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Abstract

The 125-MeV electron linac at the Laboratory for Electron Beam Research and Application (LEBRA) in Nihon
University has been used for the generation of the near infrared FEL and the Parametric X-ray Radiation (PXR). In
addition, by using the FEL optical beam line, the terahertz-wave coherent synchrotron radiation (CSR) beam line has
been expanded to the FEL irradiation laboratory since 2012. The electron 100 kV DC gun system for the LEBRA can
extract the electron beam in three modes, the full bunch, the superimposed and the burst modes. However, the shape of
the electron gun wehnelt electrode has not been optimized for operation with respect to the superimposed or the burst
modes; the wehnelt was in designed for use in the full bunch mode operation. The beam transmission is slightly lower
due to the beam spread at the operation modes of the superimposed and the burst modes. The optimization of the
electron gun electrode corresponding to all operating modes is needed to increase of the beam transmission. Therefore,
the optimization simulation of the wehnelt shape was carried out to increase the beam transmission at all beam
operation modes. The present paper describes shape optimization of the electron DC gun for the burst and the
superimposed modes.
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Figure 1: LEBRA electron 100 kV DC gun system. In

order to suppress the focusing power, wehnelt is inclined
gently. Anode shape is a flat plate.
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Table 1: Electron Gun Parameter

Electron Sources Eimac Y-646B
Cathode Area 0.5 cm?
Cathode Filament voltage 6.0V
Cathode Filament Current 13A
Control Grid Gap 150 um
Grid Wire Diameter 254 pm
Grid Wire Spacing 150 pm
Transparency of grid 69 %
Cathode Voltage -100 kV
Cathode to anode distance 30 mm
Gridpulse voltage 53~63V
Grid bias voltage 53V
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Figure 2: Full bunch, the superimposed and the burst modes beam simulation. (a): Full bunch mode operation. (b):
Superimposed and the burst modes operation. The details of a grid are disregarded.
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Figure 4: Comparison of the emittance due to the
difference in wehnelt shape in each operation mode.
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Figure 3: Beam simulation which changed the wehnelt electrode shape. (a): Full bunch mode beam simulation. (b):
Superimposed and the burst modes beam simulation. The details of a grid are disregarded.
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