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Abstract

Variable polarized THz sources are very useful for biological analysis. Vibrational circular dichroism (VCD)
measurements in the THz region are extremely sensitive to conformational changes in proteins. We are developing a
variable polarized THz source that can generate arbitrary polarization states by utilizing the coherence of undulator
radiation. A short electron pulse can produce the coherent undulator radiation at wavelengths longer than electron pulse
length with the intensity proportional to the square of the number of electrons contained in the pulse. This THz source
can manipulates the polarization utilizing a linearly polarized radiation from an undulator using Martin-Puplett
interferometer employed as an optical phase shifter. The polarization control of coherent undulator radiation has been
demonstrated using the THz coherent undulator radiation source driven by a compact photocathode RF-gun linac at IAE,
Kyoto University. Preliminary results will be presented in this conference.
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Figure 1: Variable polarized coherent THz source using
one planar undulator.
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Figure 2: Electric field distribution of coherent undulator
radiation from an extremely short electron bunch. (N =

25, f. = 1.0 THz).
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Figure 3: Martin-Puplett type polarization control system.
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Figure 5: Measurement setup.
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Figure 6: (Up) Interferogram of the undulator radiation.
(Down) Frequency spectrum of the undulator radiation.
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Figure 7: Measured intensity of undulator radiation as a
function of rotation angle of the wire-grid. (Up) The lines
L1 and L2 show the cases where the relative phase
difference (8) are 0 and , respectively. (Down) The C1
and C2 represent the cases where the 6 are —m/2 and
+1/2, respectively.
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