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Abstract

The near-infrared free electron laser (FEL) and parametric X-ray (PXR) at Laboratory for Electron Beam Research
and Application (LEBRA) have been served for a variety of users’ experiments. Since the beginning of the
collaboration with AIST in 2012, development of the terahertz-wave coherent synchrotron radiation source was greatly
advanced; the terahertz beam was constructed to share part of the FEL optical beam line and has been served for user's
experiments. The 125-MeV electron linac operated approximately 1890 hr in 2013. The electron beam acceleration time
was approximately 800 hr, which is about 30 % shorter than that in 2012 due to nearly four months of aging required of
a klystron before stable operation. A vacuum leak was found at the ceramics vacuum tube located upstream of the
accelerating tube. The FEL resonator mirrors installed in 2012 are still in use. Though no serious damages have been
seen around the coupling hole of the output mirror, the FEL output power in the region of the wavelengths shorter than
2000 nm has been decreasing since the beginning of fiscal 2013.
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Figure 2: Share of the machine time for each application
(outer circle), and performance of the beam acceleration
time used for a variety of experiments (inner circle).
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Figure 3: Top view of the accelerator facility indicating
the location of ion pumps.
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Figure 4: The long term behavior of the ion pump
vacuum obtained from the records of ion pump currents.
The vacuum of the ion pump ACC#! near the first
accelerating tube has shown a periodic change.
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Figure 5: The photograph of the ceramic duct where an
apparent vacuum leak was found.
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Figure 6: Performance of the FEL output power as a
function of the wavelength. The upper graph shows the
result for the region from 1200 to 6000 nm and the
lower graph for the region shorter than 2000 nm.
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