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Observation of electron and phonon dynamics in ultra-high spatiotemporal
resolutions is highly desired to develop next generation nanophotonics and thermoelectric devices.
In this study, we have built up broadband coherent spectroscopy and terahertz-field-driven scanning
tunneling microscopy. By utilizing two spectroscopic techniques, we could unveil high-frequency
phonon dynamics in multi-layer graphene, ultrafast optical modulation of gated single-layer
graphene, and electronic states of a graphene phononic crystal.
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