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	課程概述
Course Descriptions
	ntroduction
1. Energy in Thermal Physics
  1.1 Thermal Equilibrium; 1.2 The Ideal Gas; 1.3 Equipartition of Energy; 1.4 Heat and Work; 1.5 Compression Work; 1.6 Heat Capacities; 1.7 Rates of Processes
2. The Second Law
2.1 Two-State Systems; 2.2 The Einstein Model of a Solid; 2.3 Interacting systems; 2.4 Large Systems; 2.5 The Ideal Gas; 2.6 Entropy
3. Interactions and Implications 
3.1 Temperature; 3.2 Entropy and Heat; 3.3 Paramagnetism; 3.4 Mechanical Equilibrium and Pressure; 3.5 Diffusive Equilibrium and Chemical Potential; 3.6 Summary and a Look Ahead
4. Engines and Refrigerators
4.1 Heat Engines; 4.2 Refrigerators; 4.3 Real Heat Engines; 4.4 Real Refrigerators
5. Free Energy and Chemical Thermodynamics
5.1 Free Energy as Available Work; 5.2 Free energy as a Force toward Equilibrium; 5.3 Phase Transformations of Pure Substances; 5.4 Phase Transformations of Mixtures; 5.5 Dilute Solutions; 5.6 Chemical Equilibrium
6. Boltzmann Statistics
6.1 Boltzmann Factor; 6.2 Average Values; 6.3 The Equipartition Theorem; 6.4 The Maxwell Speed Distribution; 6.5 Partition Functions and Free energy; 6.6 Partition Function for Composite Systems; 6.7 Ideal Gas Revisited
7. Quantum Statistics
  7.1 The Gibbs Factor; 7.2 Bosons and Fermions; 7.3 Degenerate Fermi Gases; 7.4 Blackbody Radiation; 7.5 Debye Theory of Solids; 7.6 Bose-Einstein Condensation
8. Systems of Interacting Particles 8.1 Weakly Interacting Gases; 8.2 The Ising Model of a Ferromagnet
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Introduction
1. Energy in Thermal Physics
  1.1 Thermal Equilibrium; 1.2 The Ideal Gas; 1.3 Equipartition of Energy; 1.4 Heat and Work; 1.5 Compression Work; 1.6 Heat Capacities; 1.7 Rates of Processes
1. Preliminaries
1.1 Introduction; 1.2 Heat; 1.3 Probability; 1.4 Temperature and Boltzmann factor
2. The first law
2.1 Energy; 2.2 Isothermal and adiabatic processes
3. The second law
3.1 Heat Engines; 3.2 Entropy; 3.3 Information theory
4. The third law
4.1 Thermodynamic potentials; 4.2 The third law
5. Statistical mechanics
5.1 Equipartition of energy; 5.2 The partition function; 5.3 Ideal gas; 5.4 The chemical potential; 5.5 Photons; 5.6 Phonons
6. Phase transition
7. Quantum Statistics
7.1 Bosons and Fermions; 7.2 Bose-Einstein distribution; 7.3 Fermi-Dirac distribution; 7.4 Quantum gases and Bose-Einstein Condensation

	學習目標
Learning Objectives
	This course takes students on a journey through a statistical perspective of the physical world, highlighting how thermodynamics, as a theory describing matter's behavior, can be derived from atomic laws using a statistical approach.

	教科書及參考書
Textbooks And References
	1. 1. S. J. Blundell and K. M. Blundell, Concepts in Thermal Physics, Oxford, 2010.
2. 2. Daniel V. Schroeder, An Introduction to Thermal Physics, Addison Wesley Longman, 2000. 
3. K. Huang, Introduction to Statistical Physics, Taylor & Francis, 2001.
「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60%   ■期末考30%     □隨堂測驗        □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 : 課堂討論與報告 10%

	教學資源
Teaching 
Resources
	□課程網站       ■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 I
nformation
	請修課同學注意『教學課程平台』發佈之消息

	每週課程內容
Weekly Scheduled Contents

	Week 1 Preliminaries

	Week 2 Preliminaries

	Week 3 The first law

	Week 4 The first law 

	Week 5 The second law

	Week 6 The second law

	Week 7 First Mid-term exam

	Week 8 The third law

	Week 9 Statistical mechanics

	Week 10 Statistical mechanics

	Week 11 Statistical mechanics

	Week 12 Second Mid-term exam

	Week 13 Phase transition

	Week 14 Phase transition

	Week 15 Quantum Statistics

	Week 16 Quantum Statistics

	Week 17 Quantum Statistics

	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
	
	
	
	
	






