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The direct visualization of fundamental dynamic processes
in matter occurring on femtosecond time scales over sub-
nanometer (even atomic) spatial dimensions has long been
a goal in science. In this paper, the development of a
femtosecond time- resolved relativistic transmission elec-
tron microscopy (FSTEM) based on a photocathode radio-
frequency (RF) gun is reported. The requirements and lim-
itations of the beam parameters used in FSTEM are dis-
cussed. Finally, some demonstrations of relativistic ultra-
fast electron diffraction measurement using the RF gun are
presented.

Keywords: time-resolved electron microscopy, ultrafast
electron diffraction, femtosecond electron beam, photo-
cathode RF gun, ultrafast dynamics
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