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A new approach to designing circular grating
focusing reflector”

Ma Chang-Lian Huang Yong-Qing! Duan Xiao-Feng Ren Xiao-Min
Wang Qi Wang Jun Zhang Xia  Cai Shi-Wei

(State Key Laboratory of Information Photonics and Optical Communications, Beijing University of Posts and
Telecommunications, Beijing 100876, China)

( Received 10 July 2014; revised manuscript received 13 August 2014 )

Abstract

A new approach to designing planar, high numerical aperture, low loss, focusing reflectors using circular subwave-
length high contrast gratings is presented. Through analyzing particular physical scene, a mathematical transformation
from existing “focus line” convergent beam, which can be achieved by bar grating reflector, to the convergent beam
with a “focus point”, is obtained. By changing the shape of the bar grating reflector with the mathematical transforma-
tion obtained, a circular grating reflector, which can achieve “focus point” convergent beam, is obtained. The focusing
properties and reflection characteristic of the circular grating reflector are numerically studied with the finite element
method. After the radially polarized light reflected from circular grating reflector with a diameter of 29.788 pm, the
beam will focus at 10 um away from the reflector, resulting in a numerical aperture of 0.8302 and a reflectivity of 0.9163.
In the focal plane, the numerical simulation results present a field distribution with a full width half maximum value of

1.5548 um, which is extremely close to diffraction limit.
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