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Introduction
Brief history, Evolution of Lightwave
Systems
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Optical Fibers
Geometrical-Optics Description
Wave propagation ( Maxwell's Equations,
Fiber modes)
Fiber losses
Dispersion
Propagation Equation (Chirped Gaussian
Pulse )
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Optical amplifiers
Semiconductor Optical Amplifiers (SOA)
(structure, suppression of cavity resonance,
application of SOAs as basic gain blocks)
Optical amplifier parameters (SOA as
exemple)
Erbium-Doped Fiber Amplifiers (EDFA)
(description, pumping and gain spectrum,
two-level model)
Raman Fiber Amplifier (description,
pumping and gain spectrum for standard
signal mode (SMF), dispersion-shifted
(DSF) and dispersion-compensating (DCF)
fiber, solving equation describe variations
of the pump and signal powers along the
amplifier length)
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Basic concepts of optical
communications
Analog signal, digital signal
bandwidth of signal
pulse code modulation
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channel multiplexing

Non Return-to-Zero (NRZ), Return-to-
Zero (RZ), amplitude Shift Keying (ASK),
Phase Shift Keying (PSK), Frequency Shift
Keying (FSK)

Advanced Modulation Formats:
Quadrature phase-shift keying (QPSK) «
(DQPSK) QPSK-differential «...
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Modulation of light
Direct Modulation of Semiconductor
Lasers (description, Small-Signal
Modulation Response)
External modulation : electro-optic effects,
Longitudinal Amplitude Modulator,
Transverse Amplitude Modulator, Phase
Modulator)
Exercises
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