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This is an introduction into advanced topics in propagation of electromagnetic waves in a medium
and interaction of electromagnetic waves with matter. Topics cover includes derivation of
optical constants such as susceptibility and dielectric constants, photonic crystals, plasmonics

and metamaterials.
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Fiik % > R Learning Outcomes

Knowledge:
1. Introduce physics of electromagnetic waves in medium.

2. Develop the analytical skill in deriving optical constants and other optical phenomena in

wave and matter interaction.
3. Understand the physical concepts in wave and matter interaction.
Skills:
4. Develop and apply Maxwell Equations in the propagation of electromagnetic waves in solids.
5. Design advance devices in control of electromagnetic wave propagation in solids.

Modelling of electromagnetic wave propagation in a media.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

I. The Propagation of Light (9 Credit hours)
1.1 Introduction to Electromagnetism

1.2 Maxwell’ s Equations

1.3 Materials Equations

1.4 Wave Equations

1.5 Basic Properties of Electromagnetic Wave
1.6 Optical Constants of Materials

II. Polarization, Interference and Diffraction of Light (12 Credit hours)
2.1 Polarized Light
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2.2 Jones Vector and Matrix

2.3 Fresnel Equations

2.4 Coherence and Interference of Light
2.5 Diffraction of Light

2.6 Propagation of Light in Crystals
2.7 Nonlinear Optics

III1. Photonic Crystals (12 Credit hours)
3.1 0One Dimensional Photonic crystals

3.2 Two Dimensional Photonic crystals

3.3 Three Dimensional Photonic Crystals
3.4 Fabrication of Photonic Crystals

3.5 Applications of Photonic Crystals

Iv. Plasmonics and Photonic Metamaterials (15 Credit hours)
4.1 Localized and Surface Plasmon Resonances.

4.2 Photonic Metamaterials

4. 3 Photonic Metasurfaces

4.4 Fabrication of Metamaterials and Metasurfaces

Applications of Plasmonic and Metamaterial devices.

Bt R B S %% R Textbook and Supplementary Readings

1. Introduction to Modern Optics, Grant R. Fowles.
2. Optical Metamaterials: Fundamentals and Applications, Cai Wenshan, Shalaev Vladimir.
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This Course has been approved by the following person or committee of authority




