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Developments of meta-material based phased-array antenna for millimeter-wave
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Millimeter-wave Doppler radar can measure the electron density fluctuations
and velocities in fusion plasmas. In order to improve the performance of the Doppler radar to enable
multi-dimensional vector measurement of the flow velocity, the developments to innovative antennas
that can simultaneously emit millimeter-wave beams in any direction. The following two issues were

addressed for this aim. (1) Phased-array systems without scanning time: By using multiple
frequencies simultaneously, it was demonstrated that the beam is possible to simultaneously
irradiate. (2)Metamaterials-based broadband phasers: In order to give accurate phase difference to
each antenna element over a wide frequency range, the application as a metasurface reflective phase
shifter has been studied and evaluated, and its broadband capability has been confirmed.
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