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Abstract

A time-resolved electron microscopy, which is called ultrafast electron microscopy (UEM), is being developed at Osaka
University using a relativistic-energy femtosecond electron beam generated from a photocathode RF gun. The first
prototype of RF gun based UEM has been constructed in 2012. The demonstrations of the relativistic-energy UEM images
have been carried out. Since 2014, we have designed and constructed a 1 kHz-repetition-rate new-type RF gun under the
collaboration with KEK to increase the beam brightness. The transmission-type photocathodes in RF gun are being
developed. In this presentation, the activities on RF gun based UEM are introduced. The considerations and design of the
high-repetition-rate new-type RF gun and the transmission-type photocathodes are reported. Finally, some demonstrations
of the relativistic-energy UEM images are reported.
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Figure 1: The prototype of RF gun based relativistic-energy
electron microscopy which was constructed at Osaka
University in 2012 and improved in 2014.
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Table 1: The Measured/Expected Parameters in the New
RF Gun

Radio-frequency 2856 MHz

RF Power 3 MW (peak) at 50 MV/m
3 kW (average) at 1 us, 1kHz
Mode Separation 15.5 MHz
Q 12150
Emittance 0.1 mm-mrad
Bunch length 100 fs / 50fs
Energy spread 10 (107 for challenge)

Figure 2: electron

microscopy.
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Figure 3: The normalized transverse emittance of the
femtosecond electron beam generated from the RF gun as a
function of the aperture diameter.
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Figure 4: Transmission-type photocathode RF gun.
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Figure 5: Transmission-type photocathode plug.
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Figure 6: Relativistic-energy electron diffractions
observed from single-crystal gold (a) and single-crystal

Mica (b) with single-pulse,
averaging measurements.
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