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University of Management and Technology

Course Outline
Course code: PH777                                   Course title: Crystallography and X-ray Diffraction
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	




Learning Objective:
This course introduces the principles of crystallography and X-ray diffraction. Topics include crystal systems, Bravais lattices, Miller indices, reciprocal lattice, diffraction conditions, X-ray generation, powder and single-crystal diffraction, structure determination, and applications in materials science and solid-state physics. Students will develop skills to analyze crystal structures and interpret diffraction data
Learning Methodology:
Lectures, problem-solving sessions, XRD data analysis, assignments, quizzes, and research paper discussions. Students will work with real crystallographic data, simulate diffraction patterns, and interpret structural information using modern characterization techniques.
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. Cullity, B. D. & Stock, S., *Elements of X-ray Diffraction*, 3rd Edition, Pearson.
Reference Books:
1. Hammond, C., *The Basics of Crystallography and Diffraction*, Oxford University Press.
2. Warren, B. E., *X-ray Diffraction*, Dover Publications.
3. Giacovazzo, C., *Fundamentals of Crystallography*, Oxford University Press.

Calendar of Course contents to be covered during semester  
Course code: PH-777                Course title: Crystallography and X-ray Diffraction
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to crystallography; crystal systems & symmetry
	Ch. 1

	2
	Bravais lattices and unit cells
	Ch. 2

	3
	Miller indices and crystal directions/planes
	Ch. 3

	4
	Interplanar spacing and geometric relations
	Ch. 4

	5
	Reciprocal lattice and Ewald sphere
	Ch. 5

	6
	Diffraction conditions and Bragg law
	Ch. 6

	7
	X-ray generation and interaction with matter
	Ch. 7

	8
	Powder XRD: geometry, instrumentation, intensity profiles
	Ch. 8

	9
	Single-crystal diffraction: methods and applications
	Ch. 9

	10
	Structure factor calculations and atomic scattering
	Ch. 10

	11
	Determination of crystal structures
	Ch. 11

	12
	Crystallographic defects and their XRD signatures
	Ch. 12

	13
	Advanced diffraction techniques (Synchrotron, Neutron)
	Ch. 13

	14
	Rietveld refinement and quantitative phase analysis
	Ch. 14

	15
	Applications in materials science and nanotechnology
	Ch. 15

	16
	Recent advancements in crystallographic methods
	Ch. 16
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