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In this study, the concept of topological insulators is extended to sound
waves and elastic waves, called "topological phononics", with the aim of demonstrating the operating
principle of ultrahigh-frequency elastic wave devices in the Beyond 5G era. Exploring atomic-level
topological interfaces, we have demonstrated the possibility of realizing a topological waveguide in

the THz band by introducing grain boundaries into graphene on boron nitride.

In addition, we investigated the atomic dynamics In the photoexcited state in the carbon
nanotubes/boron nitride nanotube heterostructure through combined analyses of ultrafast
time-resolved electron diffraction and time-dependent density functional theory. We found that the
charge transfer occurs within one pico-second, which induces a phonon transport.
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