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Abstract

New photocathode material is being developed for high charge electron guns. We succeeded in developing an iridium
cerium (IrsCe) photocathode and Cu:C12A7 electride photocathode. The iridium cerium photocathode has a reasonably
high QE (~ 9.1x10* @213nm at room temperature) and long lifetime (> LaB). Furthermore, the QE of IrsCe
photocathode was increased to a maximum value of 2.70x10 by heating at 1006 °C. These great advantages of IrsCe
photocathode led to generate the electron beams with a maximum charge of 4.4 nC/bunch using a new-type RF gun at a
test bench of KEK electron linac.

Cu:C12A7 is originally an electrical insulator. Cu:C12A7, however exhibits an excellent electrical conductivity and
low work function (~ 2.5 eV) after a reduction process at 1100°C for 48 hours using a titanium powder. Finally, we
found that Cu:C12A7 electride has a QE of 8.72x10™ @213nm at 600 °C.
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