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Research of Electron pulse compression with THz resonator and development for
femtosecond visualizing technique using scanning electron microscopy
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We constructed femtosecond laser-excited ultrafast scanning electron
microscope system and demonstrated the ultrafast visualization of transient phenomenon. By
irradiating the tip of the ZrO electron gun with the 3rd harmonic (343nm) obtained from the
femtosecond laser via the BBO crystal, a few pA can be obtained as the average electron dose. The
emitted electron beam pulse spreads to about 260 picoseconds due to the spatial electric field
effect while reaching the sample surface 50 cm downstream from the electron gun. Using the
electrical pulse synchronization method, we succeeded in capturing the potential change in response
to the pulse potential applied to the comb-shaped electrode as a time evolution SEM image at the
nanosecond level resolution.
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