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Abstract

We have developed a multialkali photocathode preparation system at JAEA to demonstrate high current operation of a
dc photocathode gun. Quantum efficiency of 0.37% at 532 nm was obtained for a Cs3;Sb photocathode. The preparation
system was connected to a photocathode gun equipped with a 250kV-50mA Cockcroft Walton high voltage power
supply. The gun was high voltage conditioned up to 230 kV without a central stem electrode. Beam generation test from
the multialkali photocathode is scheduled to be performed by the end of FY2015.
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Figure 1: Inside view of multialkali photocathode
preparation chamber.
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Figure 2: Photo current (red curve) measured with a
Faraday cup in front of a Cs3Sb photocathode with 532 nm
laser of 125 uW. The QE is estimated to be 0.37%. The
vacuum pressure rises with laser irradiation.
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Figure 3: Gun test stand for high current beam generation
at JAEA.
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Figure 4: (a) Cutaway drawing of gun high voltage
chamber and (b) radial cross section showing static electric
field calculation for the gun chamber. Surface electric field
distributions at 250 kV (c) of the cathode as a function of
Z, (d) of the HV chamber as a function of Z, and (e) of the
anode electrode as a function of R.
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Figure 5: High voltage holding test without central stem
electrode. Top shows HV (red curve) and HVPS current
(blue curve). Bottom shows vacuum pressure (red curve)
and radiation (blue curve). The vacuum pressure and
radiation slightly increase with HV.
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