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Abstract

The compact-ERL (cERL), which has been developed as a next generation radiation light accelerator in KEK, has
changed its policy in 2016, and thereafter, the research and development of the accelerator as an industrial application has
been progressed, but the long-term stable supply of the low emittance beam of the electron gun remains unchanged and
is one of the most important items. From June 2017, we started operation with accelerating voltage 500 kV with electron
gun test mode operation, then 500 keV beam was supplied in cERL operation in March and June 2018. As a result,
we succeeded in maintaining the acceleration voltage of 500 kV without causing discharge even for 369 hours or more.
From the experience of the operation of the electron gun there is a possibility that a very slow conditioning effect may
be obtained even during high voltage operation. It is presumed that stable operation itself contributes to making a state
where discharge is less likely to occur. We report on the background and current problems that the state of acceleration
DC voltage of 500 kV can be maintained for a long time stably.
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Figure 2: A typical beam image of the field emission dark
current from near the photocathode (left), and a graph of the
voltage dependence of the dark current at that time (right).
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Figure 3: Evaluation of dark current by screen monitor in
the gun accelerating voltage of 500 kV steady state. The
image on the left is the background image of 0 kV, the cen-
ter is the beam image generated by the cathode excitation
due to the stray light of the vacuum gauge at the electron
gun, and the right is the beam image by field emission in
the vacuum gauge OFF state.
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Figure 4: Comparison of the cathode QE map before and
after discharg due to screen charge-up. The left figure
shows the result before discharg and the right figure shows
the result after discharg.
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Figure 5: Interlock event accompanying an unexpected
beam emission from the DC-gun derived from field emis-
sion of the injector superconducting cavities.
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Figure 6: Result of high charged bunch generation test
from GaAs photocathode.
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Figure 7: History of beam current, excitation laser inten-
sity, radiation and vacuum in the DC-gun during CW beam
operation corresponding to ImA.
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Figure 8: QE map before and after CW operation equiva-
lent to 1 mA beam current. The left is before CW operation,
right is after operation. Because the adjustment operation
was carried out before 1 mA CW operation, the QE map in
the left figure also decreases in the center part.
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Figure 9: Detailed measurement of the cathode QE map af-
ter CW operation acquired at the cathode preparation sys-
tem. The left figure was acquired before reactivation, the
right figure was acquired after cesium redeposition.
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