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Comissioning of Alkali-antimonide photocathode at U-tokyo RF gun

Abstract

We have been developing a compact-sized cartridge-type cathode exchanging system installed in BNL-type IV photocathode RF
gun. We can replace a cathode without breaking the vacuum of RF gun, so that a high quantum efficiency photocathode is not
surrounded by oxygen or moisture. We’ve already tested Cs2Te cathode and obtain high intensity current beam of 7nC after RF
gun, 4nC after 18 MeV accelerator respectively. The quantum efficiency of the cathode is 3.7%. We propose the Na2KSh cathode,
which has the possibility to drive by visible light of 400 nm (violet range). The work function of Na2KSb is 2.4 eV, which is lower
than the photon energy of 400 nm. We tested the cathode and obtained the quantum efficiency of 1% at the wavelength of 266nm.
The lifetime of T1/2 is more than 100 hours surrounded at the vacuum pressure of 2107 Torr.
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Charge vs Laser Power at 266nm
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