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University of Management and Technology

Course Outline
Course code: PH710				        Course title:  Advanced Statistical Mechanics

	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	



Learning Objective:
This course provides an advanced understanding of the theoretical foundations of statistical mechanics, connecting microscopic physical laws to macroscopic thermodynamic behavior. Students will learn ensemble theory, fluctuations, interacting systems, phase transitions, and modern computational/statistical techniques used in condensed matter and high‑energy physics.
Learning Methodology:
Lectures, Problem‑solving sessions, Research paper Discussions, Computational Demonstrations, and term project.
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
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%



Recommended Text Books:
1. R.K. Pathria & Paul D. Beale, *Statistical Mechanics*, 3rd Ed.
2. Kerson Huang, *Statistical Mechanics*, 2nd Ed.

Reference Books:
1. L.D. Landau & E.M. Lifshitz, *Statistical Physics*.
2. Mehran Kardar, *Statistical Physics of Particles* & *Fields*.







Calendar of Course contents to be covered during semester
Course code: PH710			                     Course title: Advanced Statistical Mechanics
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Review of thermodynamics, probability theory, foundation of ensembles
	Pathria Ch.1–2

	2
	Microcanonical ensemble, density of states
	Pathria Ch.3

	3
	Canonical ensemble, partition function and thermodynamic relations
	Pathria Ch.4

	4
	Grand canonical ensemble, classical and quantum gases
	Pathria Ch.5

	5
	Maxwell–Boltzmann, Bose–Einstein & Fermi–Dirac statistics
	Huang Ch.7–9

	6
	Interacting systems: Virial expansion
	Pathria Ch.10

	7
	Ising model introduction
	Kardar Particles Ch.6

	8
	Fluctuations, correlations, susceptibility
	Pathria Ch.12

	9
	Phase transitions and critical phenomena
	Huang Ch.14

	10
	Renormalization group concepts
	Kardar Fields Ch.9

	11
	Brownian motion & Langevin dynamics
	Huang Ch.16

	12
	Fokker‑Planck equation applications
	Huang Ch.17

	13
	Transport theory: Boltzmann equation
	Pathria Ch.13

	14
	Non‑equilibrium statistical mechanics overview
	Kardar

	15
	Student project presentations and review
	—

	16
	Revision
	—
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