量子力学II课程教学大纲
Course Outline
	课程基本信息（Course Information）

	课程代码
（Course Code）
	PH241
	*学时

（Credit Hours）
	64
	*学分

（Credits）
	4.0

	*课程名称

（Course Title）
	（中文）量子力学II

	
	（英文）Quantum Mechanics II

	*课程性质
（Course Type）
	专业必修课

	授课对象
（Target Audience）
	

	*授课语言
(Language of Instruction)
	中英双语

	*开课院系
（School）
	致远学院

	先修课程
（Prerequisite）
	原子物理，量子力学I

	授课教师
（Instructor）
	
	课程网址
(Course Webpage)
	

	*课程简介（Description）
	量子力学是物理、化学以及相关专业的一门核心课程，是用以描述微观世界物理过程的基础理论。在量子力学I的基础上，本课程主要讲述用多种近似方法处理量子力学的基本问题，这些近似方法包括微扰论，变分法，WKB近似，绝热近似，波恩近似等。涉及到的物理问题包括原子光谱的精细结构，分子态，量子隧穿效应，量子散射等。

	*课程简介（Description）
	Quantum mechanics describes the laws that govern the microscopic world such as atoms, nuclei, and elementary particles, and is the most fundamental course for physics and chemistry majors. On the basis of quantum mechanics I, it will focus on a series of approximation methods, for example, the perturbation theory, variation method, WKB approximation, adiabatic approximation, Born approximation, to solve some basic problems including the fine structure of hydrogen spectra, tunneling ionization, molecular wave function, and scattering.

	课程教学大纲（course syllabus）

	*学习目标(Learning Outcomes)
	1．熟练掌握各种近似方法的应用和适用范围，学会用这些近似方法处理各种量子力学的典型问题。
2. 熟悉各种近似方法在物理学历史上的典型应用范例，了解基本的理论方法处理科学前沿研究中观察到的现象。 
3. 争取在学了本课程以后，能在后续课程和科学研究方面使用量子力学来解决实际问题。

	*教学内容、进度安排及要求
(Class Schedule

&Requirements)
	教学内容
学时
教学方式
作业及要求
基本要求
考查方式
Review of some topics in part I
2
Class teaching
Assignment once a week
Basics of Schroedinger equation; Angular momentum; Spin; Two identical particles; The Pauli Principle
Homework + examinations
Time-independent perturbation theory
12
Class 

eaching

Assignment once a week
Nondegenerate perturbation theory; Degenerate perturbation theory; The Fine Structure of Hydrogen; The Zeeman Effect; Hyperfine Splitting
Homework + examinations
The variational principle
4
Class teaching

Assignment once a week
Theory; Applications
Homework + examinations
The WKB approximation
10
Class teaching

Assignment once a week
The “classical” region; Tunneling; The connection formulas; alpha-decay of nuclei
Homework + examinations
Time-dependent perturbation theory
12
Class teaching

Assignment once a week
Two-level systems; Emission and absorption of radiation; Spontaneous emission (3 weeks)
Homework + examinations
The adiabatic approximation
10
Class teaching

Assignment once a week
The adiabatic theorem; The Aharonov-Bohm Effect; Berry’s phase
Homework + examinations
Scattering
10
Class teaching

Assignment once a week
Partial wave analysis; Phase shifts; The Born approximation 
Homework + examinations
……



	*考核方式
(Grading)
	There will be a mid-term exam and a final exam. Both exams will be two-hour written exam. The mid-term exam will contribute 35% and the final will contribute 40% to your final grade. Homework will contribute 25% to your final grade. 

	*教材或参考资料
(Textbooks & Other Materials)
	David J. Griffiths, Introduction to Quantum Mechanics. Prentice-Hall, 2005

	其它
（More）
	

	备注
（Notes）
	


备注说明：
1．带*内容为必填项。
2．课程简介字数为300-500字；课程大纲以表述清楚教学安排为宜，字数不限。
