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Fig. 5. Calculated NEP of the WGM sensor as a function of ultrasound
frequency from 0.6 to 3.5 MHz.
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Fig. 6. Linear relationship between WGM resonance frequency shift
versus the transducer driving voltage is obtained at 1.65 MHz.

the ultrasound transducer element across different drive frequencies.
‘We then calculated the acoustic pressure produced by the transducer
based on the measured displacement, atmospheric attenuation, and
the distance to the sensor. The NEP of the WGM resonator for the
ultrasound pressure is calculated from these values between 600 kHz
and 3.5 MHz and the noise floor measured at each frequency, as
shown in Fig. 5. It shows that in this frequency range, the WGM
resonator has an NEP between 40 puPa/./Hz and 24.2 mPa/,/Hz,
with the best sensitivity achieved at 1.72-MHz ultrasound frequency. A
linear relationship between the ultrasound transducer driving voltage
and the WGM resonator frequency shift with a slope of 26.77 kHz/V
is obtained at 1.65 MHz and is plotted in Fig. 6.

lll. CONCLUSION

In conclusion, an on-chip blown glass microspherical shell WGM
resonator is demonstrated as a sensitive ultrasound sensor operating
in air. An ultrasound NEP of 40 pPa/,/Hz at 1.72 MHz was obtained
using this device. 3D FEA showed a good agreement with the
experimentally obtained modal resonances of the microspherical glass
shell. The inherent transparency and high ultrasound sensitivity of the
glass microspherical shell structure in the visible region make this
an attractive sensor for PA sensing and high-frequency air-coupled
ultrasound measurements.
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