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Future ultrafast photonic networks will perform transferring signals in the optical layer.
The target of the photonic networks is to provide services at data rates much higher than
electronic network can. Ultrafast photonic processing is expected to play a key role in future
peta-bit/s photonic networks. Because ultrafast photonic processing could advantageously
remove the speed limit that electronics imposes severe technology and economic con-
straints. Applications of optical code division multiplexing (OCDM) to multi-tera bit/s pho-
tonic network based on ultrafast photonic processing are reported. A high spectrum effi-
ciency OCDM/WDM transmission as a link technology, and a transparent virtual optical
code/wavelength path (VOCP/VWP) network as a node technology are experimentally
demonstrated.
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Nonlinear effects in an optical fiber
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Principle of photonic processing

Py = X(” :EEE Nonlinear polarization

w
Idler Pump Signal
Nonlinear material
+Optical fiber
*Semiconductor optical amplifier

Useful effects
*Four-wave mixing
*Kerr effects

Photonic processing
*Multiplexing
+Frequency conversion

*Phase-conjugation generation
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