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Abstract

Recently, it is strongly required to develop ultra-short electron beam sources for ultra-fast material and biological
sciences. The laser wake-field acceleration (LWF A) provides one of the most promising approaches. In this paper,
updated achievements of generation of ultra-short electron bunch by wave-breaking scheme of LWFA are
summarized. We describe latest results of plasma cathode experiment in Univ. of Tokyo, including shingle-shot
measurements, quasi-mono-energy spectra, pre-pulse control, wave-free supersonic gas-jet, and capillary plasma

wave guiding.
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