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Fig. 1 Schematic drawing of typical MIR-FEL oscillator.
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Fig. 2 (Color online) Schematic diagram of facility layout.
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Fig. 3 Schematic diagram of MIR-FEL oscillator in KU-FEL.
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Fig. 4 Time structure of electron bunch and FEL pulse of KU-
FEL.
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Fig. 5 (Color online) Available macro-pulse energy of KU-FEL at
the user station #1. Thin line indicates the transmittance of
transport line between the FEL oscillator and the user station
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Fig. 6 Typical spectrum of KU-FEL at 11.5 um under the wide-
band high power operation and narrowband operation.

Table 1 Typical Performance of KU-FEL with thermionic opera-
tion available at user station #1.

Tunable Range 3.4-26 um

Spectrum High Power Wideband|~49% + long-wavelength tail
Width Narrowband ~1%

Maximum Macro-pulse Energy [40 mJ

Typical Macro-pulse Duration |2 us

Maximum Micro-pulse Energy |7 uJ@9 um
Macro-pulse Repetition Rate <2Hz
Micro-pulse Repetition Rate 2856 MHz

0.6 ps-FWHM@12 m in 201326

Micro-pulse Duration
0.26 ps-FWHM@10 pum in 2021

Maximum Macro-pulse Ave. Power |20 kW

Maximum Micro-pulse Peak Power| ~19 MW

Power Fluctuation

<10% FWHM
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Development and application of Kyoto University
free electron laser
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Abstract Mid-infrared free electron laser is a wavelength-tunable coherent light source which can provide
intense and short pulse laser in mid-infrared region. A compact mid-infrared free electron laser and
its user stations have been developed for energy related researches at Institute of Advanced
Energy, Kyoto University. In this article, the present status of the facility, performed application
experiments, and an on-going project aiming at further increase of peak intensity available at the
facility are introduced.
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