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Abstract

A multi-crystalline iridium cerium (IrCe) compound is used as a photoemitter of a high charge and low emittance RF
gun in the SuperKEKB injector linac. The quantum efficiency (QE) of an Ir;Ce, photocathode installed in the RF gun is
approximately 10, which could be maintain for two years without cathode maintenance such as laser cleaning. In our
group, several kinds of iridium cerium compound were newly developed by use of new production approach in order to
improve the QE and make the QE distribution uniform. In this paper, we present the latest results of our investigation
on iridium cerium compound as a photocathode material for the SuperKEKB photoinjector.
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Table 1: Required electron and positron beam parameters
for KEKB and SuperKEKB

Beam parameters KEKB SuperKEKB
(e"/e) (e"/1¢)
Beam energy (GeV) 35/8.0 40/7.0
Bunch charge (nC) 1.0/1.0 4.0/5.0
Emittance (mm-mrad) 2100/ 300 20/20
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Figure 1: QE-map of Ir,Ce, photocathode.
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Figure 2: SEM image of Ir;Ce, sample.
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Figure 3: Photo of Ir,Ce ingot.
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Figure 4: Comparisons between an experimental result

from an XRPD analysis of IrCe samples and a simulated
powder pattern. (a) Ir,Ce, sample, (b) Ir,Ce sample.
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Figure 5: Schematic drawing of the experimental
configuration used to measure the QE. TMP; turbo
molecular pump, CCG; cold cathode gauge, BBO; beta
barium borate, QWP; quarter-wave plate, HWP; half-
wave plate, M; mirror
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Table 2: QE of IrCe samples

Material QE@266nm
IrsCe 1.87x10*
Ir,Ce, 2.24x10*
Ir;Ce 2.89x10™*
Ir,Ce 3.87 %10
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Figure 6: Cathode rod for a CDS type RF gun.
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