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(Course Type)

0l2 (Theoretical course)

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

B U= 49 (Course Description)

This course covers the advanced topics of gquantum mechanics. Topics include the basic concepts of gquantum mechanics including
symmetry in quantum mechanics, time-independent, time—dependent perturbation methods, scattering theory, quantum theory of
radiation in a non-relativistic limit, and Dirac equation.

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.

fi

& A (Learning Outcomes)

After completed course, the student should master the formalism and methods of quantum mechanics in order to
(1) perform theoretical studies and calculations with applications on atomic and subatomic phenomena.
(2) evaluate experimental results in terms of guantum mechanics

(3) apply approximation methods to calculations of various physics problems

[3] &2 &3 HY(Course Methods)

B 22 X8 YtAl(Teaching and Learning Methods)
29 TF Gal I} 29
omatol 29 ppt2t whﬂe boa£d§ OI%iJ YN RE Fo 29,
2oL E= pdf Y= MS

B =2 X &(Textbooks, Reading, and other Materials)
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Textbooks Modern Quantum J. J. Sakurgl and Jim 2017.09 Cambridge University

Physics Napolitano Press
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4] =9 LH(Course Schedule)

XEA 2 AL =A=H L U= M= Al =J)f &9
1 . s ity in Quant Mochani Reading Sakurai
ESRT = ymmetry in Quantum Mechanics Chapter 4.1, 4.2
) . s v in Q i Mechanics (Conti 9 Reading Sakurai
ESRT = ymmetry in Quantum Mechanics (Continue Chapter 4.3. 4.4
Reading Sakurai
3 ESpre=1 Time-Independent Perturbation Theory Chapter 5.1 and
5.2
Reading Sakurai
4 Epg= Variational Methods Chapter 5.3 and
5.4
Reading Sakurai
5 ESpre=1 Time—dependent Perturbation Theory Chapter 5.5 and
5.6
6 X2 Interacti ith Radiation Field Reading Sakural
ESRT = nteraction wi adiation Fie Chapter 5.7, 5.8
7 . dentical Particl Reading Sakurai
ESRT = entical Particles Chapter 6
Scattering Theory Reading Sakurai
8 Iz (Lippmann-Schwinger Equation and Born Chapter 7.1 and
Approximation) 7.2
Reading Sakurai
9 Sme Scattering Theory Chapter 7.3, 7.4
== ( Optical Theorem and Eikonal Approximation) and
7.5
Reading Sakurai
10 Hze Scattering Theory (Methods of Partial Waves) Chapter 7.6 and
7.7
11 g Relativistic guantum mechanics Lecture note
12 Hze Berry phase Lecture note
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