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Abstract

An oscillator-type mid-infrared Free Electron Laser (FEL) named KU-FEL has been developed at the Institute of
Advanced Energy, Kyoto University for energy related researches. A THz coherent undulator radiation source driven by
a compact-accelerator using a photocathode RF gun has been developed as an accelerator based intense THz light source
with quasi-monochromatic wavelength spectrum. In this paper, the present status of the facility is reported.
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Figure 1: Layout of KU-FEL facility in August 2024.
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Table 1: Performance of MIR-FEL

RF Gun Operation Mode

Thermionic Photocathode

Wavelength Range

2.5,3.15 um (SHG)

3.4-26 um To be determined

Max. Macro-pulse Energy* 80 mJ @8.4 um 5.7mJ] @11 pum
Typ. Macro-pulse Duration 2 us 3.5 us
Micro-pulse Repetition Rate 2856 MHz 29.75 MHz
Max. Micro-pulse Energy™ 14 uJ @4.9 um ~50 W @11 um
Micro-pulse Duration*t ~0.3 ps @11 pm [28] ~0.2 ps @11 um [28]
Typ. Bandwidth* 3 %-FWHM ~6 %-FWHM

Max. Extraction Efficiencyt

5.5% @11.6 um [27]

9.4 % @11 pm [29]
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Figure 2: Macro-pulse energy of MIR-FEL under the
thermionic operation available at the user station 1.
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Figure 3: Operating time of KU-FEL facility in FY2023.
The adjustment of accelerator, machine tuning of FEL
lasing, study of the driver linac 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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