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Abstract—Silicon is the most scalable optoelectronic material but has suffered from its
inability to generate directly and efficiently classical or quantum light on chips. Silicon
is also an inherently weak absorbing material in near-infrared (NIR) wavelengths, which
is highly important for emerging applications in the existing CMOS foundry framework.
First, I will talk about a nanophotonic engineering design and CMOS-compatible fabrica-
tion technique that help attain 20-fold prodigious light absorption enhancement in 1.0µm
thin silicon ultrafast optical sensors, leading to surpassing the inherent absorption effi-
ciency of gallium arsenide (mainstream detection material) for a broad spectrum in the
NIR. Next, I will present the first all-silicon quantum light source based on a single atomic
emissive center embedded in a silicon-based nanophotonic cavity. We observe a more than
30-fold enhancement of luminescence, a near unity atom-cavity coupling efficiency, and an
8-fold acceleration of the emission from the quantum center. This talk will explore avenues
for emerging applications in classical and quantum communication, sensing, imaging, and
computing.
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