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B A= Development of a high-sensitive optomechanical ultrasound sensor

for photoacoustic microscopy: a feasibility study

Abstract:

Ultrasound sensors are commonly used in medical imaging, industrial inspection, and non-destructive
testing. Traditional sensors, which use piezoelectric transducers, have fixed sensitivity and dynamic
range, leading to issues like signal saturation and high production costs. In this study, we introduce a
new optomechanical ultrasound sensor that combines silicon photonic waveguides with a MEMS
cantilever membrane. This sensor features tunable sensitivity and dynamic range, using light
interference to detect mechanical vibrations caused by ultrasound. It is compact, cost-effective, and
can be integrated onto a single chip. Our experiments showed that the new sensor has six times the
sensitivity of traditional sensors, with a spatial resolution of 300 microns. It successfully imaged a
USAF-1951 target and has potential for future biomedical applications.
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