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Abstract

Research and development of a variable polarized terahertz superradiance source is being progressed at Research
Center for Electon Photon Science, Tohoku University. A crossed-undulator configuration using coherent undulator
radiation from a short electron bunch is being studied for the light source. In this paper, basic features of coherent
undulator radiation in terahertz region and concept of the variable polarized terahertz superradiance source using a
crossed-undulator are shown. The superradiance source is composed of two crossed planar undulators and a phase shifter
between them. Two crossed polarized superradiances are generated by the undulators. Arbitral polarization is generated
by giving the first superradiance variable delay using the phase shifter and superimposing them. Radiation from terahertz
undulator includes many higher harmonics because of the large K value. However, quasi-monochromatic coherent
radiation can be generated by using an electron bunch having a length of approximately 200 fs. Polarization of such
radiation can be controlled by using the crossed-undulator configuration.
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Figure 1: Electron beam and undulator parameters for
fundamental frequency of 1 THz.
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Figure 2: An electron trajectory in a sinusoidal magnetic
field.

Table 1: Parameters Used in the Calculation of Undulator
Radiation

Period length Au 0.1m
Number of periods 25

K value 3.81
Peak magnetic field By 0410T
Electron energy 19 MeV
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Figure 3: An electric field of undulator radiation from
one electron.
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Figure 4: A spectrum of undulator radiation from one
electron.
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Figure 5: Bunch form factor assuming Gaussian
distribution.
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Figure 6: An electric field of undulator radiation from
103 electrons. (A) 6=50 fs. (B) 6=200 fs.
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Figure 7: A spectrum of undulator radiation from 10°
electrons. (A) =50 fs. (B) /=200 fs.
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Figure 8: (A) Concept of a variable polarized terahertz

superradiance source using a crossed-undulator
configuration. (B) Concept of a phase shifter.
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