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Abstract

A high-brightness, high-current electron gun for energy recovery linac light sources, high repetition rate X-ray FEL
and high power EUV FEL requires an exit beam energy of > 500 keV to reduce space-charge induced emittance growth
in the drift space from the gun exit to the following accelerator entrance. We demonstrated generation of a 500-keV
electron beam. This demonstration was achieved by addressing two discharge problems that lead to vacuum breakdown
in the dc gun. One is field emission generated from a central stem electrode. We employed a segmented insulator to
protect the ceramic insulator surface from the field emission. The other is microdischarge at an anode electrode or a
vacuum chamber, which is triggered by microparticle transfer or field emission from a cathode electrode. An experimental
investigation revealed that a larger acceleration gap, optimized mainly to reduce the surface electric field of the anode
electrode, suppresses the microdischarge events that accompany gas desorption. It was also found that nonevaporable
getter pumps placed around the acceleration gap greatly help to suppress those microdischarge events. The gun has
provided stable beam for commissioning of the compact ERL at KEK since April 2013.
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