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Abstract

We have demonstrated to use electron pulses accelerated by intense femtosecond laser pulses and self-compressed for
ultrafast electron diffraction (UED). The electron pulses are generated by irradiating tightly focused terawatt
femtosecond laser pulses on a polyethylene foil target, then, the pulses are compressed by using an achromatic bending
magnet system. These femtosecond electron pulses have an intensity to demonstrate a single-shot diffraction pattern.
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Figure 1: Schematic diagram of the experimental setup of electron pulse compression and pulse duration measurement:

(a) top view and (b) side view.
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Figure 2: Diffraction patterns obtained from gold (001)
single-crystal sample with (1) single shot and (b) 10-shot
irradiation.
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