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Abstract

A commissioning of the compact-ERL (cERL) was successful to the stable operation of the CW beam more than 900
1A beam which was supplied from GaAs semiconductor type photocathode in March this year. In a high average beam
operation, ions generated on the beam axis will increase and a part of these ions flow back to the electron gun. As a result,
the problem that photocathode quantum efficiency (QE) is reduced by ion back-bombardment becomes the main factor
that determine the photocathode QE lifetime. For the purpose of analyzing the area damaged by ion back-bombardment,
the newly high spatial resolution QE map acquisition system was developed and implemented to the cathode preparation
system. From the results of the QE-map measurements before and after the CW beam operation, it is confirmed that a
area near the photocathode center dose not recover QE sufficiently after reactivation process. It is presumed that the area

is damaged by the ion back-bombardment.
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Figure 1: QE-maps measured at the cathode preparation
system (top) and the gun (bottom) before using a beam op-
eration.
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Figure 2: History of the photocathode QE and integrated extraction charge during operation by using this photocathode

(left), and one day operation record at March 8 (right).
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Figure 3: A typical transition of the QE distribution during one day CW beam operation. Symbols of (A), (B) and (C)

correspond with the symbol in Fig.2, respectively.
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Figure 4: QE-maps after cw operation measured at the preparation system: (left) directly after the transportation from
the gun to the preparation system. (center) after additional cesium deposition. (right) after refresh and reproduce NEA

surface.
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