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Abstract:

sound pressure and therefore provide limited directional 

vector detection, but achieving a high signal-to-noise 
ratio in a miniaturized device remains challengingTo 
address this challenge, our sensor integrates a spider-

mosquito-inspired three-dimensional microscale 

further enhance damping and reduce thermomechanical 

Research Summary:

gap, we developed an ultrasensitive, low-noise micro-
optomechanical acoustic vector sensor for detecting 

photodetector, providing a compact and ultrasensitive 
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hearing in an orb-weaving spider that uses its web as an 

Compared with conventional microfabrication methods, 

for enhancing viscous damping while preserving 

printing parameters for future optical integration and 

Conclusions and Future Steps:

will focus on fabricating a higher-performance particle-

will then be integrated with a miniaturized pressure 
sensor to create a dual-sensing ear-canal probe capable 

vector and scalar measurements, the probe is intended 

emission measurements, enable better characterization 

support earlier and more precise detection of inner-ear 

Figure 1: Sensor fabrication and assembly. (A) SEM images of the velocity-

microphone is placed nearby as an acoustic reference.

Figure 2: Sensor performance. (A) Sound-induced velocity response, 

lattice structure fabricated using 
a two-photon lithography system 

is designed to improve the noise 
performance of the velocity sensor.


