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For the development of a new X-ray imaging system we have been seeking a compact,
rugged photoelectron source with a current density at least 10 A/cm?. In prior work®, we
described a photocathode comprising a film of CsBr on metal film on a sapphire substrate
excited with 405nm radiation; a novel feature of that cathode was the use of prior
activation by 0.5-2 keV electron bombardment presumably to generate color centers
which allowed the use of much more compact 405 nm lasers (than the 257 nm lasers used
previously?). Here, we describe the use of a similar approach but replacing CsBr with the
more rugged Csl. Preliminary results at 405 nm have been encouraging. After 1 keV
electron beam bombardment of a 15 nm thick Csl film, the photoelectron yield was
increased by more than 3000X compared to the same Csl photocathode before the e-
beam treatment (figure 1). Photoelectron yields exceeding 200 nA/mW have also been
demonstrated. This is similar to the earlier results achieved with CsBr but is surprising in
view of the earlier work of [ref. 3] who reported that electron bombardment did not
generate color centers in Csl. Experiments are continuing to characterize the
photoelectron yield as a function of time, ambient vacuum and prior electron
bombardment.
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Figure 1: Photoelectron emission vs. time of a 15 nm thick Csl photocathode before (red
line) and after (blue line) 1 keV electron beam bombardment. The inset shows the
photoelectron emission configuration. Note that the photoelectron yield of the red line
was multiplied by 1000.



