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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



Last Week : Introduction
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Use the course link : https://go.epfl.ch/STIAO25

▪ Demos with Jupyter notebook and Python

https://go.epfl.ch/STIAO24


Last week:

1. Fermat’s principle

2. Propagating and evanescent waves

3. Dispersion relations

4. Reflection in a prism

Last Week: Ray & Wave Optics
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▪ Derivation of the Fresnel Coefficients for TE-polarization

▪ Field Visualization 

This Week : Electromagnetic Optics
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▪ Total Internal Reflection 

▪ The Brewster Angle

This Week : Electromagnetic Optics
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Understanding Reflection
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▪ Classical Theory 

• Macroscopic description : wave 
bouncing off surfaces 

• Microscopic description : electrons are 
treated as little oscillators which radiate

▪ Quantum Theory (microscopic)

• Photons are absorbed by electrons, 
and are re-emitted

• The probability amplitudes for all 
possible paths (reflection, 
transmission, scattering) interfere.

See Feynman Lectures, Vol I.
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