KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

DEPARTMENT OF PHYSICS

Physics 430 – Thermal and Statistical Physics –
 Fall Session 2004 - 2005 (Term 041)

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: "Introduction to Thermal Physics”, by D. Schroeder, 1st Edition, Addison Wesley Longman (2000).
4) Supplementary Books:
(A) Baierlein "Thermal Physics”.
(B) Carter "Classical and Statistical Thermodynamics".

(C) D. Styer, Statistical Mechanics downloadable from http://www.oberlin.edu/physics/dstyer/SMBook.pdf
(D) Handouts: http://physics.clarku.edu/courses/150/

5) Instructor: Dr. Abdullah Al Sunaidi

  Bldg. 6 room 134

  Tel: 3752
  Office Hours: 
Sat. 11.00-12.00



Tue. 10.00-12.00



Wed. 10.00-12.00
  Email: asunaidi@kfupm.edu.sa
  Web page: faculty.kfupm.edu.sa/PHYS/asunaidi

6) Grading Policy






%age
                
Homework  


 20%

  



    

Project   


 10%

  


First major exam 
 
 20%


Second major exam

 20%





Final exam


 30%

  



  Total




100%






Major and final examinations

First major exam  
Sunday, 17 Oct. 2004

(Chapters 1-3) 


Second Exam 
Saturday, 11 Dec. 2004

(Chapters 5-6) 


Final Exam 

TBA
              

(Chapters 6-8+topics)

Physics 430 Lecture Schedule

Fall 2004 (Term 041)

	Week
	Date
	Topics
	Chapter
	Sections

	1
	11 Sept. 

13

14

15
	Introduction to Thermal Physics

Energy in Thermal Physics

The Ideal Gas

Equipartition of Energy 
	1

1
	8,9

	2
	18 Sept.

20

21

22

23
	Heat Capacity; Rates of Processes

Review

Two-state system; Einstein Solid

Interacting Systems
Large Systems
	1

1

2

2

2
	11,12

1,2

3

4

	3
	25 Sept.

27

29

30 Sept 

31 Sept
	The Ideal Gas
Interacting Ideal Gases

Entropy

Mixing; Irreversible Processes

Review
	2

2

2

2

3
	5

6

6

1

	4
	02 Oct.

04

05

06
	Temperature

Entropy and Heat

Paramagnetism: Numerical Solution

Paramagnetism: Analytical Solution
	3

3

3

3


	1

2

3

3

	5
	09 Oct 

11

12

13
	Mechanical Equilibrium and Pressure

Diffusive Equilibrium

Thermodynamic Identities

Review
	3

3

3
	4

5

-

	6
	16 Oct.

18

19

20
	Free energy as available work

Thermodynamic Identities

Free Energy as a Force Towards Equilibrium

Phase Transformations of Pure Substances
	5

5

5
	1
4

	7
	23 Oct.

25

26

27
	The Clausius-Clapeyron  Relation

The van der Waals Model

Phase Transformation of Mixtures

Phase Transformation of Mixtures
	5
5
5
	8

1
6,7

	8
	30 Oct.

01 Nov.

02

03
	Chemical Equilibrium 

Review

The Boltzmann’s Statistics

Average Values
	5
6   
	8,9

1-4

	9
	20 Nov

22

23

24
	The Equipartition Theorem
The Maxwell Speed Distribution

Partition Functions and Free Energy

Ideal Gas Revisited
	      6

6

6
	5,6,9

10,11

1-3

	   10
	27 Nov.

29 

01 Dec.

02
	Quantum Statistics

Bosons and Fermions

The Distributions Functions

Degenerate Fermi Gases
	7

7
	4

5,6

	11
	04 Dec

06 

07

08
	The Density of States

Review

Black Body Radiation

Debye Theory of Solids
	7

7

7
	1-3

4.5.7

1-5

	12
	11  Dec

13

14

15
	Review

Bose-Einstein Condensation

Weakly Interacting Gases

The Second virial conefficient
	7

8
	6

8

	13
	18  Dec

20

21

22
	The Ising Model of Ferromagnet

Mean-Field Approximation

Monte Carlo Simulation

Review
	8

8

8
	1-3

5,7

8

	14
	25 Dec 

27

28

29
	Special Topics

Special Topics

Special Topics

Special Topics

	
	

	15
	01 Jan

03
	Presentations 


Review
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