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Real-time three-dimensional temperature measurement of photothermal microbubbles
by using quantum sensors
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We have developed a wide-field ODMR microscope that enables simultaneous
temperature measurement at multiple points, and analyzed its characteristics in detail. The ODMR
spectra obtained using confocal detection and widefield detection were compared with the same
fluorescent nanodiamonds, we found that the ODMR is deeper with confocal detection than with
widefield detection. The effects of pixel saturation and positional drift on wide-field ODMR
detection were investigated to study measurement artifacts and sensitivity degradation. From this

system characterization, we adjusted the measurement parameters and performed ODMR measurements of
multiple fluorescent nanodiamonds in living HelLa cells.
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