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Table 1 Specification of the LEBRA 125 MeV electron linac.

Accelerating RF Frequency 2856 MHz
Beam Energy 40~125 MeV
DC Gun Voltage -100 kV
Klystron Peak RF Power 30 MW
Number of Klystrons 2
Macropulse Duration 5~20 us
Repetition Rate 2~12.5 pps
Macropulse Beam Current 200 mA
Energy Spread (FWHM) 0.5~1%

Klystron x 2

Fig. 1 (Color online) Layout of the 125 MeV electron linac, PXR line, FEL line and THz line at LEBRA in Nihon

University.
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Fig. 2 Pattern diagrams of the beam bunch trains accelerated in
two modes. (a) Full-bunch mode. (b) Burst modes.
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Table 2 Specifications of the LEBRA-FEL system.

Undulator Configuration Halbach type Planar

Magnet Material Dysprosium-containing Nd-Fe-B

Period of Undulator Field 48 mm
Number of Periods 49

Gap Width ~24 mm
K-value (RMS) 0.7~1.4
Resonator Length 6718.04 mm

Rayleigh Range 1.467m (@r=4m)

Auvailable Wavelength Range 0.4~6.7 um
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Fig. 3 (Color online) Comparison of normalized magnetic fields in
2000 and 2017. The horizontal axis represents the magnet po-
sition from the upstream side.
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(Color online) Measured FEL power as a function of the FEL wavelength. (a) Full-bunch mode. (b) Burst-mode.
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Fig. 5 (Color online) Schematic views of CER-THz transport sys-
tem. (a) CER-THz transport line and FEL beam line. A
part of the mirror of the optical transport system is con-
structed using ITO mirror with the optimized for the trans-
port of the THz. (b) Transport mirror system consists of the
total reflection toroidal mirror and the toroidal mirror with a
hole.
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Development and application of electron linac at
LEBRA in Nihon University

Takeshi SAKAI

Laboratory for Electron Beam Research and Application (LEBRA), Nihon University,
Narashinodai 7-24—1, Funabashi 274-8501, Japan

Abstract

Laboratory for Electron Beam Research and Application (LEBRA) in Nihon University, carries out
for developed two unique light sources, the Free Electron Laser (FEL) and the Parametric X-ray
Radiation (PXR), based on the 125-MeV electron linac with the aid of KEK and ‘‘Academic Fronti-
er Project’’, a matching fund subsidy granted by specifically the Ministry of Education, Culture,
Sports, Science and Technology (MEXT). LEBRA has been operated as a joint research facility
since 2004, with an annual operation time of about 1700 hours and an average of about 170
operations per year including experiments using each light source and accelerator maintenance.
The wavelength range of the available FELs is 400 nm to 6.7 um, and the intensity of the FELs has
been 0.1 to 60 mJ per macro pulse in full bunch mode and 0.1 to 17 mJ in burst mode. Also, since
2013, as a collaboration between LEBRA and AIST, LEBRA has conducted research and develop-
ment of a new light source for terahertz (THz) coherent synchrotron radiation (CSR), coherent
edge radiation (CER) and Coherent transition radiation (CTR). The LEBRA-THz source has the
highest intensity as a broadband accelerator THz source in Japan. Applied research on THz such
as THz-TDS has been carried out, and the vibrational fingerprint region measurement of phar-
maceuticals is under verification. In addition, the THz beamline is unique in that it has a combined
beamline where FEL and THz or PXR and THz can be used simultaneously. In this beamline, we
have realized the world’s first simultaneous measurement of infrared FEL and THz—CER. In the fu-
ture, we expect to conduct applied research using both of these light sources.
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