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Course code: PH315                                                   Course title: Condensed Matter Physics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	None

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce the fundamental principles of condensed matter physics including crystal structure, lattice vibrations, electron theory, band structure, semiconductors, magnetic materials, and superconductivity.

Learning Methodology:
- Interactive lectures
- Conceptual and mathematical problem solving
- Diagrams and crystal-structure visualization
- 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:
Introduction to Solid State Physics – Charles Kittel

Reference Books:
Solid State Physics – Ashcroft & Mermin
Condensed Matter Physics – M. P. Marder


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

	1
	Crystal structure: unit cells, Bravais lattices
	Kittel Ch 1

	2
	Miller indices, reciprocal lattice
	Kittel Ch 2

	3
	X-ray diffraction & Bragg’s law
	Kittel Ch 2

	4
	Lattice vibrations & phonons
	Kittel Ch 4

	5
	Thermal properties of solids
	Kittel Ch 5

	6
	Free electron theory
	Kittel Ch 6

	7
	Nearly-free electron model
	Kittel Ch 7

	8
	Band theory of solids
	Kittel Ch 7

	9
	Semiconductors: intrinsic & extrinsic
	Kittel Ch 8

	10
	Charge transport in semiconductors
	Kittel Ch 8

	11
	Dielectric properties of solids
	Kittel Ch 13

	12
	Magnetic properties: paramagnetism
	Kittel Ch 14

	13
	Ferromagnetism & antiferromagnetism
	Kittel Ch 14

	14
	Superconductivity: basics & BCS theory
	Kittel Ch 15

	15
	Applications of condensed matter physics
	All

	16
	Revision
	All
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