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Advanced Measurement Technology Center, Kuwahara Lab.

The temporal evolution of phenomena occurring in nanomaterials provides important information on phase
transitions, optical coupling, and energy relaxation. Ultrafast measurements in electron microscopy using
pulsed electron beams is a promising method for investigating high-speed phenomena on the nanoscale.
Furthermore, the use of a high-brightness pulsed beam in transmission electron microscopy (TEM) is expected
to enable one-shot electron imaging in projection mode, allowing observations of organic materials or
biological specimens without electron-beam damage.
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Time-resolved measurement

We have developed a time-resolved TEM (TRTEM) system by combining an NEA-PC with a 100-kV TEM instrument. Combination of the
pulsed electron beam with electron energy-loss spectroscopy (EELS) in TRTEM realized a transient EELS (TEELS) technique with a
temporal resolution of 8 ps and an energy resolution of 0.38 eV. Ultrafast phenomena in gold nanotriangles (AuNTs) stimulated by a
pulsed laser beam were investigated using the TEELS technique. Coincidentally, an increment in the energy loss in the EEL spectrum is
observed at approximately 0 s. The TEELS data showed two decay processes with a time constant of 7.8 ps and longer than 100 ps.
The results indicate that excited electrons on the surface and in the bulk underwent the same relaxation processes during both
electron-phonon and phonon-phonon interactions.
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was realized simultaneously. | i X M\ fiber path for driving the
’ photocathode.
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