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University of Management and Technology

Course Outline
Course code: PH-763                Course title: Advanced Solid State Physics
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
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Counseling Timing

(Room# )
	

	

Contact
	




Learning Objective:
This course provides an advanced treatment of solid-state physics, covering crystal structures, reciprocal lattices, phonons, electron theory of solids, band structure, semiconductors, dielectric and magnetic properties, superconductivity, and modern quantum materials. Students will develop a deep understanding of theoretical models, experimental techniques, and applications in modern condensed matter physics.
Learning Methodology:
The course will be conducted through lectures, problem‑solving sessions, assignments, quizzes, research‑based discussions, and demonstration of characterization techniques. Students will apply mathematical models to analyze physical properties of solids and explore case studies from recent research literature.
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. Charles Kittel, *Introduction to Solid State Physics*, 8th Edition, Wiley, 2005.
Reference Books:
1. Ashcroft, N.W. & Mermin, N.D., *Solid State Physics*, Brooks/Cole, 1976.
2. J.M. Ziman, *Principles of the Theory of Solids*, Cambridge University Press, 1972.
3. Simon, Steven H., *The Oxford Solid State Basics*, Oxford University Press, 2013.

Calendar of Course contents to be covered during semester  
Course code: PH-763                Course title: Advanced Solid State Physics
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Crystal structures, Bravais lattices and crystal symmetry
	Ch. 1

	2
	Reciprocal lattice, X‑ray diffraction, Bragg’s law
	Ch. 2

	3
	Phonons: lattice vibrations, dispersion relations
	Ch. 3

	4
	Thermal properties: heat capacity, Debye and Einstein models
	Ch. 4

	5
	Free electron theory, Fermi surface concepts
	Ch. 5

	6
	Band theory of solids; nearly‑free electron approximation
	Ch. 6

	7
	Tight binding model; effective mass theory
	Ch. 7

	8
	Semiconductors: intrinsic & extrinsic behavior
	Ch. 8

	9
	Dielectric properties & polarization mechanisms
	Ch. 9

	10
	Magnetic materials: paramagnetism, diamagnetism, ferromagnetism
	Ch. 10

	11
	Superconductivity: BCS theory, Meissner effect
	Ch. 11

	12
	Optical properties of solids & excitons
	Ch. 12

	13
	Transport phenomena: conductivity, Hall effect
	Ch. 13

	14
	Defects in crystals and their effects on material properties
	Ch. 14

	15
	Modern quantum materials: graphene, topological insulators
	Ch. 15

	16
	Solid‑state characterization techniques (XRD, SEM, TEM, AFM)
	Ch. 16
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