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Outline:

1. Brief Review of Quantum Physics

a) Mathematical Background: Linear Algebra d) Quantum Statistics
b) Classical Mechanics ¢) The harmonic oscillator
¢) Postulates of Quantum Mechanics d) The two-level atom

2. Quantum Theory of light

a) Brief review of electromagnetic theory. Cavity Modes

b) Quantization of EM fields. Photons

¢) States of EM radiation. Coherent and thermal states

d) Photon statistics Photon bunching and antibunching. Squeezed states

3. Interaction of Light with Matter.
a) Spontaneous and stimulated transitions

b) Theory of photon detection. Photoelectron statistics
¢) Quantum theory of laser

4. Coherent Interaction of Light with Two-Level Atoms

a) General theory ¢) Photon echo
b) Super-radiance d) Self-induced transparency

5. Parametric Interactions in Nonlinear Optics

a) Three-wave mixing
b) Four-wave mixing effects. Phase conjugation
¢) Generation of entangled-photon states

d) Elementary quantum information processing: entanglement swapping and quantum

teleportation
e) Elements of quantum optical computing

TEXTBOOK: Class Notes and

Optical Coherence & Quantum Optics, Mandel and Wolf (recommended)
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