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ABSTRACT

Due to its suitability for live tissue research, resolution, and penetration depth requirements, combined
with fluorescence technology, optical methods have become more suitable for tracking the activity of single
brain neurons. A crucial component in this process is the TAGlens (Tunable Acoustic Gradient Index
Lens), which is currently the fastest lens device in terms of focal changes along the z-axis. By rapidly
altering its focal length, the TAGlens enables high-speed scanning. However, under high-intensity laser
exposure, the focal range of the TAGlens changes—a phenomenon we refer to as the thermal effect of
the TAGlens.

This study investigates the thermal effect of the TAGlens using various methods to quantify and
analyze its impact. Among these methods, the approach of observing changes in fluorescent sphere
trajectories in volumetric imaging clearly demonstrates the thermal effect of the TAGlens. We found
that as the incident laser power increases, the focal equilibrium point of the TAGlens moves farther away,
and the range of focal variation decreases. This research opens the way for future corrections of data

inaccuracies caused by the TAGlens’s thermal effect.
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