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Abstract

Variety of users’ experiments using near-infrared free electron laser (FEL) and parametric X-ray (PXR) have been
conducted at Laboratory for Electron Beam Research and Application (LEBRA). The 125-MeV electron linac operated
approximately 1740 hours in 2012, which is almost the same as that in 2011. Nearly a month was spent to recover
unstable electron gun emission, which was found caused by a mistake in fabrication of the capacitive area in the
matching load circuit for the grid-pulse coupler. In terms of the light source, the FEL resonator mirrors with the smallest
curvature radius (R = 3.5 m) at LEBRA were installed in place of the mirrors with R = 3.7 m which developed damages
on their surfaces during the use over than 3 years. The new mirror configuration is expected to reduce the damage
around the FEL coupling hole because of lower electric power density on the mirror surface. The optical beam line for
terahertz-wave coherent synchrotron radiation was developed in collaboration with AIST. Generation of the PXR beam
with the X-ray energy of 60 keV was tested by using a diamond single crystal.
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Figure 2: The machine time ratio for each operation
purpose.
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Figure 3: Photograph of the gun grid pulse coupler. (a)
The dummy load of the grid pulse coupler. (b) A burr
(yellow arrow) found under the plastic bolt head. (c)
After the removal of the burr.
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Figure 4: Change in the gun emission current
waveform. (a) and (b) show the macropulse emission
waveforms with different DC cuts at the input
connector for the high-speed grid pulse. (c) and (d)
show the emission waveforms when the high-speed grid
pulse train was superimposed on the macropulse. The
waveforms in different colors mean that they were
resulted from the emission measurement using different
DC cuts. An attenuator of 10 dB was inserted in series
at the input connector for the high-speed grid pulse.
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Figure 5. The beam line for the extraction and
transportation  of the terahertz-wave coherent
synchrotron radiation.
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