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Abstract

BIKEK, Accelerator Lab.

Future accelerator projects based on linear accelerator extends our study area in sciences and applications. Photo-
cathode is one of the most important subsystems in the advanced linear accelerator, because the accelerator performance
strongly depends on the initial beam quality. By the latest technology of the laser and photo-cathode, a high performance
electron beam can be provided. In applications requiring a high intensity electron beam, the cathode robustness can be a
serious issue. In this article, robustness of CsK,Sb photo-cathode was studied experimentally. We found that this cathode
have more than 1000 hours 1/e life. The cathode is robust enough for practical applications.
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Figure 1: Layout of the evaporation chamber. The
evaporation head generates metal vapor symmetrically to
the quartz thickness monitor and the SUS substrate.
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Figure 2: QE evolution during the evaporation process. Sb,
K, and Cs was evaporated on SUS substrate in this order.
QE measured by 405 nm laser was launched during K
evaporation and much enhanced in Cs evaporation.
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Figure 3: QE evolution of the cathode where the extracted
charge density is negligible. Data of typical four positions
are shown. By fitting these data to the formula, we
evaluated the temporal lifetime.
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Figure 4: The temporal lifetime of the cathode as a function
of vacuum pressure.
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Figure 5: The normalized temporal lifetime in order of the
measurements. Blue solid circle and green solid square
show that measured with 405 nm and 532 nm lasers.
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