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Abstract

The high-power terahertz time-domain spectroscopy (THz-TDS) system has been developed on the basis of a
compact S-band electron linac at AIST, Japan. The 40 MeV, 1 nC electron bunch is generated with the linac which
consists of photocathode rf-gun and two acceleration tubes. Then, a magnetic compressor compresses it less than 1 ps.
The short bunch is bended by a 90-degree bending magnet, which causes generation of the THz coherent synchrotron
radiation (CSR). It has useful characteristics such as high power, a short pulse and continuous spectrum. In particular,
the peak power of THz-CSR is estimated to be about 10° times larger than that of the conventional THz source on the
basis of the mode-locked fs laser. The THz-TDS is based on the EO sampling methods with the pump-probe technique.
The frequency spectrum is obtained by Fourier transform of the measured temporal THz waveform. In addition, it is
applied to the ultra-short bunch length monitor by analysing the THz spectrum. In this paper, we will describe details of
our system and present status of THz-TDS system.
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Energy 35 MeV
Energy spread <5%
Bunch length <1 ps
Charge per bunch 1 nC
Rep. rate 10 Hz
Beam size 1 mm x 1 mm
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