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Abstract:
Nonlinear optics describes the fascinating dynamics arising from nonlinear 
light-matter interactions. It enables the synthesis of light across the 
electromagnetic spectrum, from microwaves to X-rays, and is essential for 
advanced light sources in the study of ultrafast phenomena, quantum optics 
and emerging photonic technologies. 

This course will provide an overview of prominent nonlinear optical effects 
such as sum and difference frequency generation, harmonic and continuum 
generation and provide insight into key concepts such as conservation laws 
and phase matching.  We will then make the connection to a quantum 
mechanical description of nonlinear phenomena and extend the discussion to 
non-perturbative high-harmonic generation.

Topics include:

➢ Propagation of light through optical media 
and origin of optical nonlinearity

➢ Overview of nonlinear optical effects and 
examples of application

➢ Second and third order nonlinear processes
➢ Conservation laws and phase matching
➢ Quantum nonlinear optics 
➢ High-harmonic generation
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