國立中正大學課程大綱
National Chung Cheng University Syllabus
	課號
Course Code
	2203022
	全英文授課
EMI
	□是      ■否

	課程類別
Course Type
	□人文關懷課程            □競賽專題課程         ■問題導向課程
□專題導向課程           □總整課程             □實作課程
□其他

	課程名稱（中文）
	量子物理（二）

	課程名稱（英文）
Course
	Quantum Physics (II)

	學年
Academic Year /Semester
	 115學年度第1學期
		學分
Credits



	4

	學系（所）
Department
	 物理系
	必選修
Compulsory/Elective
	  ■必修 Compulsory
□選修 Elective

	上課時間
Class Hours
	星期二8,9、星期四8,9
	上課地點
Classroom
	物理館107

	教師
Instructor 
	包健華
	教師 Email
Instructor’s Email
	phychp@ccu.edu.tw

	助教
Teaching Assistant
	 
	助教Email
TA’s Email
	

	先修科目或
先備能力
Prerequisites
	先修科目(2203021)量子物理（一）(及格)

	課程概述
Course Descriptions
	· Approximation methods for time-independent Hamiltonians 
. Time-independent perturbation theory: non-degenerate and degenerate perturbations and the Start effect
. The real Hydrogen spectrum: relativistic mass correction, spin-orbital coupling, the Zeeman effect and the hyperfine splitting
. Semi-classical approximation (WKB)
. Variational approximation
· Identical Particles and Quantum Statistical Mechanics
. Fermions and Bosons: N-particles system, exchange operator, symmetrization postulate, hydrogen molecule and helium atom
. Quantum statistical mechanics: the most probable configuration, three statistics and the black-body spectrum
. Degenerate Fermi gas: density of state, degeneracy pressure, white dwarf stars, Chandrasekhar limit and neutron star
. Electron in metals: periodic potential, Block waves, band structure, metal-insulator-semiconductor barrier
· Charge particles in a magnetic field
. Canonical quantization
. The classical particle interacting with EM field
. Electron moving in a constant magnetic field
. The degeneracy of Landau levels
. Integer Quantum Hall effect 
· Time Dependent Perturbation Theory and Adiabatic Approximation
. Time-dependent perturbation
· General formula 
· Harmonic time-varying of the potential
· Life--time, line widths, and resonances
· Phase space
. Radiation
· Semiclassical treatment of the EM field 
· Quantization of the EM field 
· Matrix element and selection rules
· 2p to1s transition
· Spin and intensity rules
. The adiabatic and Born-Oppenheimer approximation (optional)
· The Born-Oppenheimer approximation and the rotation/vibration of molecules
· The adiabatic theorem
· Berry's phase
· The Aharonov-Born effect
· Scattering and Identical particles
. Ιntroduction 
. Partial wave expansion and phase shifts.
. The Born approximation.
. Scattering of identical particles
. Inelastic scattering.

	學習目標
Learning Objectives
	Continuation of the course 2203021, course 2203022 will cover the applications of quantum physics.

	教科書及參考書
Textbooks And References
	1. Feynman lectures on Physics (Vol. 3) : You can find this reference at http://www.feynmanlectures.caltech.edu/III_toc.html, it is a very nice reference for learning the concept of physics for undergraduate courses. Volume 3 is focused on Quantum Physics.
2. Introduction to Quantum Mechanics by R. Liboff (QC174.12 L52, 2003)
3. Quantum Physics by S. Gasiorowcz (QC174.12 G37, 2003)
4. Introduction to Quantum Mechanics by D. Griffiths (QC174.12 G855, 2005)
5. Quantum Mechanics by L. Susskind (QC174.123 S964 2014). A very nice book for amateurs, who are interesting to know what the quantum world is. If you want to read something about quantum physics during this summer. It is a very nice book to start with. You can get this e-book in Kindle through Amazon.
6.  Principles of Quantum Mechanics by R. Shankar 
7.  Modern Quantum Mechanics by J.J. Sakurai, 2nd Ed. You can find this textbook on-line at https://archive.org/details/ModernQuantumMechanicsJ.J.Sakurai/page/n9
「請尊重智慧財產權，不得非法影印教師指定之教科書籍」



	教學要點概述

	教材編選
Teaching Materials
	□自製簡報(ppt)     □課程講義        □自編教科書
□教學程式        □自製教學影片     ■其他(教科書作者提供)

	教學方法
Teaching Method 
	■講述(板書)    □小組討論    □學生口頭報告    □問題導向學習
□個案研究     □其他

	評量工具
Evaluation 
	■期中考40%     ■期末考50%    ■Quizs 10%      □隨堂作業
□課後作業   □期中報告       □期末報告      □專題報告
□評量尺規   □其他 

	教學資源
Teaching Resources
	■課程網站(https://ecourse2.ccu.edu.tw)   ■教材電子檔供下載   □實習網站

	[bookmark: _Hlk145582890]與SDGs目標的關聯
Related to Objectives Of SDGs
	□SDG 1 終結貧窮                   □SDG 2 消除飢餓             
□SDG 3 健康與福祉                 ■SDG 4 優質教育   
□SDG 5 性別平權                   □SDG 6 淨水及衛生
■SDG 7 可負擔的潔淨能源           ■SDG 8 合適的工作及經濟成長 
■SDG 9 工業化、創新及基礎建設     □SDG 10 減少不平等
□SDG 11 永續城鄉                  □SDG 12 責任消費及生產
□SDG 13 氣候行動                  □SDG 14 保育海洋生態
□SDG 15 保育陸域生態              □SDG 16 和平、正義及健全制度
□SDG 17 多元夥伴關係              □無關聯

	教師
相關訊息
Instructor’s Information
	

	每週課程內容
Weekly Scheduled Contents

	Week 1 Time-independent perturbation theory (non-degenerate)

	Week 2 Time-independent perturbation theory (degenerate)

	Week 3 The start effect and the real H-atom (I): charge particle in a magnetic field, Pauli equation

	Week 4 The real H-atom (II): Dirac equation, fine structure and hyperfine structure of H-atom

	Week 5 Zeeman effect

	Week 6 Semi-classical approximation (WKB method)

	Week 7 Variational approximation: theory, the ground state of He, and H2+

	Week 8 Identical particles, permutation, exchange operations and symmetrization postulates

	Week 9 Exchange force, the structure of atoms and the degenerate fermions

	Week 10 The structure of matter: fermions in a box at zero temperature and Energy bands in lattices

	Week 11 Charge particles in a magnetic field (I)

	Week 12 Charge particles in a magnetic field (II)

	Week 13 Time dependent perturbation theory

	Week 14 Radiation and 2p to 1s transition in H-atom

	Week 15 The adiabatic and Born-Oppenheimer approximation

	Week 16 Scatterings 

	Week 17 The Born approximation

	Week 18 Final Exam

	核心能力
Core Competencies

		核心能力
Core Competency
	本課程與核心能力關聯強度
Degrees of related to core competencies

	
	1
	2
	3
	4
	5

	專業能力
Specific
Competency
	專業能力1：具備物理領域之基本知識
	
	
	
	
	

	
	專業能力2：具備執行物理及相關領域專題
            研究之能力
	
	
	
	
	

	
	專業能力3：具備閱讀物理相關論文之能力
	
	
	
	
	

	
	專業能力4：具備邏輯推理及解決相關問題
            之能力
	
	
	
	
	

	
	專業能力5：具備終身自我學習成長之能力
	
	
	
	
	








