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Abstract

Research is being conducted for the practical application of an ultra-compact electron accelerator based on laser wake-
field acceleration, which traps and accelerates electrons by high-intensity ultrashort-pulse laser-excited plasma waves.
We are developing an ultrashort pulse linear accelerator for diagnosing the acceleration characteristics of plasma waves
by injecting ultrashort electron beams into plasma waves. This paper reports high-power the RF tests of an RF electron
gun cavity, an buncher accelerator tube, and waveguide elements used for this purpose. The high-power RF tests were
carried out at a high-power RF test bench, which is one of the peripheral facility of SACLA. Based on the design of the
accelerator under development, components such as cavities and waveguides are arranged. The specifications of the high-
frequency pulse required from the filling time of the high-frequency cavity are 1 ps in width and 10 pps in repetition. As
for the electron gun, as a result of RF conditioning for about one month, operating conditions of an input 2 MW, a width
2 us, and a pulse repetition 10 pps were achieved. For about two months, the buncher tube was conditioned up to an 18
MW input, a 1 ps width, and a 10 pps repetition. Finally, the high-frequency power input could be maintained for about
8 hours, and the required acceleration electric field and its stability in the cavity were obtained. As a result, it was
demonstrated that the high-power operation conditions required for the laser wakefield experiment can be sufficiently
achieved.
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Figure 1: Schematic layout of a C-band linac to produce ultrashort electron bunches.
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Figure 2: Layout of directional couplers and RF cavities.
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(a) Klystron (outside of shield room)

(b) Directional couplers and an RF electron gun (inside of
shield room)

Figure 3: Layout of an RF high power test.
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Figure 4: Inverter charge voltage and an RF pulse width of
the RF power test of a buncher tube.
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Figure 5: Vacuum pressure of the high power test of a
buncher tube. CCG1 is located at downstream of a
klystron, CCG2 and CCG4 are at upstream and
downstream of the buncher tube, respectively.
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Figure 6: Waveforms of an RF input pulse and a reflected
pulse of the high power test of buncher tube.
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Figure 7: Inverter charge voltage and an RF pulse width
of the RF high power test of the RF electron gun.
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