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Development of a meta-material based half-wave plate for a measurement of the
cosmic microwave background polarization.
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We studied the feasibility of using an alumina as a birefringent material by

fabricating an array of grooves on its surface. Among a number of candidate materials for a
millimeter wave telescope we particularly targeted alumina due to its availability in size together
with the thermal and millimeter wave properties. First, we machined the square groove on an alumina
disk by dicing saw. This is to show the concept demonstration of fabricating the birefringent
material to hard material, like alumina. While a dicing is limited due to the wear and tear for a
larger area machining, we further investigate the possibility of 3D printing and laser machining. In
both cases, the machinability that is required for a millimeter wave telescope is feasible and the
limitation to the large area machining, a diameter of ~0.5 m, is only limited by an available stage
size. With this concept demonstration, we developed a path forward to fabricate the large diameter
wave plate using a micro-machining.
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