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In this thesis, birefringent reconfigurable metasurfaces (BRM) at visible wavelengths was 
obtained by combining an Au nano-grating metasurface, which shows very high birefringence 
characteristics in visible light, and a microelectromechanical system actuator. 
The structural birefringence of the Au nano-grating can be controlled by dimensional parameters 

such as the thickness of the Au nano-grating. In this study, the birefringence modulation was 
demonstrated by controlling the effective thickness of Au nano-grating. 
Two methods were devised to control the effective thickness by electrothennal driving method and 

electrostatic driving method by applying "out-of-plane deformation", which is an effective 
approach to obtain large amount of modulation. As theoretical analysis was performed, it was 
demonstrated that the modulation of birefringence retardation close to 180

゜

can be obtained, at 
wavelengths of0.46µm, 0.53µm, and 0.63µm. 
First, the out-of-plane motion BRM using electrostatic driving method was designed and 

fabricated. By the device, the modulation of retardation was achieved at a wavelength of 0.633µm 
by up to 25.3

゜

(from 21.5
゜

to 46.8
゜

） by applying a voltage in the range of 0-200 V. In addition, the 
relationship between retardation and deformation was investigated as a function of the initial 
deformation in an upward convex shape at the time at which the nano-grating structure was 






