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Miniaturized highly sensitive
ultrasound sensor for
photoacoustic imaging
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As the key element of photoacoustic imaging system, ul-
trasound sensors directly decide the imaging perfor-
mance. To achieve sufficient sensitivity, millimeter scale
piezoelectric elements are required, which limits the
miniaturization of the device.

The research group of Prof. Qizhen Sun from Huazhong
University of Science and Technology proposed a minia-
turized microfiber ultrasound sensor. Highly sensitive ul-
trasound detection was demonstrated using microfiber
with large evanescent field and environmental sensitivity.
Further, the photoacoustic imaging system based on the
microfiber sensor was firstly realized, to the best of our
knowledge.

Researchers optimized the dimeter of microfiber to 7 um
in view of the larger evanescent field. A Mach-Zehnder
interferometer is constructed to demodulate the phase
changes of the interrogation laser induced by the incident
ultrasound waves. The sensor exhibits a low noise equiv-
alent pressure of 153 Pa and a broad response bandwidth
up to 14 MHz (—10 dB). In addition, the sensor can be
used for the detection of weaker signals, by optimizing
the microfiber and detection system to improve the sensi-
tivity and bandwidth of the sensor.

The research group also demonstrated a photoacoustic
imaging system based on the microfiber sensor. The per-
formance of the imaging system is evaluated by imaging
three human hairs. The signal-to-noise ratio (SNR) of the
system could reach 31 dB even at the depth of 12 mm.
The axial and lateral resolutions are 65 pm and 250 pm at
5 mm depth, respectively.
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