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Abstract

IR-FEL research center of Tokyo University of Science (FEL-TUS) is a facility for aiming at development of the
high performance FEL device and promotion of photo-sciences using it. The main part of FEL-TUS involves a mid-
infrared FEL (MIR-FEL) which provides continuously tunable radiation in the range of 5 -14 micrometer and a variety
of experiments are by the use of this photon energy corresponding to the various vibrational modes of molecules are
now underway. We also are making effort to develop a far-infrared FEL (FIR-FEL) in order to realize FEL lasing in the
THz region. The status of research activities at FEL-TUS will be presented.
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Table 1: Comparison MIR-FEL and FIR-FEL

MIR-FEL FIR-FEL
Wavelength 5-14 300-1000 um
¢ beam energy 40 10 MeV
Optical Resonator ~ Fabry-Perot Hybrid*
Status User Under
Operation development

* a rectangular waveguide and cylindrical mirrors
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Figure 1: Layout of FEL-TUS.
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Figure 2: Schematic layout of MIR-FEL.
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Figure 3: Machine operation time from 2010 to 2014.
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Figure 4: Photograph of water leaking from klystron
magnet.
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Figure 5: Characteristic features and the corresponding
research fields explored by MIR-FEL.
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Figure 6: Pulse time structure of MIR-FEL output.
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Figure 7: The correspondence of tunable wavelength
range of MIR-FEL to vibrational mode of molecule.
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