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Abstract

In the SPring-8 campus, the CeBg electron gun which can generate a high-brightness beam was developed and has been
continuing to deliver it to the X-ray free-electron laser (XFEL) SACLA, the soft X-ray free-electron laser SCSS+, and
the SPring-8 storage ring. Although a short gain length of X-ray lasing was achieved and the power saturation level
already reached as high as 100 GW owing to a low emittance and extremely-hard compression of the electron beam,
higher output power of XFEL is required from experimental users. In order to supply the demand, development of the
electron gun which can generate a beam with higher-brightness was stated based on the present CeBs gun. In this paper,

a scheme to upgrade the SACLA electron source is discussed.
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Figure 1: Emittance and peak current dependence of FEL
output power.
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Figure 2: Effect of surface roughness on emittance.

Figure 3: Projected beam profile of the CeBes gun.
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Figure 4: Effective work function and temperature which
give 127 A/cm? emission density as a function of surface
electric field.
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Figure 5: Discharge in high voltage conditioning. Upper:
electrodes made of clean stainless steel. Lower: titanium
wehnelt and molybdenum anode.
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Figure 6: High-gradient electron gun with a small CeBs
cathode and short-gap molybdenum electrodes.
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Figure 7: Emission from a small CeBs cathode during
high-voltage conditioning (red circle). For comparison,
standard emission data of the CeBs gun are plotted (blue
square).
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