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Abstract Recently, the liquid crystal reflectarry (LC-RA) using liquid crystal as a dielectric substrate of a reflectarray is 
expected for beam steerable antennas. Dielectric constant of the liquid crystal changes by applying a bias voltage, and the 
scattering beam direction can be controlled. However, change of dielectric constant of the liquid crystal is limited in a range 
from 2 to 3, and it is not enough to change the phase of reflection coefficient up to 2  in the unit-cell analysis of periodic 
structure. In this paper, the liquid crystal reflectarray using double-layer patch elements is proposed to increase the phase-range 
of reflection coefficient and fundamental study of LC-RA is performed.    
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