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New crystallography using femtosecond-pulse electron beam

Yang, Jinfeng
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Femtosecond atomic-scale imaging is a most challenging subject in materials
science and has long been a cherished dream tool for scientists wishing to study ultrafast
structural dynamics. In this research, we have developed innovative relativistic ultrafast electron
diffraction and microscope (UED and UEM) with an ultimate temporal resolution of 100 femtoseconds
using an advanced radio-frequency accelerator technology.

With our UED and UEM, we succeeded to detect the images of gold nanoparticles and to observe the
photo-induced ultrafast phase transition dynamics in crystalline silicon and gold in real time. The
obtained information was compared with theoretical descriptions, based on the molecular dynamic
method and first-principle calculation, to encourage further the discovery of new knowledge and
novel functions in materials science.
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