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Abstract

A mid-infrared Free Electron Laser (FEL) facility, named Kyoto University FEL (KU-FEL), has been developed for
promoting energy related researches at Institute of Advanced Energy, Kyoto University. In fiscal year 2015, the FEL
operated for 255 hours. About 70% of operation time was dedicated to users. There was a shutdown periods in August
and September for machine maintenance. The present status of KU-FEL facility is reported in this paper.
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Figure 1: Schematic drawing of KU-FEL accelerator
and FEL devices in July 2016.
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Table 1: Performance of KU-FEL

Wavelength Range 3.6 —23 pm
Max. Macro-pulse Energy* 30 mJ @5 pm
Typ. Macro-pulse Duration 2 us

Max. Micro-pulse Energy* 5] @5 pm
Micro-pulse Duration’ 0.6 ps @12 pm
Typ. Bandwidth 3%-FWHM

*QObserved after 12 m transport.
TReported in reference [3].
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Figure 2: Available macro-pulse of KU-FEL in its

wavelength range at the user station #1. Numbers written

in the graph shows the electron beam energy. Gray line is
the percentage transmission of air with 12 m path length.
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Figure 3: Operation time of KU-FEL facility in FY2015.
The adjustment of accelerator, machine tuning for FEL
lasing, study on the driver linac, FEL transport line
development and FEL parameter measurements are
included in “Others.”
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Figure 4: History of total operation time and user
experiment time of KU-FEL since 2009. The maximum
operation time per year is 960 hours, which is limited by
radiation restriction.
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Figure 5: Mounted high voltage capacitors in a klystron
modulator. Four capacitors in the front side are used
capacitors transported from AIST. Two capacitors in the
back side are the original capacitors used in this
modulator.

Figure 6: Mounted high voltage capacitors in a klystron
modulator. Rectangular ones are new capacitors made by
NWL CAPACITORS. Others are original ones.
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Figure 7: Measured result of shot-by-shot fluctuation of
RF phase of the klystron output which is used for
driving the thermionic RF gun. (a) Result with the old
pulsed RF amplifier. (b) Result with the new pulsed RF
amplifier.
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