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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 in Institute of Advanced Energy, Kyoto University. In fiscal year 2013, the FEL
operated for 693 hours. About 72% of operation time was dedicated to users. There was a shutdown periods on March
2014 for machine maintenance. In FY2013, we have made efforts to improve the machine stability. A precise water
temperature control system for RF circulator has been manufactured by ourselves. The timing circuits in klystron
modulators have been revised to reduce timing jitter and drift. The aluminum shield inserted to a current transformer
has been replaced with longer one to avoid transverse beam kick due to charge-up of ceramic duct. Those improvements
have drastically increased the laser power stability of KU-FEL. Now there is a serious problem that four high voltage
capacitances of Pulse Forming Network (PFN) in a klystron modulator have already been reaching those lifetimes. We
need at least 14 capacitances in the PFN for FEL operation and now 18 are remained. Some efforts to increase the user
accessibility and FEL performance are also described in this report
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Figure 1: Schematic drawing of KU-FEL accelerator and
FEL devices in July 2014.
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Figure 2: Operation time of KU-FEL facility in FY2013.
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 3: 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 4: Influence of electric charge-up of the current
transformer (CT) in the straight section of RF gun. The
vertical axis is the excitation current of the steering
magnet used for compensating the transverse kick
induced by the charge-up of CT.
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Figure 5: Adopted countermeasure for charge-up problem
of ceramic duct used for current transformer. The blue
part indicates the old configuration of aluminum shield
which suffered from charge-up problem. The red part
indicates the new configuration of aluminum shield
adopted to solve the problem.
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Figure 6: Photograph of damaged capacitances used in a
PFN of a klystron modulator and an LCR meter used to
check the capacitance. The explosion proof valves of
three capacitances are already opened.
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