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Week 1

• Introduction

• Ray Optics

• Wave 
Optics

Week 2

• EM Optics

Week 3

• Material 
Response

• Optical 
Constants

Week 4

• Light 
Scattering

• Mie Theory

Week 5

• Localized 
Surface 
Plasmons

Week 6

• Propagating 
Surface 
Plasmons

Week 7

• Plasmonic

• Applications

Course Timeline
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Week 8

•Gratings

Week 9

•Stratified Media

•Transfer Matrix

Week 10

•Photonic 
Crystals

Week 11

•Metamaterials

Week 12

•Metasurfaces

Week 13

•Applications of 
Metamaterials

Week 14

•Lab Tour

•No Exercise 
Session
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Last Week: Stratified Media 

1. Derivation and Implementation of the Transfer Matrix

2. Two-Interface Layered Structure 

3. Dielectric Bragg Reflector 

4. Fabry-Perot Etalon-Mirror
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Anti-reflective Coating

Consider the following structure:
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Dielectric Bragg Reflector

Consider the following multi-layered structure
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Dielectric Bragg Reflector

Consider the following multi-layered structure
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This Week: Photonic Crystals

(For a unit cell)

A periodic dielectric structure.
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=> Diagonalize to 

get the dispersion 

bands.

(See Exercise 10.1)
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Solid-State Crystals

Extended-zone 

scheme

Reduced-zone 

scheme
Repeated-zone 

scheme

Ref: Solid State Physics - Ashcroft and Mermin (1976)
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