KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

DEPARTMENT OF PHYSICS

Physics 430 – Thermal and Statistical Physics 
 Spring Semester 2014 (Term 132)

Course Schedule and Grading Policy

1) Course Description  (Undergraduate bulletin 2001-2003)
Statistical Physics, developing both thermodynamics and statistical mechanics simultaneously. Concepts of temperature, laws of thermodynamics, entropy, thermodynamics relations, free energy. Applications to phase equilibrium, multi-component systems, chemical reactions, and thermodynamic cycles. Application of statistical mechanics to physical systems; introduction to treatment of Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac statistics with applications. Computational aspects of free energy, entropy, magnetism for various classical and quantum distributions.
2)
Pre-requisite: PHYS 401 


3) Textbook: "Concepts in Thermal Physics”, by Blundell and Blundell, 2nd Edition, Oxford (2010).
4) Supplementary Books:
(A) Baierlein "Thermal Physics”.
(B) Schoeder “Introduction to Thermal Physics”
(C) Carter "Classical and Statistical Thermodynamics".

(D) D. Styer, Statistical Mechanics : http://www.oberlin.edu/physics/dstyer/StatMech
(E) Handouts: http://physics.clarku.edu/courses/150/
5) Instructor: Dr. Abdullah Al Sunaidi

  Bldg. 6 room 146
  Tel: 3752
  Office Hours: 
UTR:     09.00-11.00 (or by appointment)
  Email: asunaidi@kfupm.edu.sa
  Web page: http://faculty.kfupm.edu.sa/PHYS/asunaidi
6) Grading Policy






%age
                
Homework  


 15%

  



    

Project   


 10%

  


First Exam
 
 
 10%
Second Exam


 10%


Third exam


 20%





Final exam


 35%

  



  Total




100%





7)
Major and final examinations

First Exam  
Sunday, 16 Feb. 2014

 


Second Exam 
Sunday, 09 Mar. 2014

 

Third Exam 
Sunday, 13 Apr. 2014

 


Final Exam 

TBA
              


Physics 430 Lecture Schedule

Spring 2014 (Term 132)

	Week
	Date
	Topics
	Chapter/ Section

	1
	26 Jan. 

28
29
30
	Introduction to Thermal Physics (Chap. 1-2)
Probability
Thermal Equilibrium and Temperature
The Canonical Ensemble
	1&2
3
4.1
4.4

	2
	02 Feb.

04
05
05
	Applications of the Boltzmann Distribution
The Maxwell-Boltzmann Distribution
Pressure
Molecular Effusion
	4.7
5.1-5.3
6.1-6.2
7.1-7.2

	3
	09 Feb..

11
12
13 
	The First Law of Thermodynamics 

Heat Capacity
Isothermal and Adiabatic Process
The Second Law of Thermodynamics
	11.1-11.2

11.3
12
13.1

	4
	16 Feb..

18
19
20
	Heat Engines 
Exam 1 (10 points)
Definition of Entropy
The Statistical Basis for Entropy
	13.2

--
14.1-14.4
14.5-14.7

	5
	23 Feb. 

25 
26
27
	Entropy  and Probability 
Thermodynamic Potentials 
Gibbs Free Energy
Maxwell’s Relations
	14.8

16.1-16.3
16.4-16.5
16.6

	6
	02 Mar.

04
05
06
	Elastic Rods, Surface Tension 

Electric and Magnets Dipoles
The third Law
Equipartition Theorem 
	17.1-17.2

17.3-17.4
18
19.1-19.2

	7
	09 Mar .

11
12
13
	Brownian Motion 
Exam 2 (10)
The partition Function
Obtaining the Functions of State
	19.3-19.4

---
20.1
20.2-20.3

	8
	16 Mar.

18
19
20
	Combining partition Functions 

Statistical Mechanics of Ideal Gases
Distinguishablility
Functions of State of an Ideal Gases
	20.4

21.1-21.2
21.3
21.4-21.6

	9
	30 Mar
01 Apr
02
03
	The Chemical Potential 

The Grand Partition Function
The Gibbs Function per Particles

The Chemical Reactions
	22.1-22.2

22.3-22.4
22.5-22.6
22.7

	   10
	06 Apr
08 

09 

10
	The van der Waals Gas Equation 

The Law of Corresponding States
Phase Transitions, Latent Heat
The Clausius-Clapeyron Equation
	26.1

26.4
28.1-28.2
28.3

	11
	13  Apr
15 

16
17
	Stability and Metastability

 Exam 3 (20)
Relativistic Gases
Thermodynamics of Electromagnetic Radiation
	28.4-28.5

---
25
23.1-23.2

	12
	20  Apr
22
23
24
	Kirchhoff’s Law 

Blackbody Distribution
The A and B Einstein Coefficients
Einstein and Debye Models of Solids
	23.3-23.4

23.5-23.6
23.8
24.1-24.2

	13
	27  Apr
29
30
01 May
	Phonon Dispersions

Bose-Einstein and Fermi-Dirac Statistics 
Bose-Einstein and Fermi-Dirac Statistics 
Bose-Einstein and Fermi-Dirac Statistics 
	24.3
29
29
29

	14
	04 May 

06
07
08
	Bose-Einstein and Fermi-Dirac Statistics 
Quantum Gases
Quantum Gases 
Quantum Gases
	29
30

30

30

	15
	11 May
13
14
15
	Presentations
The Ising Model 
The Ising Model
The Ising Model
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