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RF and multipactor analysis for the CARIE RF
photoinjector with a photocathode insert
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At Los Alamos National Laboratory (LANL), we developed a 1.6-cell C-band RF photoinjector for the Cathodes
And Radiofrequency Interactions in Extremes (CARIE) project. The injector will be used to study the behav-
ior of advanced photocathode materials under very high RF gradients. The photocathodes will be prepared
with an INFN-style photocathode plug, compatible with the plugs used by other institutions. This presen-
tation will report the RF design of the photoinjector with distributed coupling and RF field symmetrization.
Beam physics simulations show that symmetrized RF fields in the vicinity of the beam axis are essential for
achieving normalized emittances below 100 nm for a 250-pC electron bunch. We will also present the design
for the photocathode insertion and the analysis of the challenges related to reducing the peak electric fields,
multipactor suppression, and resonant frequency tuning by fine adjustment of the plug position.
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