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Intensity Profile

Light propagates by total internal reflections at the core-
cladding interface

A light ray traveling in fiber must interfere constructively
with itself to propagate successfully

Each allowed ray is a mode
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S » Multimode fiber: multiple rays follow different paths

reflected path

direct path
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» Single mode fiber: only direct path propagates in fiber
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Fiber Fundamentals

Attenuation
Dispersion

Nonlinearity

Distortion

Transmitted Data Waveform Waveform After 1000 Km
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Summary

Evolution of Fiber-Optic Networks

Optical wavelength

conversion. Optical

regeneration. Optical

packet switching.
Late 00s

>
Early to late 2000

Reconfipurable
WDM add/drop
mmltiplexers.
Optical

CTOSSCONNECts
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Summary
On the Definition of Optical Networks

The term “Optical Networks™ is used in different ways

In some scenario, a network is said to be “optical” provided that fiber is used
“somewhere” along the network links

Some authors uses the following convention:
Optical networks (= first generation optical networks)
Fiber 1s used for transmassion, the rest 15 electronic
All-Optical networks (= second generation optical networks)
Fiber 1s used for both transmission and some form of routing functions

More ambiguity in the terminology arises in those solutions where a mix
of optical and electrical routing is performed

Mostly, even when talking about all-optical networking, the typical
functions implemented in optics are circuit-switching functions

Usually, if packet-switching is performed (like in some advanced research
testbeds), the used term is “all-optical packet switching”
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Comments

Optical networks offers extremely high transfer rates.
Still need for a lot of research.

Often complicated and expensive hardware.

Header processing 1s one of the greater bottlenecks.
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