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Nanophotonics CMOS detectors
Quantum 
Emitters 

→Nanofabrication advances drive 
miniaturization & scalability.

→Hexagonal boron nitride (hBN) quantum 
emitters enable room-temperature 
indistinguishable photons.

→Potential for chip-based single-photon 
sources and strong optical non-linearities.

Outlook
 The integration of hBN with integrated CMOS-

compatible platforms presents a promising approach
for enhancing light-matter interactions at the
nanoscale for quantum technologies.

 The unique optical and electronic properties of hBN,
coupled with nanophotonics, enable efficient
photon manipulation, facilitates nonlinear optical
effects and single-photon emission.

 Moreover, the incorporation of avalanche
photodiodes allows efficient on-chip single-photon
detection, making the systems highly suitable for
quantum photonic applications.

Nanophotonics

CMOS detectors

 Hexagonal boron nitride (hBN) is a promising host material for room-
temperature, tuneable solid-state quantum emitters.

 h-BN is a wide bandgap (~ 5.9 eV) semiconductor material, the so
called “white graphene.”

 It can host single photon emitters for a wide range of wavelengths.

Sample made by the group of Prof. Stephan Hofmann, University of Cambridge

 The combination of hBN (along with nanophotonics) with integrated 
CMOS technology paves the way for a chip-based strong light-matter 

interaction.

Quantum Emitters



Confocal images taken of 300 nm polystyrene particles 
on a glass and a SERS substrate (Pico SERS) [1].

High-Q resonator based on two fiber Bragg 
gratings and a nanophotonic waveguide allows for

reaching the strong coupling regime.

Waveguides made up of silicon nitride on glass.

https://doi.org/10.1038/s41598-023-37290-y
https://doi.org/10.1021/acsnano.1c04467

