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Abstract

Polarization manipulation is still partially limited in the THz region because of the lack of optical components such
as quarter-wave plates. In this paper, a variably polarized THz source based on a novel crossed-undulator configuration
for superradiant emission scheme is presented. We show that a phase shifter consisting of a radiation transport line with
variable path length and an electron beam line with fixed path length and variable Rss is suitable for this scheme. We
also examined its polarization property and found that, although the polarization is in general significantly dependent on
observation angle, a high degree of polarization can be obtained under an angular limitation. A radiation simulation and
theoretical analyses indicate that it is possible to achieve an average output power of the order of 100 mW in this
scheme even under an angular limitation to obtain a degree of circular polarization of 0.9.
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Figure 1: Number of periods dependence of the effective
radiation intensity. The left vertical axis and the dashed
line show the ratio of the effective intensity to the total
intensity, W.. The right vertical axis and the solid lines
show the effective intensity, Ry for rms relative energy
spreads of electrons of gs = 1%, 0.5 % and 0.23 %. The
value of the intensity is normalized by that of the
designed source (N =7 and g5 =1 %).
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