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Summary

This course proposes a selection of different facets of modern optics and photonics.

Content

» Summary of fundamental optics (ray optics, Maxwell's equations, wave optics and polarization optics)
» Material properties and optical constants
« Light scattering

* Optics of metals and plasmoncis

« Gratings, stratified media and photonic crystals

* Metamaterials and metasurfaces
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» Simple Matlab codes do study problems related to the previous topics
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Maxwell's equations, optics, photonics, polarization, material constants, dispersion, light scattering, Mie scattering,

plasmonics, gratings, photonic crystals, metamaterials, metasurfaces.

Learning Prerequisites

Recommended courses

General knowledge of fundamental optics, e.g. courses Ingénierie Optique

Learning Outcomes

By the end of the course, the student must be able to:
* Analyze an optics problem based on the laws of optics and electromagnetics

» Develop a model for this problem

« Synthesize the properties of different fundamental optical phenomena

« Elaborate a deep understanding of the underlying phenomena

» Model an optics problem using Matlab
» Explore an optical parameter range using Matlab

Transversal skills
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» Assess one's own level of skill acquisition, and plan their on-going learning goals.
» Set objectives and design an action plan to reach those objectives.
* Use both general and domain specific IT resources and tools

Teaching methods

Ex-cathedra and exercises on Matlab.

Expected student activities

Participate actively during the lecture and during the exercises in Python. The students are provided with Jupyter
notebooks for each exercise session and not required to code the exercises (although they can if they wish!). The
exercises provide opportunities to make numerical experiments on the topics explained during the lecture.

Assessment methods

Oral exam.

Supervision

Office hours Yes
Assistant.e.s Yes
Forum Yes
Resources

Virtual desktop infrastructure (VDI)
No
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Ressources en bibliothéque

« Find the references at the Library

Notes/Handbook
Provided on Moodle and during the lecture.

Moodle Link
* https://go.epfl.ch/MICRO-420
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