i S iri-Esfahani et al., o] i :
conierenceserles.cnm ahar Basiri-Esfahani et al., J LasgrmP:(EZ:%r;;sé(ﬁ?m\(/—o(l:ir:noeag

3 International Conference on

Quantum Optics and Quantum Computing
September 10-11, 2018 | London, UK

A highly sensitive microscopic microphone based on cavity opto-mechanics
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ccurate measurement of audio and ultrasonic waves is important in many applications of science, industry and medical

diagnoses. The working principle of most generic microphones is based on measuring the displacement of a flexible
mechanical element, which can be monitored via electrical, magnetic and optical probing methods. Optical-based approaches
enable remote measurement, higher resolution and insensitivity to electrical disturbances. However, current optical acoustic
sensors have two main drawbacks: low measurement bandwidth and non-chip-scale dimensions. This is disadvantageous
in applications such as medical imaging and tomography in which high spatial resolution is required at ultrasound regime.
However, it is challenging to preserve high sensitivities in small-size sensors since in most acoustic sensors, the pressure
force applied to the sensor scales with the sensing area. Therefore, there is a trade-off between the spatial resolution (sensor
size) and the sensitivity in the current optical acoustic sensors, especially those operating at ultrasonic regime. In this work,
we demonstrate a micro-scale on-chip cavity opto-mechanical acoustic sensor which provides several orders of magnitude
enhancement in ultrasound sensitivity compared to previous sensors of similar scale. The bandwidth of the sensor ranges
from audio to ultrasound achieving a sensitivity of 3 uPa/VHz, the fundamental limit of a gaseous environment due to
thermomechanical noise. Further, the sensor has a dynamic range of greater than 110 dB.
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