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Abstract  

By using optical platforms instead of metallic interconnects, photonic devices can achieve both high 
speed and low power consumption suitable for next generation information processing. Although the 
state-of-the-art silicon (Si) photonic chips are outstanding optical platforms for light propagation, it 
requires external active optical components such as light sources and photodetectors. A potential 
solution comes in the form of atomically thin two-dimensional (2D) materials. Their remarkable 
optoelectronic properties are widely tunable by doping, strain, and external fields, owing to their atomic 
thickness and unique characteristics. In this presentation, I will discuss my current endeavors of novel 
photonics and optoelectronics functions using 2D materials integrated Si photonic, including ultra-low 
loss phase modulations, light emissions, and photodetections. Turning discussion towards a long-term 
goal, I will demonstrate new 2D-Si photonic applications for quantum information processing and 
neuromorphic computing that can outperform classical computers. 
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