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Abstract 
Intensive researches are currently conducted on the miniaturization of devices and on the combination of photonics and electronics to decrease the power consumption and to create novel functionalities. In this context, the use of functional oxides is a promising approach to bring other properties including multiferroicity, piezoelectricity and nonlinear optical properties. Among these materials, Yttria-Stabilized Zirconia (YSZ) is well known as a buffer layer for oxide-based thin films heterostructures but has not been studied yet for integrated optics. 

Our work mainly focuses on the integration of YSZ functional oxide on sapphire substrates. Due to the refractive index contrast between sapphire (1.75) and YSZ (2.12) at a wavelength of 1300 nm, optical YSZ waveguides can be designed with good mode confinement. The study and optimization of growth parameters using Pulsed-Laser Deposition (PLD) technique will be first presented. Passive photonic structures such as grating couplers, waveguides and resonators have been then designed, fabricated and characterized. Finally, first experimental results about propagation losses as low as 2 dB/cm and giant third-order nonlinear susceptibilities of YSZ-based photonics structures will be presented and discussed. Furthermore, the first integration of YSZ on silicon photonics platform will also be reported. 
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