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Abstract

A photocathode DC gun is used at compact energy recovery linac (cERL) in KEK. Since a laser for cathode excitation
has a circular profile through pinhole, the beam profile from the gun is also circular. However, asymmetric profiles
were measured without unwanted external electromagnetic field in high charge beam operation in March 2017. This
phenomenon is not measured when beam has a bunch charge of several pC, but is measured for the high charge beam
operation with a bunch charge of 40 pC or more. Metal mirrors to transport the laser to the cathode surface is considered
as one of the cause which makes the beam profile asymmetry due to deformation of space charge field. In order to
estimate the effect quantitalively, we have calculated the space charge effect including the effect of the metal mirrors
existing in the beam transport line. For 40 pC, we found out that the laser mirrors deform the cylindrical symmetry of

the space charge field and the beam profile.
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Figure 1: Laser transport system.
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Figure 2: Laser profile.
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Figure 3: Measured beam profile having the bunch charge
of 40 pC at 1.02 m downstream from the cathode surface.
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Figure 4: Implemented algorithm to calculate electrostatic
field.
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Figure 5: Calculation model of conductor (beam pipe and
laser mirror) and charge distribution.
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Figure 6: Comparison of numerical calculation result and
analytical solution.
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Figure 7: Distribution of calculated electrostatic potential.
The potential gradient becomes large due to the laser mir-
ror.
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Figure 8: Electric field at a position where the beam ex-
ists. Only the electric field with the strong strength is be-
ing incicated. The potential gradient becomes large due to
the laser mirror, therefore the strong electric field has oc-
curred to the direction where the laser mirror exists com-
pared with the other directions.
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Figure 9: Beam size dependence on asymmetric rate.
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Figure 10: The evolution of beam size from gun to screen
monitor with a bunch charge of 40 pC.
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Figure 11: Model of axisymmetric mirror.
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