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Abstract

In order to improve lifetime of a CeBs thermionic cathode for the x-ray free-electron laser, SACLA, we have been
searching the sources that degrade the emission property of the cathode. Investigating surface components of the used
CeBg cathode by means of a scanning electron microscope and a synchrotron radiation ring, it became clear that the
graphite sleeve, which clamped the CeBg crystal at a high-temperature of 1500°C, eroded the cathode’s outer part during
two-year operation. Since this erosion is possible to be one of the sources of cathode degradation, we tried to replace the
graphite material by a high melting-point metal. We chose molybdenum on the first attempt since its availability, however,
the CeBg crystal clamped by the molybdenum sleeve have melted at a temperature much lower than its melting point of
2190°C. The cause of this anomalous melting phenomenon has not been clarified so far. In this paper, we report the detail
of the heating and emission experiment of the modified CeBe cathode assembly.
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Figure 1: Modified CeBg cathode assembly.
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Figure 2: Molybdenum sleeve (left) and modified cathode
assembly (right).
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Figure 3: Trend graphs of the temperature of Mo sleeve,
the emission peak current, the vacuum pressure, and the
cathode heater voltage during the experiment. The
sleeve temperature indicates the raw data before
calibration. The proper temperature is 210°C lower
than the raw data.
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Figure 4: Melted CeBs cathode with the molybdenum
sleeve.
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