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Abstract

Ultrafast electron microscopy (UEM) with femtosecond temporal resolution is a “dream machine” that has been long
envisioned for the study of ultrafast structural dynamics in materials. In this paper, we report a UEM with relativistic
femtosecond electron pulses generated by a radio-frequency (rf) photoemission gun. The status of development of 1.6-
cell rf guns with three kind different cavities is presented. Finally, we has proposed a new 1.4-cell rf gun to generate a
low-emittance, low-energy-spread and femtosecond-pulsed electron beam for the relativistic UEM.
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Figure 2: Status of 1.6-cell RF guns.

Figure 1: The prototype relativistic ultrafast electron
microscopy using a photocathode rf gun.
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Figure 3: 1.4-cell RF gun and simulation results comparing
with 1.6-cell RF gun.
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Figure 4: GPT simulation results in 1.6-cell and 1.4-cell
RF guns.
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