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Hokkaido University Syllabus

| } |
mm Course Title

Applied Quantum Mechanics

(T .
mm Subtitle

(T
mm Instructor (Institution)

KOGA Takaaki ( Faculty of Information Science and Technology )

|} |
mm Other Instructors (Institution)

KOGA Takaaki ( Faculty of Information Science and Technology )

|} |
um m= Open To Other Faculties / OK
mm Course Type Schools
-m -m 2nd Semester (Fall -m
== Year 2019 == Semester Term) == Course Number 015873
mm 1 Number of -m
mum Type of Class Lecture 5 = umbero 2 mm Year of Eligible Students 3~
redits
== Eligible Department / T
== Bligible Departmen m = Other Information
Class
: : Numbering Code ENG_ITEL 3340
(1] . "W . .
m = Major Category Code m = Major Category Title
ENG_ITEL Engineering_Information Technology and Electronics
(1] DE
mm Level Code mm Level
3 General Education Courses offered in upper years; Specialized Subjects (advanced)

: : Middle Category Code : : Middle Category Title

3

: : Small Category Code : : Small Category Title

4

un
mm Language Type

Classes are in Japanese.

unm
mm Course list by the instructor with practical experiences

=E
mm Key Words

Early term quantum theory, symmetry of wave function, time evolution of wave function, orbital angular momentum, spin angular
momentum, total angular momentum, quantum electronic device
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W
mm Course Objectives

To develop basic concepts learned from quantum mechanics,and learn how to apply it to various physical systems. Through them, a
foundation for understanding advanced quantum theory of solids and electronic devices (strongly correlated multi electron system,
mesoscopic physics etc.) will also be built.

- .
mum Course Goals

1. To understand the statistical mechanical properties of Fermi particle (electron) and Bose particle (photon, phonon) so that the
distribution function that each particle follows can be derived.

2. To learn the quantization condition (Bohr, Wilson-Sommerfeld) in the quantum theory of the previous term so that the quantization
energy of the one-dimensional quantum system can be obtained. To describe arbitrary movement of particles in one dimensional system

on phase space.

3. To learn the time-dependent Schroedinger equation and explain how the arbitrary one-dimensional wave function evolves over time.
As a concrete example, we discuss time development of superposition state of eigenfunctions in infinite potential box type quantum well.

4. To learn the correct evaluation method of Heisenberg's indeterminate product Ax - Ap so that we can consider the time evolution when
the wave function is Gaussian function.

5. TO learn the properties of the orbital angular momentum operator and the spin angular momentum operator, taking hydrogen atoms as
examples. We learn that eigenfunctions of hydrogen atom Hamiltonian including spin orbital interaction can be obtained by applying full

angle momentum operator j + to the eigenstate of hydrogen atom Hamiltonian which does not include spin orbital interaction, Eigen
functions can be derived.

w
mm Course Schedule

1. Fermi particles and Bose particles (3 times)

2. Bohr model and previous term quantum theory (3 times)

3. Superposition state of wave function and its time evolution (3 times)
4. Uncertainty principle and Gaussian function (twices)

5. Angular momentum and spin (4 times)

- .
m = Homework

Before and after the lecture, you need to fully prepare / review the textbooks / handouts and submit each report without fail.

W -
m = Grading System

Every time the report is evaluated, the total score is calculated by the final exam and the report.90 points or more is A+, 80 points or
more is A, 70 points or more are B, 60 points or more is C.

Practical experience and utilization for classes

Condition of tasking the subject

-
mm Textbooks

(1) //NHiHE—FE, ISBN:9784785321321
(

1) //NEIE-—BHE ISBN:9784785321338
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== Reading List

1) //NHAE—EE, ISBN:9784785321321

BENF (
BA% (11) //MNERE—EE ISBN:9784785321338

L]
mm Websites

: : Website of Laboratory

: : Additional Information

Subjects in this lecture are based on the following MIT open courseware

https://ocw.mit.edu/courses/physics/8-04-quantum-physics-i-spring-2013/

w
== Update
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