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Course code: PH406                                                          Course title: Statistical Mechanics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Thermodynamics / Mathematical Methods

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce the fundamental principles of statistical mechanics including microstates, macrostates, entropy, canonical and grand canonical ensembles, quantum statistics, phase transitions, and applications to real physical systems.

Learning Methodology:
- Interactive lectures
- Mathematical derivations
- Problem-solving sessions
- Quizzes & assignments

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in Percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%









Recommended Text Books:
Fundamentals of Statistical and Thermal Physics – Reif

Reference Books:
Statistical Physics – Landau & Lifshitz
Statistical Mechanics – Kerson Huang


Calendar of Course contents to be covered during semester                                                                                
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to statistical mechanics; phase space
	Reif Ch 1

	2
	Microstates, macrostates, ensembles
	Reif Ch 2

	3
	Entropy & classical probability
	Reif Ch 3

	4
	Microcanonical ensemble
	Reif Ch 4

	5
	Canonical ensemble; partition function
	Reif Ch 5

	6
	Applications: ideal gas, paramagnet
	Reif Ch 6

	7
	Grand canonical ensemble
	Reif Ch 7

	8
	Quantum statistics: Bose-Einstein
	Reif Ch 8

	9
	Quantum statistics: Fermi-Dirac
	Reif Ch 8

	10
	Degenerate Fermi gas
	Reif Ch 9

	11
	Blackbody radiation & photon gas
	Reif Ch 10

	12
	Phase transitions & critical phenomena
	Reif Ch 12

	13
	Fluctuations
	Reif Ch 11

	14
	Transport theory basics
	Supplement

	15
	Applications in modern physics
	Supplement

	16
	Revision
	All
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