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Abstract 
 
Nonlinear optics is the branch of optics that describes the behaviour of light in nonlinear media, that 
is, media in which the dielectric polarization P responds nonlinearly to the electric field E of the light. 
This nonlinearity is typically only observed at very high light intensities such as those provided by 
large pulsed lasers. Importantly this nonlinearity is almost instantaneous with a response time of 
several tens of femtoseconds, which suggests that it can be harnessed for ultrafast information 
processing. For this nonlinearity to be useful we need a material with a massive nonlinear response so 
that the nonlinear effects can be generated at low power levels. This tutorial will review recent 
progress in this exciting field and will discuss the prospects for different nonlinear material systems. 
We have demonstrated that we can harness the ultrafast nonlinearity of certain materials for 
information processing and we have demonstrated a monolithic integrated photonic chip with terabit 
per-second bandwidth. Our approach takes advantage of different ultrafast nonlinear processes, such 
as four-wave-mixing and stimulated Raman scattering processes and also exploits dispersion 
engineering and slow-light effects. I will present our recent record-breaking results demonstrating 
information processing at terabit per second speeds and will discuss prospects for implementation in 
next generation high bandwidth information systems. 
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