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[2] 8t& =T /M1 (Learning Objectives/Outcomes)

B U= 49 (Course Description)

This course covers the first part of quantum mechanics. Topics include the basic concepts of quantum mechanics including a
mathematical framework, schroedinger equation, and angular momentum. The significance of the symmetry
in a description of physics is emphasized.

B S5 =X (Learning Objectives)

It is aimed that the graduate students after this course are acquainted with the concepts of quantum
physics as scientific background. The students are expected to understand a theoretical framework of quantum physics
enough to be qualified for their research areas, where modern guantum physics is essential.

B s'5 A (Learning Outcomes)

After completed course, the student should master the formalism and methods of quantum mechanics in order to
— perform theoretical studies and calculations with applications on atomic and subatomic phenomena.

— valuate experimental results in terms of quantum mechanics

— account for its potential applications in emerging technologies

[3] &2 &3 HY(Course Methods)
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Bf Al (Teaching and Learning Methods)
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B =2 X =(Textbooks, Reading, and other Materials)

= M= M= JSPA; ST/ AWML STAL/EHS| X
Textbooks Modern Quantum J. J. Sakurgl and Jim 2017.09 Cambridge University
Physics Napolitano Press
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4] =9 LH(Course Schedule)

XEAl 2 AL =AM 2L W= M= Al
1 Nme S . s Reading lecture
ESET g = urvey on classical mechanics note Chapter 0
Readi -
~ Fundamental concepts | (Stern—-Gerlach Experiment, eading Sakurai
2 s . ) Chapter 1.1, 1.2
Kets, Bras, and Operators, Matrix Representations) and 13
Readi -
~ Fundamental concepts Il (Measurements, eading Sakurai
3 ESpz=4 ) ) ) Chapter 1.4 and
Observables, Uncertainty Relations, change of Basis) 15
Fundamental concepts Il (Position, Momentum, and Reading Sakurai
Iz Translation, Wave Functions in Position and Chapter 1.6 and
IO o
Momentum Space) 1.7
Quantum Dynamics | (Schroedinger equation Reading Sakural
5 s ) ) ) ' Chapter 2.1 and
Schroedinger vs Heisenberg picture) 55
) ) ) ) Reading Sakurai
D H ;
6 Aoe Quantum eramlcs Il (Slmple armonic Oscillator Chapter 2.3 and
Schroedinger's wave equation) 54
7 . Quantum Dynamics Il (Propagators, Path Integrals, Reading Sakurai
== Gauge Transformations) Chapter 2.5
8 . Quantum Dynamics IV (Potentials and Gauge Reading Sakurai
e Transformations) Chapter 2.6
Reading Sakurai
9 e Angular Momentum | (Rotations and S=1/2 Systems) Chapter 3.1 and
3.2
Readi -
~ Angular Momentum Il (O(3), Su(2), Euler Rotations, eading Sakurai
10 Hze ) Chapter 3.3 &
and Density Operators) 34
Readi -
~ Angular Momentum III ( Eigenvalues of Angular eading Sakurai
11 Hze N ) Chapter
omentum 35
) . Reading Sakurai
19 . Angy!ar Momentum IV (Orbital Angular Momentum; Chapter 3.6 and
Addition of Angular Momenta) 37
13 Nme Schwinger's Oscillator Model of Angular Reading Sakurai
== Momentum and Bell's Inequality Chapter 3.8, 3.9
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