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Experimental researches of THz coherent radiation at KURRI-LINAC
and JAEA-ERL

Toshiharu Takahashi

Research Reactor Institute, Kyoto University

<Synopsis>

In the L-band electron linear accelerator at Research Reactor Institute in Kyoto University (KURRI-
LINAC), the property of several types of coherent radiation (synchrotron radiation, transition radiation,
Cherenkov radiation, diffraction radiation, and Smith-Purcell radiation, and pre-bunched FEL) in the
millimeter and sub-millimeter wave regions, i.e. the sub-THz region, have been experimentally
investigated since 1991. The beamline for the millimeter wave spectroscopy has been constructed, in
which coherent transition radiation (CTR) has been used as a light source, and the spectroscopic
research for gas and solid materials have been demonstrated. The spectrum of coherent radiation from
successive bunches has been constituted of the higher harmonics of L-band RF (1.3 GHz) due to the
interference between wave packets. Single-bunch operation enables us to perform the high-resolution
measurement and to remove the restriction of the delay time in the time-resolved spectroscopy. The
spectrum of CSR has been also measured in the energy recovery linac at the Japan Atomic Energy
Agency (JAEA-ERL) in the wavenumber range from 0.5 to 15cm™. The detected power through the

acceptance angle of 37 mrad was 2x10™* W/cm™ at 2.5 cm™ for the average beam current of 17.7 pA.
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