國立中正大學課程大綱
National Chung Cheng University Syllabus
	課號
Course Code
	2205220
	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）
	凝態物理

	課程名稱（英文）
Course
	Condensed Matter Physics

	學年
Academic Year /Semester
	[bookmark: _GoBack] 114學年度第1學期
		學分
Credits



	3

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

	上課時間
Class Hours
	星期一7,8,9
	上課地點
Classroom
	物理館106

	教師
Instructor 
	蔡炎熾
	教師 Email
Instructor’s Email
	yctsai@ccu.edu.tw

	助教
Teaching Assistant
	 
	助教Email
TA’s Email
	

	先修科目或
先備能力
Prerequisites
	

	課程概述
Course Descriptions
	以非平衡物理中. 波兹曼傳輸方程與格林函數理論為基礎探討電,熱.,自旋,傳輸現象.系統包含一般固體電動力學.自旋霍耳效應在重金屬及拓撲絕縁體,
聲子在熱傳輸之效應.

	學習目標
Learning Objectives
	主要讓學生了觧多體物理技術應用在固態系統中電子與聲子,自旋流.等傳輸的現象.

	教科書及參考書
Textbooks And References
	1. Fundamentals of Many-body Physics, Principles and Methods, (Wolfgang Nolting )
2. Physical Kinetics, Course of Theoretical Physics Volume 10. Landau and Lifshitz
3. Electrodynamics of solids, M. Dressel and G. Gruner.
4. 固體量子場論, 史俊杰 刘自信 刘玉芳, 科學出版社. (中文簡體) 
5. Non-equilibrium Many-Body Theory of Quantum Systems G. Stefanucci and R. Leeuwen
「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        □期末考         □隨堂測驗        □隨堂作業
□課後作業      □期中報告       ■期末報告或筆記70%     □專題報告
□評量尺規      ■其他:10%,  上課點名20%

	教學資源
Teaching Resources
	□課程網站       □教材電子檔供下載      □實習網站

	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 The basics of the Boltzmann equations (a) The Statistical description of dilute classical gases (b) Evolution of the distribution functions(c) The Boltzmann equations, The H theorem (d) Global and local equilibrium(e) The relaxation time approximation (f) Electrical Conductivity and Diffusion coefficients

	Week 2 The basics of the Boltzmann equations (a) The Statistical description of dilute classical gases (b) Evolution of the distribution functions(c) The Boltzmann equations, The H theorem (d) Global and local equilibrium(e) The relaxation time approximation (f) Electrical Conductivity and Diffusion coefficients

	Week 3 The basics of the Boltzmann equations (a) The Statistical description of dilute classical gases (b) Evolution of the distribution functions(c) The Boltzmann equations, The H theorem (d) Global and local equilibrium(e) The relaxation time approximation (f) Electrical Conductivity and Diffusion coefficients

	Week 4 The basics of the Boltzmann equations (a) The Statistical description of dilute classical gases (b) Evolution of the distribution functions(c) The Boltzmann equations, The H theorem (d) Global and local equilibrium(e) The relaxation time approximation (f) Electrical Conductivity and Diffusion coefficients

	Week 5 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 6 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 7 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 8 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 9 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 10 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 11 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 12 Fundamentals of Many-body Physics (partially in Chapter 1-5)(a): Second Quantization (b): Many-Body Model Systems (c):Green’s functions (d):Systems of interacting Particles (e): Perturbation theory (Zero Temperature)

	Week 13 The disordered system ( nonmagnetic and magnetic impurities)

	Week 14 The applications the Boltzmann equations to electron transport in the metals and phonons in the heat transports. 
(a) Interactions of phonons. The transport equation for phonons 
(b) The Thermal conduction of phonons transport 
(c) The effects of the scattering of phonons by impurities.  

	Week 15 The applications the Boltzmann equations to electron transport in the metals and phonons in the heat transports. 
(a) Interactions of phonons. The transport equation for phonons 
(b) The Thermal conduction of phonons transport 
(c) The effects of the scattering of phonons by impurities.

	Week 16 The application many-body technique to the spin Hall effect 
(a) The spin-orbit interaction, side jump and skew scatterings in the spin Hall effect, 
(b) The spin and charge currents in ferromagnetic systems and spin Hall effect for the nonmagnetic systems.  

	Week 17 The application many-body technique to the spin Hall effect 
(a) The spin-orbit interaction, side jump and skew scatterings in the spin Hall effect, 
(b) The spin and charge currents in ferromagnetic systems and spin Hall effect for the nonmagnetic systems.

	Week 18 The application many-body technique to the spin Hall effect 
(a) The spin-orbit interaction, side jump and skew scatterings in the spin Hall effect, 
(b) The spin and charge currents in ferromagnetic systems and spin Hall effect for the nonmagnetic systems.

	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
	
	
	
	
	








