentations and discussions

Students will explain assigned topics with PowerPoint presentations and

participate in debates.
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/Grading/evaluat
on method

50
50
Students will be evaluated in line with Shinshu University standards by totaling their scores on
assignments as follows:
Assigned reports on materials photochemistry: 50 points
Presentations on assigned themes: 50 points
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/Grading/evaluat

on criteria

Students understand fundamental concepts of materials photochemistry.

Students can describe research findings in the field of materials photochemistry in a logical
manner while quoting academic papers and other sources.

Students can make constructive observations concerning potential improvements in the above
research.

Q)
/Prep and | Students must prepare materials that allow them to describe related academic papers or their own

review work research findings in line with fundamental photochemistry theory.
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/Notes
Photochemistry facilitates a comprehensive understanding of the reactivity of the
photoexcitation state based on organic chemistry, quantum chemistry, thermodynamics, reaction
kinetics, and other disciplines. Students are requested to prepare for class by reviewing what
they"ve learned to date as necessary.
Class will proceed around presentations on assigned themes and discussions.
For presentations on assigned themes, students will be required to provide logical explanations
based on course content and related academic papers.

(©)) , 9:00-18:00

/Questions | Questions will be answered in class, in the office during office hours (9:00-17:00), and by
and requests e-mail.
for advice
e-mail: hisayan@shinshu-u.ac.jp, hattoriy@shinshu-u.ac.jp
(10)

/Course format

Class will proceed around lectures on fundamental concepts, presentations on assigned themes,
and discussions.
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