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Summary of contents

Part 1 – Theoretical and mathematical foundations
Macroscopic and microscopic equations of Maxwell, constitutive relations, boundary conditions, 
Debye potentials, Green functions and Dyadic Green functions, numerical methods.

Part 2 - Optical properties of bulk materials
Fundaments of optical response theory, radiation-matter interaction, dielectric and plasmonic 
models of radiation-matter interaction.

Part 3 – Optical properties of nanostructures (linear theory)
Nonlocal response theory, polaritons and plasmons in the bulk and surface of nanostructures, optical
properties of metal-dielectric optical metamaterials, optical properties of photonic-crystals.

Part 4 – Optical nonlinear properties of nanostructures
Intrinsic nonlinearities in nanostructures (optics and plasmonics), surface-enhanced nonlinearities, 
nonlinear optics with metamaterials.

Part 5 – Quantum optical properties of nanostructures
Single photon sources and ressonators, current developments in quantum optics and photonics in 
mesoscale sytems and opto-mechanical systems.
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