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Abstract

A mid-infrared Free Electron Laser (FEL) facility, named Kyoto University FEL (KU-FEL), has been developed for
energy related sciences in Institute of Advanced Energy, Kyoto University. In fiscal year 2012, the FEL operated for
570 hours. About 70% of operation time is dedicated for users. There were two shutdown periods in FY2012; one was
for the electric power saving in August and September 2012, and the other was for the building refinement in February
and March 2013. During the winter shutdown, the vacuum chamber for the undulator was replaced with a narrower one.
After the replacement, the tunable range of KU-FEL has been extended from 5-14 pm to 5-20 pum. Now there are two
major problems in KU-FEL linac. One is SF4 gas leakage through an RF window to the vacuum side. The other is a
timing drift of a klystron pulse. Those are not critical for the linac operation, but they should be fixed in near future. In
this paper, undergoing R&D work for the MIR-FEL is also reported.
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Figure 1: Schematic drawing of KU-FEL accelerator
and FEL devices in July 2013.
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Figure 2: Operation time of KU-FEL facility in FY2012.
The adjustment of accelerator, FEL lasing tuning, study
on the driver linac, FEL transport line development and
FEL parameter measurement are included in “Others.”
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Table 2: Typical FEL beam parameters

Spectrum Width (FWHM) ~3%
Macro-pulse Duration (FWHM) ~2us
Macro-pulse Energy 1-20mlJ
Micro-pulse Energy 0.5-25uw

Micro-pulse Duration (FWHM) <0.7 ps @12 pum ¥
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Figure 3: Macro-pulse energy of KU-FEL in the tunable
range. The undulator gap was varied from 16.5 to 22 mm
which corresponds to change of K-value from 1.49 to 0.94.
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Figure 4: Measured falling edge timing of klystrons for
the RF gun and the accelerator tube in KU-FEL.
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