Anti-reflection coating using moth eye structure
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— Introduction

The low frequency telescope of LiteBIRD, a proposed space mission to map the polarization
W of the CMB, operates between 34 and 270 GHz. The first element of the optical system is a
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sapphire-based achromatic half-wave plate.
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, / We present a study aimed at optimizing the shape of sub-wavelength structures that serve
e oqavertwp @S anti-reflection coating for the half-wave plate. We extend the laser ablation work of
NI Matsumura et al.[1] and Young et al [2] and demonstrate a laser-ablated sapphire prototype
T hmaymrr g that has more than 90% transmittance over the low frequency telescope's bandwidth.
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— Moth eye structure as broad band AR Simulation using RCWA
Parametrization of the pyramidal structure Modelling the non-linear shape
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— Summary

- We conducted the design optimization and the prototype fabrications.
* The structure shape is desired to be a bell shape rather than a Mt.Fuji shape to achieve high transmittance. The optimal range of the parameter is broad.
- We fabricated the prototype sample and simulate the result. We achieved above 90% transmittance using the SWS AR over the LFT observing band.




