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Research on tunable wavelength optical vortex source in high-power terahertz
coherent transition radiation
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This study aims to generate tunable THz-band vortex beam using a 100 MeV
electron linac at the LEBRA, Nihon University. The THz coherent transition radiation vortex beam
source was manufactured using aluminum with a helical target with a topological charge of 1. The
topological charge represents the number of phase rotations within the cross-section around a
singularity. A versatile mechanical shutter blade was modified with titanium to achieve the
tunability of the helical structure. The aluminum helical target was inserted into the beamline to
induce transition radiation, which was then extracted and measured in the atmosphere. Although
influenced of absorption by atmospheric water vapor, the spectrum, two-dimensional distribution,
power intensity, and polarization state were successfully measured using a wire grid, demonstrating
the generation of the THz coherent transition radiation vortex beam.
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