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electronic materials and devices, thermoelectrics, solar cells, hard materials, solid state physics
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The first goal is to understand the "heart" of chemistry and physics of solid state functional materials and obtain the ability to design and
crate new materials. The second goal is to understand what is written in literature with theoretical description. The lecture and the
homeworks will be organized to achieve this goal.
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By the end of this course you will be able to

1. Explain how the devices explained in the lecture works.
2. Obtain basic knowledge of solid state materials.

3. Read advanced literature about the related topics.
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Topics other than the following list can also be lectured according to request.

. Introduction to solid state chemistry / physics and thermoelectricity

. Semiconductors focused on solar cells

. Transparent conductors (oxides, nanowires, graphene)

. Advanced ligand field theory and basics of photophysics - lasers, nonlinear optics, optical fibers
. Interfaces: work function and chemistry of semiconductor junction devices

. Phase memory materials (DVD-R/W, shape memory alloys)

. Ferroelectrics and shape memory alloy

. Thermography and strongly correlated electron systems

Related theoretical concepts will be introduced every time.
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Preparation: read the handout posted on the website (URL will be given at the first lecture).
Homework: solve the problem given in the lecture and write a brief final report.
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Grading is based on the quiz given at each lecture and the final report.
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Handout will be given prior to the lecture via website
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This course will be provided as part of the Hokkaido Summer Institute.

For more information (invited lecturers, course details, etc.), please visit the website below:
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G067

http://syllabus01.academic.hokudai.ac.jp/Syllabi/Public/Syllabus/SylIPrint.aspx?mode=print&langMode=1 2[3R=Y


http://syllabus01.academic.hokudai.ac.jp/Syllabi/CommonControls/Syllabus/Contents/This%20course%20will%20be%20provided%20as%20part%20of%20the%20Hokkaido%20Summer%20Institute
http://syllabus01.academic.hokudai.ac.jp/Syllabi/Public/Syllabus/For%20more%20information%20(invited%20lecturers,%20course%20details,%20etc.),%20please%20visit%20the%20website%20below:
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G067

EEERE VSR - HEAAY ZXTL/HOKKAIDO Univ. Entry System of Syllabi and Academic Records - 5 /\REIR| 2023/02/20 12:01

mn PIEEDT—L=—

https://www.eng.hokudai.ac.jp/labo/kotai/en/index .html

wn %

= w T HE

2022/03/01 13:58:23

http://syllabus01.academic.hokudai.ac.jp/Syllabi/Public/Syllabus/SylIPrint.aspx?mode=print&langMode=1 3/3R—=Y



EERE ¥ F5N\R - BEA DY XF L/ HOKKAIDO Univ. Entry System of Syllabi and Academic Records - ¥ /VXENR| 2023/02/20 12:01

Hokkaido University Syllabus

| } |
mm Course Title

Applied Materials Chemistry (Functional Solid State Materials Chemistry)
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SHIMADA Toshihiro ( Faculty of Engineering )
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electronic materials and devices, thermoelectrics, solar cells, hard materials, solid state physics
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m = Course Objectives

The first goal is to understand the "heart" of chemistry and physics of solid state functional materials and obtain the ability to design and
crate new materials. The second goal is to understand what is written in literature with theoretical description. The lecture and the
homeworks will be organized to achieve this goal.

-
mm Course Goals

By the end of this course you will be able to

1. Explain how the devices explained in the lecture works.
2. Obtain basic knowledge of solid state materials.

3. Read advanced literature about the related topics.

-
mm Course Schedule

Topics other than the following list can also be lectured according to request.

. Introduction to solid state chemistry / physics and thermoelectricity

. Semiconductors focused on solar cells

. Transparent conductors (oxides, nanowires, graphene)

. Advanced ligand field theory and basics of photophysics - lasers, nonlinear optics, optical fibers
. Interfaces: work function and chemistry of semiconductor junction devices

. Phase memory materials (DVD-R/W, shape memory alloys)

. Ferroelectrics and shape memory alloy

. Thermography and strongly correlated electron systems

Related theoretical concepts will be introduced every time.
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== Homework

Preparation: read the handout posted on the website (URL will be given at the first lecture).
Homework: solve the problem given in the lecture and write a brief final report.

[
== Grading System

Grading is based on the quiz given at each lecture and the final report.
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m = Practical experience and utilization for classes

E : Condition of tasking the subject
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mm Textbooks

Handout will be given prior to the lecture via website
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m = Reading List
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== Websites
This course will be provided as part of the Hokkaido Summer Institute.

For more information (invited lecturers, course details, etc.), please visit the website below:
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G067
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