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Course code: PH778                                                                        Course title: Defects in Solids

	
Program
	MS/PhD Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Solid State Physics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To develop an advanced understanding of point defects, dislocations, grain boundaries, diffusion, and defect-driven phenomena in semiconductors, metals, and ceramics.

Learning Methodology:
- Interactive lectures
- Microscopy case studies
- Problem solving
- 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 Solid State Defects – R. Catlow

Reference Books:
Theory of Dislocations – Hirth & Lothe


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

	1
	Introduction to defects; perfect vs real crystals
	Ch1

	2
	Point defects: vacancies & interstitials
	Ch2

	3
	Frenkel & Schottky defects
	Ch2

	4
	Impurities & doping mechanisms
	Ch3

	5
	Color centers (F-centers etc.)
	Ch4

	6
	Dislocations: edge & screw
	Ch5

	7
	Stress fields of dislocations
	Ch5

	8
	Dislocation motion & slip systems
	Ch6

	9
	Grain boundaries & stacking faults
	Ch7

	10
	Twin boundaries & interfaces
	Ch7

	11
	Diffusion mechanisms in solids
	Ch8

	12
	Ionic & electronic conductivity
	Ch9

	13
	Defects in semiconductors
	Ch10

	14
	Radiation damage & defect annealing
	Ch11

	15
	Applications: electronics, ceramics, metallurgy
	All

	16
	Revision
	All
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