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Abstract 

One reason why light we use electromagnetic waves (radio, light. etc.) for communication is 
that photons do not directly interact with each other.  However this property presents obstacles for 
tasks such as light-by-light switching or optical computing.  Nonlinear optics, where intense light 
may change the properties of a material, in turn affecting the propagation of other light waves, 
provides a method where all-optical switching and related effects may be realized. We will 
describe some of the basic mechanisms for these effects, and how we go about characterizing 
materials and resolving the various contributions to irradiance-dependent refractive index 
(nonlinear refraction) and absorption (nonlinear absorption). Our understanding of nonlinear 
optical materials characterization has progressed sufficiently over the years to allow a reliable 
picture of the physical processes leading to the nonlinear optical properties of a material.  This is 
largely thanks to the development of reliable and complimentary methods for characterization of 
nonlinear optical properties. I will provide an overview of our techniques in nonlinear refraction 
and absorption characterization. Additionally, I will describe how nonlinear refraction and 
absorption can be strongly enhanced when two very different wavelengths interact in a material.  
In addition to the obvious applications of this effect, I will show how this can be applied to such 
diverse applications as infrared detection and tunable mid-IR sources. 
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