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Abstract

Development of a 125 MeV S-band electron linac for the generation of terahertz radiation (THz) has been underway
at LEBRA in Nihon University as a joint research with KEK and National Institute of Advanced Industrial Science and
Technology (AIST). The THz measurement system can now be used in low-humidity environments by improving the
humidity measurement system, and we have confirmed that the THz intensity increases by about 30% in low-humidity
conditions. Based on the previous development of light sources, we are now developed new THz light sources. We have
been developed the Coherent Cherenkov radiation (CCR) source using the High-Resistivity Silicon hollow circular
truncated cone and the Coherent Transition Radiation (CTR) optical vortex source using the helical structure metal target.
In this paper, we report on the improvement of the dry air measurement system and the development of the THz sources.
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Figure 1: Layout of the 125MeV electron linac, PXR line, FEL line and THz line at LEBRA.

Table 1: Specifications of the LEBRA 125 MeV Electron
Linac and FEL, PXR and THz Light Sources

Accelerating RF frequency 2856 MHz
Beam Energy 40~100 MeV
Macropulse duration 5~20us
Klystron peak RF power 20 MW
Repetition rate 2 ~12.5 pps
Macropulse beam current 200 mA
FEL wavelength* 0.4 ~6.3 um
PXR energy 4 ~ 60 keV
THz wavelength 0.1 ~4.0 THz
FEL line CER
PXR line CTR, CER, CSR
THz Power ~1.0m]

* (0.4~1.3 um: results obtained by nonlinear beta barium
borate (BBO) crystal.
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Figure 2: THz-CER power and humidity measurement
data in the box. The red line is the value from the HITRAN
database corrected by the environmental parameters being
measured.
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Figure 3: Schematic of a Coherent Cherenkov Radiation
(CCR) source and a Coherent Transition Radiation (CTR)
sources. (a) Back side. (b) Front side.
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