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Diffraction property of broadband metal multi-layer dielectric
gratings based on rigorous coupled-wave analysis °
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(College of Physics Science, Qingdao University ,Qingdao 266071, China)
(Received 7 April 2011 ; revised manuscript received 1 May 2011)

Abstract
The rigorous coupled-wave analysis technique for describing the diffraction of metal multi-layer diffraction grating
(MMDG) is built. Formulation for a stable and efficient numerical implementation of diffraction efficiency is presented for
MMDG with TE polarization. With the merit function of the —1 order diffraction efficiency higher than 97% and working
bandwidth, the parameters of MMDG are optimized to achieve broadband. The bandwidths used for 800 nm and 1053 nm
can be 130 nm and 150 nm respectively. The manufacture latitude and the effective incident angle for the optimized

structure of MMDG are discussed. The optimized grating should be useful for chirped pulse compress.

Keywords; diffraction efficiency, metal multi-layer dielectric grating, rigorous coupled-wave analysis

PACS: 42.79. Dj, 42.40. Eq

* Project supported by the National Natural Science Foundation of China ( Grant Nos. 10804060, 10904080 ), the Taishan Scholars Program of
Shangdong Province of China and the Basic Research Program of Qingdao, China.
F E-mail ; kwjsd@ 163. com

114214-7



