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University of Management and Technology

Course Outline
Course code: PH-770                Course title: Optical Properties of Solids
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	





Learning Objective:
This course provides an advanced understanding of the interaction of light with solid materials. Topics include dielectric response, optical constants, electronic transitions, excitons, phonons, polarons, optical absorption, reflection, dispersion, non-linear optical effects, and characterization techniques. Students will learn theoretical models and experimental approaches used to study the optical behavior of solids in modern research and applications.
Learning Methodology:
Lectures, problem-solving sessions, assignments, quizzes, and case studies from current research. Students will analyze optical spectra, dielectric properties, and band-structure related phenomena using theoretical and numerical tools. Demonstrations and research paper discussions will support learning of modern optical measurement 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. Mark Fox, *Optical Properties of Solids*, 2nd Edition, Oxford University Press, 2010.
Reference Books:
1. Yu, P. Y. & Cardona, M., *Fundamentals of Semiconductors: Physics and Materials Properties*, Springer.
2. Dressel & Grüner, *Electrodynamics of Solids*, Cambridge University Press.
3. Palik, E.D., *Handbook of Optical Constants of Solids*, Academic Press.

Calendar of Course contents to be covered during semester  
Course code: PH-770                Course title: Optical Properties of Solids
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to optical properties; classical and quantum description of light–matter interaction
	Ch. 1

	2
	Dielectric function, complex permittivity, optical constants (n & k)
	Ch. 2

	3
	Electronic band structure and optical transitions
	Ch. 3

	4
	Optical absorption: direct, indirect, excitonic effects
	Ch. 4

	5
	Reflectivity, transmittance, Kramers–Kronig relations
	Ch. 5

	6
	Phonons and infrared absorption in solids
	Ch. 6

	7
	Excitons, polarons, plasmons
	Ch. 7

	8
	Nonlinear optical properties; second- and third-order effects
	Ch. 8

	9
	Optical properties of metals and semiconductors
	Ch. 9

	10
	Photoluminescence, electroluminescence, Raman scattering
	Ch. 10

	11
	Optical characterization techniques (FTIR, UV–Vis, Ellipsometry)
	Ch. 11

	12
	Optical anisotropy, birefringence, dichroism
	Ch. 12

	13
	Defects and their optical signatures
	Ch. 13

	14
	Low-dimensional materials: quantum wells, quantum dots, 2D materials
	Ch. 14

	15
	Optical materials for photonics and optoelectronics
	Ch. 15

	16
	Modern applications: lasers, solar cells, optical sensors
	Ch. 16
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