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ABSTRACT 

Mid-infrared spectroscopy is an emerging technique in various applications such as molecule identification and label-free 
chemical sensing. Integrated photonic platforms have a promising potential to perform miniaturized spectroscopic sensing 
with the advantage of compact footprint, low cost, and low power consumption. The emergence of silicon photonics has 
established monocrystalline silicon as a preferred material for large-scale integrated photonic devices. However, silicon 
lacks the proper material characteristics for all the functionalities that are required for photonic integrated circuits, such 
as electro-optic effect. To unleash the full capacities of silicon photonics, we built silicon photonic devices on lithium 
niobate substrate to simultaneously leverage the prominent electro-optic effect and circumvent the absorption originating 
from oxides. In particular, a reliable transfer printing method is presented for flexibly integrating the monocrystalline silicon 
waveguides with foreign substrates. In the fabricated silicon-on-lithium-niobate platform, we exploit the electro-optic 
performance via Mach-Zehnder interferometer for operation in the mid-infrared regime, providing a promising pathway 
toward an integrated spectroscopic sensing system based on silicon photonics. 
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