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Hokkaido University Syllabus

| } |
mm Course Title

Introduction to Applied Physics

(T .
mm Subtitle

(T
mm Instructor (Institution)

HASEGAWA Yuji ( Faculty of Engineering )

|} |
mm Other Instructors (Institution)

ASANO Yasuhiro ( Faculty of Engineering )
UCHIDA Tsutomu ( Faculty of Engineering )
MURAKAMI Naoshi ( Faculty of Engineering )
HASEGAWA Yuji ( Faculty of Engineering )
SEKIKAWA Taro ( Faculty of Engineering )
MATSUDA Osamu ( Faculty of Engineering )

: : Course Type : : Open To Other Faculties / Schools | conditionally OK
(1] (1] um

mm Year 2022 == Semester Ist Semester | wm Course Number 015166

[ ] ] [ ] . [ ] o

mm Type of Class Lecture | ww Number of Credits | 2 mm Year of Eligible Students 2~

mm
mu Eligible

-m
Department / Class uu Other Information

am Numbering Code | ENG_ASE 2010

(L]
m = Major Category

(1] . .
Code m = Major Category Title
ENG_ASE Engineering_Applied Science and Engineering
(1] (1]
um Level Code um Level

General Education Courses (Foreign Language Seminar (advanced) and subjects offered in the upper years);
Specialized Subjects (Introductory and basics )

(1]
== Middle Category

Code : : Middle Category Title

am
== Small Category

Code : : Small Category Title

am
mm Language Type

Classes are in Japanese.

unm
mm Course list by the instructor with practical experiences

N/A
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W
mm Key Words

Material Science, Optics, Quantum physics, Acoustics, Laser, Foundation of quantum mechanics, Wave mechanics

- .
m = Course Objectives

Learn the outline of applied physics which is producing results in many fields such as quantum mechanics, nanotechnology, complex
system, optical science technology. The lectures are conducted by multiple faculty members belonging to Applied Physics and
Engineering Course and can touch the forefront of research.

- .
mum Course Goals

Understand "future adventure" and "latest innovation" that have been promoted by physics and applied physics, and learn about future
prospects.

- .
mm Course Schedule

1. Quantum mechanics, materials, and mathematical structure (Yasuhiro Asano, 4 lessons)

Quantum mechanics is the basis of modern science and technologies. Using the periodic table of elements, students will learn the
relationship between the chemical properties of elements and the quantum statistical properties of electrons. At the end of lectures,
students will get an overview of band theory, which is the foundation of modern engineering.

2. Strange world of quantum mechanics (Yuji HASEGAWA, 4 lessons)

Quantum theory forms the basis of the modern science and technology. In contrast, there are phenomena, which cannot be understood
easily by experiences in our ordinary life. In this lecture, by showing experimental facts supported by quantum theory, students will learn
fundamental concepts of quantum theory.

3. What is light?: From natural phenomena in our daily life to lasers (Taro SEKIKAWA, 4 lessons)

Since ancient times, phenomena related to light have been of great interest to mankind. It can be said that the understanding of light has
promoted the establishment of physics. In this course, we will consider not only phenomena related to light in our daily life but also
advanced lasers from the standpoint of modern physics.

4. Light, sound, and matter (Osamu MATSUDA, 4 lessons)

Waves are commonly seen phenomena in nature. Especially light and sound are the most familiar to us, and we exploit them in various
ways. In the lecture, we will see some common and individual features of light and sound. Then we will learn how we can characterize
the materials physical properties using the interaction among light, sound, and matter.

-
m = Homework

Please try to obtain knowledge of related fields by referring to all materials available, such as books related to lecture contents. If you are
particularly interested, we encourage you to actively visit the lecturer or his/her laboratory to deepen your understanding.

w
= m Grading System

Evaluate based on reports and attendance. When you prepare the report, please include any references that you referred to, and describe it
so that you can clearly understand the quoted part. It is important not to simply quote documents, but to describe your own thoughts and
considerations.

If the absence exceeds three times, or if the report's score is less than 60 points, it will be impossible to master. However, in case of
absence due to unavoidable circumstances, we will consider it if there is a notification in advance.

w
= m Practical experience and utilization for classes

i
== Condition of tasking the subject

Consult with the instructor
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- .
mm Textbooks

HBEFIIFAL F¥A, BHEIGU CTERZEA L £9, We do not use specific textbooks. We will distribute some materials as
necessary.

w
== Reading List

) .
mm Websites

an
== Website of Laboratory

https://www.eng.hokudai.ac.jp/edu/course/phys/english/index.html

: : Additional Information

W -
== Update

2022/02/07 16:59:19
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