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An alternative method to control and monitor neural activity in 2 photon imaging
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Two-photon(2P) imaging method is outstanding in its ability to form a clear image, and penetrate deep
inside of tissue. Modern neuroscience benefits from 2P imaging, however is also suffer from the trade-off of
recording speed. 2P imaging requires scanning and sectioning, which prevent fast-recordings of a whole field
activity. In this presentation, we will review some alternative methods to perform fast functional imaging
using 2P method.

Because the neural activity happens in a fraction of time, electrophysiology is often used to monitor action
potentials in the nerve cells. However, this method causes unnecessary damage to the subjects. In order to
improve imaging speed using optical method, region-of-interest (ROI) is often used with the price of limited
number of target cells. Some studies prove that using spatial light modulator (SLM) to selectively illuminate
multiple cells, and record resultant fluorescence reactions using CCD image sensor is valid [1].
Computational method to demix spatio-temporal activity from each illumination spots are also actively
studied [2]. Our lab has been developing a holographic stimulation system in 2P microscopes [3]. Here, we
propose an alternative method to stimulate selected spots in the whole field of view, and also use
holographically illuminated multi-spots to probe fluorescence functional signals using a high-sensitivity
image sensor. This method also has a huge potential in
simultaneous 3D stimulation and imaging because the
SLM produces multi-spots in 3D space. Care should be
taken to the intensities of multi-spots, because the

diffraction efficiency is depending on to the diffraction

angle. An adaptive method to equalize spot intensities

in the FOV is also discussed (Fig. 1). Fig. 1. Intensity correction by adaptive method.
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