《物理引论》 课程教学大纲
一、课程基本信息

1、课程代码：PH114
2、课程名称：物理引论(1)
3、学时/学分：每周5节正课(3+2)+3节讨论课(时间临时安排)，包括小学期4周。
4、先修课程(Prerequisite)： 
基本微积分，泰勒级数，线性代数基础，基础数学软件如MatLab或基本数学编程。
5、面向对象： 

对物理学真正有兴趣，能够付出时间、精力，而且不沉溺于应试(过分纠结于成绩)、做习题的学生。
6、教材、教学参考书：

讲义(复印)，课堂上会指定参考书的章节
Course Description:

Physics is the study of matter, which concerns various structures of matter and their related behavior and properties. For diverse size, structure and the related properties of the matter, the way of description and understanding in physics are quite different. The content that physics covered and various methods used in physics laid the fundamental ground for all other branches of natural science and engineering. 

In addition, the physics is the science by number. Through the practice for solving some problems, students are supposed to develop some intuitional understanding of various mathematical bodies and methods used in the description of different kinds of natural phenomena. Students would realize it in the progression of the course.  

This course is designed for the students who have good background in both physics and English and particularly have strong interest in physics.

The style of the pedagogy is the cyclic trilogy: Learn to identify and describe the phenomena; learn to formulate the observation (abstract the observation and model building); learn to subtract the causality from the empirical formulation.

The main subjects will be covered in this course are Mechanics of particle and particles, Mechanics of continuous media (including wave theory), Quantum mechanics, Electromagnetism, and Thermal physics. There is no distinct boundary set for classical physics and modern physics. The details about the progression of the course can be found in the syllabus of this course.

Students having gone through this course would arrive at the level parallel to the general physics course for the physics major. There will not be big problems for them to apply for the physics minor or transit to physics department.

Risk Estimation and Time Consumption

It is crucial to make a risk-estimation before you make a decision to choose this course. 

The teacher who is in charge of this course has a very bad reputation as a demanding person. The experience with him and so much of his requirements make the course an odyssey. In addition, the design of this course is very different from that of the other physics course. If you idle in the course and do not find that course is not what you want as soon as possible, you will be trapped in a very awkward situation: you hate the teacher and his course but you cannot transit to others, you have to struggle yourself to survive in a whole year ordeal. In brief words: Once you get launched, no way return!

课程大致安排
Spring Semester

	Week
	Topics

	1
	Introduction of the course (Warming up) 

	
	Space, time and mass; Measurements

	2
	Scalars, vectors, and …

	
	Reasoning and Analysis in the Quest for Hidden Physics Laws

	
	Optional: Scale analysis and Fermi Quiz

	3
	Kinematical description of motion

	
	Relative motion and the principle of relativity: Galilean version

	4
	Einstein's version of the principle of relativity: space and time

	
	Optional: geometric representation of the principle of relativity

	
	Description of force and equation of motion

	5
	Applications of Newton’s law 

	
	Work and energy, Angular momentum

	6
	Mechanics of system of particles

	
	Collision

	7
	Relativistic dynamics

	
	Quiz

	
	From Kepler's law to gravitational interaction

	8
	Electric interaction 

	
	Magnetic interaction

	9
	Electric and magnetic field

	
	Optional: A brief glimpse of general relativity

	
	Kinematic description of rigid bodies

	10
	Dynamics of rigid bodies

	
	The combination of translation and rotation, statics

	
	Optional: Strong interaction and weak interaction

	11
	Rotation in space, conservation of angular momentum

	
	Mechanical behavior of solid

	12
	Mechanical properties of fluid

	
	Fluids in motion

	13
	Damped oscillations and resonance

	
	Quiz

	
	Coupled oscillation and oscillation modes

	14
	Wave motion

	
	Doppler effect

	15
	Dynamical properties of waves

	
	Principle of the superposition, uncertainty relation

	16
	Interference

	
	Optional: Coherence

	
	Diffraction

	S1
	Structural order and diffraction

	
	Optional: Diffraction and Information

	S2
	Thermal Radiation

	
	Quantization of Light

	S3
	Wave Nature of Matter

	
	Wave-Particle Duality

	S4
	The uncertainty principle

	
	Exam


Fall Semester

	Week
	Topics

	1
	States of microscopic systems and their descriptions

	2
	Measurement and operator

	
	Angular momentum

	3
	Stationary Schrödinger Equations

	
	The evolution of a state and its description

	4
	Quantum systems of particles

	
	Molecules and Solids

	5
	Molecules and their spectrum

	
	Band-gap engineering

	
	Quiz

	6
	Gauss’ Law for Electromagnetic Fields

	
	Circulation of Electromagnetic Fields

	7
	Potential of Electromagnetic Fields

	
	Faraday’s law of induction

	8
	Generalized Ampere's law, and its applications 

	
	Electromagnetic Oscillation and Waves

	9
	Radiation

	
	Polarization and Magnetization

	10
	Electric Conduction of Matters

	
	Magnetic properties of materials

	
	Quiz

	11
	Thermal equilibrium and its description

	
	Microscopic view of thermal equilibrium states

	12
	Boltzmann distribution, B-E distribution and F-D distribution

	
	Statistical calculation and application

	13
	Transport phenomena

	
	Quantum effects in macroscopic systems

	14
	The first law of thermodynamics

	
	The Carnot cycle, the second law of thermodynamics

	15
	Entropy, driving force for disorder 

	
	Phase and phase transition 

	16
	Competition between interaction and entropy

	
	Symmetry and order - Landau’s theory

	
	Exam
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