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Abstract

At the x-ray free-electron laser (XFEL) facility SACLA, a single-crystal CeBg is used as a thermionic emitter of the
high-voltage pulsed electron gun. The cathode needs to emit a high-intensity pulsed beam continuously during beam
tuning and user experiments. Recently, it becomes clear that the lifetime of the cathode is shortened to be less than 1-
year at a high repetition rate of the accelerator. In order to supply XFEL light to users stably, we need to solve this
lifetime problem. In this report, efforts toward lifetime extension of the thermionic cathode at SACLA are described.
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Figure 1: CeBg cathode assembly [2].
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Figure 2: Emission peak current (red line) and cathode
temperature (green line) at SACLA.
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Figure 3: Surface component distribution of used CeBg
cathode [5].
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Figure 4: Side view of gun test stand.
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Figure 5: Emission (upper) and heating (lower)

properties of CeBg cathode.
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