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Abstract:
Transparent conductive oxide (TCO) thin films are a form of semiconductor with both dielectric and metal 
properties. TCO-based materials have been extensively investigated as potential materials for application of 
photodetectors, sensors, solar cells, and transparent electrodes in linear optical area. In addition to their 
outstanding linear optical and electrical properties, TCOs have recently exhibited an interesting nonlinear optical 
response over a wide spectral region from ultraviolet to mid-infrared especially in the epsilon-near-zero (ENZ) 
region, that have been exploited in second-harmonic generation, third-harmonic generation, an ultrafast 
nonlinear Kerr response, and all-optical switching.
In this talk, the nonlinear optical response of the TCO film were investigated. We put forward a new idea of 
rippled TCO film to tailor the plasmonic mode and ENZ mode in order to get  fast all-optical switch with high 
performance, and Q-SW laser output was demonstrated. Metallic elements doping and geometry doping were 
employed to tune the nonlinear response of the TCO films, which changes the mobility and loss.  Optical 
modulators with low losses based on doping TCO thin film were designed and the performance of the modulator 
were simulated.
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