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1. Review of basic EM theory and concept of linear system pertinent to photonics

2. Ray optics : with emphasize on Fermat principle and application of ray transfer matrix

3. Beam optics : with emphasize on characteristics of Hermit Gaussian beams

4. Wave optics : basic priciples of scalar EM wave characteristics, propagation, and optical
wave phenomena including interference

5. Fourier optics: establish solid conceptual understanding of wave propagation and imaging
in conjunction with the mathematical tool of Fourier analysis and linear system. Optical
diffraction.

6. EM waves: Full vector treatment of EM waves, optical properties of dielectrics and metals,
dispersions and linear optics.

7. Polarization and crystal optics: polarization phenomena, characterization and application.
Analysis on optical anisotropy and application.

8. Resonator optics : fundamental concept of resonator. Analysis on optical cavities:
Fabry-Perot cavity, curved mirror cavity.

9. Statistical optics: basic concept of optical coherence and applications.

10. Photon optics: basic concept of quantum nature of EM waves.

11. Interaction of atom and light: basic of quantum aspect on electronic structures of materials,
spontaneous and stimulated emissions, optical scattering.




