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Abstract

High brightness electron source is a key device to realize future accelerators such as high repetition rate X-FEL and
high luminosity of the electron-ion collider. DC-gun is one of the leading candidates, and a long time to stable operation
with a high voltage and high field condition is required. In order to hold a high voltage equivalent several hundreds
kilo-volt, high voltage (HV) conditioning process is indispensable. From the HV conditioning results of the DC-gun
at the compact-ERL (cERL), we found that the electron stimulated desorption (ESD) phenomena at the anode plays an

important role in determining the discharge voltage.
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Figure 1: Typical HV conditioning results of DC guns: the cERL gun [6] (left), the 2nd 500kV gun [7] (center), and the

200 kV polaraized electron gun [8] (right).
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Figure 2: Discharge model based on the interplay between
ESD ion and secondary electron.
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Figure 3: A mechanism of discharge voltage continuously
increase. Figures of electron dose vs ESD-ion yield (left)
and number of discharge vs discharge voltage (right) are
linked as the symbols from (a) to (e) that correspond with
the same time each other.
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Figure 4: (a) Typical HVPS output voltage. (b) pressure in
gun chamber measured by VACMON-2, and (c) signals of
radiation from RADMON-1 and RADMON-2.
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Figure 5: Discharge start and stop voltages as a function of
the number of discharges.
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Figure 6: High voltage hold-off test for various voltages.
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Figure 7: Maximum pressure changes as a function of volt-

age difference between discharge start and stop voltage.
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