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Course code: PH-771                                       Course title: Magnetism and Magnetic Materials

	
Program
	MS/PhD Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Solid State Physics
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Learning Objective:
To develop a strong conceptual and mathematical understanding of magnetic behavior of materials including diamagnetism, paramagnetism, ferromagnetism, domains, hysteresis, spin dynamics, and applications.
Learning Methodology:
- Interactive lectures
- Conceptual discussions
- 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
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%



Recommended Text Books:
Introduction to Magnetism and Magnetic Materials – David Jiles

Reference Books:
Magnetism in Condensed Matter – Stephen Blundell


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

	1
	Introduction to magnetism; magnetic dipoles
	Ch1

	2
	Magnetization & magnetic field
	Ch2

	3
	Diamagnetism
	Ch3

	4
	Paramagnetism
	Ch3

	5
	Ferromagnetism
	Ch4

	6
	Antiferromagnetism & ferrimagnetism
	Ch4

	7
	Exchange interaction & Weiss theory
	Ch5

	8
	Magnetic domains
	Ch6

	9
	Hysteresis & magnetic anisotropy
	Ch6

	10
	Soft & hard magnetic materials
	Ch7

	11
	Magnetic resonance (NMR/EPR basics)
	Ch8

	12
	Spin waves & magnons
	Ch9

	13
	Magnetic semiconductors
	Ch10

	14
	Magnetic materials in devices
	Ch11

	15
	Advanced topics in magnetism
	All

	16
	Revision
	All



Course Outline	Page 1

