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Photocathode epitaxy and beam experiments
laboratory at Cornell: current status and future work
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High-efficiency alkali antimonide photocathodes degrade with little oxidation, making them hard to character-
ize and test outside their growth chamber. In this proceeding, we report on the design and performance of the
PHOtocathode Epitaxy and BeamExperiments (PHOEBE) laboratory at Cornell University, where the growth,
characterization, and testing of photocathodes in vacuum has been successfully integrated. The growth of
photocathodes is characterized in-situ by measuring the QE and by looking at the photocathode’s reflection
high energy electron diffraction (RHEED) pattern. Once the desired photocathode is obtained, it is moved to
a storage chamber to collect complete spectral response data, after which it is moved to the Cryo-MTE-Meter
DC gun and characterization beamline via a vacuum suitcase. Utilizing a rapid cathode exchange system in
the Cryo-MTE-Meter, alkali-antimonide photocathodes can be efficiently transferred to beamline operation
with little QE loss. Using the Cryo-MTE-Meter, the mean transverse energy of the photocathode can be con-
tinuously measured across photoexcitation wavelengths in the visible-UV spectrum and sample temperatures
between 20 and 300 K.
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