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Investigation of collective excitations in solids by vortex beam
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We constructed the ultrafast transmission electron microscopy combined with
the optical setup for the vortex beam. We continued the measurements of the local heating and new
phenomena induced by the vortex beam. On the other hand, we succeeded in visualizing the acoustic
wave propagation and skyrmion dynamics by irradiating the nanostructured samples with the laser with

large spot size. We also developed the program for the numerical simulation of the acoustic wave in
the thin film and bulk crystal. These results push forward the understanding of the ultrafast
phenomena induced by the local heating.
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