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Three-Dimensional Dynamic Characterization of Microbubbles

LIU Jun, LIANG Xiao, WANG Gancheng, HE Bing’en, GONG Xiangjun "
(Faculty of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract Characterizing and studying microbubbles dispersed in water remain big challenges due to their susceptible nature. 2D mi-
croscopic imaging and tracking techniques are feasible to provide noninvasive, high-speed and flexible observation of bubbles in water
at the level of hundreds of nanometers to macroscopic scales. However, 2D imaging techniques fail to assess the morphology of micro-
bubbles and capture their local dynamics in 3D, as well as to identify bubbles from impurities. Herein, a 3D tracking technique based
on digital holographic microscopy (DHM) for characterizing microbubbles is developed. By combining in-line and off-axis DHM, real-
time 3D trajectories, size and spatial distribution as well as phase maps of multiple microbubbles simultaneously are obtained. Refrac-
tive index of the objects can be evaluated from the phase difference with water, which is distinct for microbubbles and impurities.
Therefore, DHM is expected to provide new perspective on the properties of microbubbles and may help us to have a deeper understand-
ing about how microbubbles behave in water.
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