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Abstract

A variable polarized THz light source using a crossed-undulator configuration has been developed at Research Center
for Electron Photon Science (ELPH), Tohoku University. A demonstration experiment will be carried out using newly
constructed compact planar undulators at a test linear accelerator called t-ACTS in ELPH. The magnetic field
measurement has been performed. The maesured fields of the two undulators were in good agreement with each other. A
variable Rsg triple bend lattice has been studied for the electron beam line as a phase shifter. Assuming an expected setup
(a distance between the centers of each undulator, 5 m and the fundamental frequency, 1.94 THz), degree of circular
polarization larger than 0.9 can be obtained in the angular range of 2.0 mrad, i.e. 12% of the radiation angular spread.
Only the central part of the radiation will be used in the demonstration experiment.
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Table 1: Undulator Parameters

Magnet array Halbach type

Block dimension 70 mm x 23 mm x 20 mm
Period length 80 mm

Number of periods 7

Total length 587 mm

Magnet material NdFeB

Residual magnetic field 1.22T

Gap 33 mm

Peak magnetic field 0471 T

K value 3.52
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(A) Horizontal

Constructed undulators.
deflection (CU1, under the magnetic field measurement).
(B) Vertical deflection (CU2).

Figure 1:
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Figure 2: Magnetic fields on the axis. The red, blue and
green lines denote the measurement of CU1 and CU2 and
the calculation by the Radia code, respectively.
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Figure 3: Magnetic field distribution in the x direction at
z=0. The red and the blue dots denote the measurement of
CU1 and CU2. The green line is the calculation by the
Radia code. The values are normalized by each By(x=0).
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Figure 4: Calculated electron trajectories for the energy of
22 MeV. The red, blue and green lines denote the result
assuming measured magnetic fields of CU1 and CU2 and
that of the Radia code, respectively.
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Figure 5: Calculated frequency spectra of one undulator
from one electron. The red, blue and green lines denote the
result assuming measured magnetic fields of CU1 and
CU2 and that of Radia code, respectively.
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Figure 6: Angular dependence of Pc. The red line and the
blue broken line denote Pc and angular dependence of the
intensity of the undulator radiation, respectively.
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