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in vivo super-resolution imaging by utilizing novel laser technologies

Nemoto, Tomomi
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We successfully generated vector beams, optical vortex by using liquid
crystal devices and developed a super-resolution microscope, two-photon STED microscope. In
addition, we developed an excitation wavelength unmixing method useful for multicolor staining
specimens. For in vivo imaging of living mouse brains, adaptive optics improved spatial resolutions
and enabled laser ablation of neural fibers. In the case of depression model mice, a
super-resolution microscopy could demonstrate quite finer morphological changes of dendritic spines
that had not detected by conventional confocal microscopy. Moreover, numerical analyses on
super-resolution effects showed that microscopy using vector beams can observe finer structure in
specimens clearly, suggesting a superiority of vector beams.
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