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Generation of high brightness electron beam and suppression of micro-bunching
instability for XFEL operating at MHz-class repetition rate
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We developed a high voltage photoemission dc gun capable of delivering high
brightness electron beam for the next generation X-ray FEL that will be operated at high repetition
rate above 0.1 MHz. Stable generation of a 500 keV beam with current greater than 0.8 mA was
demonstrated for more than two hours. A dark current from the gun was successfully suppressed below
a few pA. We also developed a drive laser system of the photoemission dc gun for generation of high
bunch charge up to 300 pC. However, high brightness beam at bunch charge higher than 10 pC has not
been generated due to uncontrolled magnetic field along the beam transport line downstream the gun
exit. We will solve this problem and perform a proof of principle experiment of a new method for
micro-bunching instability suppression.
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