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Abstract

Photoacoustic imaging (PAI) is an emerging medical imaging technique that combines light and ultrasound to enable
morphological, functional, and molecular imaging. In photoacoustic imaging, the ultrasonic transducer is a detector of the
photoacoustic signal. The signal-to-noise ratio of a photoacoustic image is maximized when light and ultrasound are confocal.
In raster scanning based conventional photoacoustic microscopy, the opto-ultrasound combiner is generally used to make light
and ultrasound confocal. In addition, a ring-shaped of the ultrasonic transducer is developed to replace the opto-ultrasound
combiner. However, there are still several limitations such as energy loss, system complexity, and limited numerical aperture.
Here, we introduce an optically transparent ultrasound transducer that allows light to pass through directly. A transparent
ultrasound transducer is placed at the end of the optical path, and a 2D galvanometer mirror is equipped to implement simple
high-speed photoacoustic microscopy. To demonstrate the system, in vivo mice ear and brain photoacoustic images are
acquired, and the 3D photoacoustic data acquisition time is within 10 seconds. Based on these results, it is expected to be of
great help in hemodynamic research that requires real-time monitoring, and it is also expected to evolve into a hand-held
system or wearable system through miniatured development.
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