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Abstract

The electron beam from the 125MeV electron linac at the Laboratory for Electron Beam Research and Application in
Nihon University has been used for generation of the infrared Free Electron Laser (FEL) and Parametric X-rays (PXR).
The electron beam can be extracted from the electron gun in three different modes, the conventional full-bunch mode,
the burst mode, and the superimposed mode of the full-bunch and the burst modes. Since the replacement of the gun
cathode by a new one in 2012, a significant decay in the extracted beam current during the macropulse had been found
in the burst and the superimposed mode beams. Gradually the decay in the beam current has been recovered by
continuous cathode heating over more than 1 year. The vacuum leak that occurred at around the flange of the cathode
assembly in the early stage of the cathode activation process is considered as the dominant cause of the behavior of the

gun.
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Figure 1: The photographs of the grid pulse coupler (left)
and the electron gun (right).

Table 1: Specification of the Electron Gun at LEBRA

Cathode assembly EIMAC Y646B
Extraction voltage -100kV
Macropulse duration 50us

High speed grid pulse duration 600ps (FWHM)
High speed grid pulse voltage 100 - 160V

High speed grid pulse interval
22.4ns (64 frequency dividing)
44 .8ns (128 frequency dividing)
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Figure 2: Rough images of the beam pulse waveforms
corresponding to the three different modes of the electron
beam acceleration; (a) full-bunch mode, (b) burst mode
and (c) superimposed mode.
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Figure 3: The gun emission current waveforms by the
cathode before replacement measured at CT1 just
downstream of the electron gun. The horizontal scale is
10ps/div and the vertical scale is SO0mV/div. (a): full-
bunch mode (grid bias voltage 53V, grid pulse voltage
62V). (b): superimposed mode (high speed grid pulse
voltage 160V, frequency dividing ratio: 64, grid bias
voltage 53V, grid pulse voltage 35V).
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Figure 4: The electron gun emission current waveforms
after replacement of the cathode assembly. (a) and (b) are
the results obtained shortly after replacement. As seen in
(d) and (e) the burst mode beam has not shown significant
decay in the peak current during the macropulse after 20
months of operation. (a): full-bunch mode (grid pulse
voltage: 53V), (b): superimposed mode (grid pulse
voltage: 53V, frequency dividing ratio: 64), (c): full-
bunch mode (grid pulse voltage: 67.4V), (d): burst mode
(high speed grid pulse voltage: 160V, frequency dividing
ratio: 64), (e): superimposed mode (grid pulse voltage:
55V, high speed grid pulse voltage: 160V, frequency
dividing ratio: 64). The horizontal scales are Sus/div in
(d), and 10ps/div in the other waveforms. The vertical
scales are 10mV/div in (a) and (b), 20mV/div in (c), and
200mV/div in (d) and (e).
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Figure 5: The beam current characteristic of the electron
gun for the cathodes before and after replacement.
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