4T % 512 IS S Vol. 47, No. 12
2020 4E 12 A CHINESE JOURNAL OF LASERS December, 2020

B T4 L BRSO AU D e 25 11 X S Bl 25

RRADS AERST, Kt BREY, GRETT, HEAT

i E R B L I SR AL ST B SO R L % . B 2018005
“of E BLAE B E AR SR B S L, dEED 100049

FEE AT IR A R SR R 4e 2 6 Bt It A T —Fh T AR 40 A 58 15 U B s R AR e R . AE
1. 460~1. 625 pm B A, R BT S0 BR 22 43 Bk i it 7 — AR IS 0. 98 pm (9 2 A BT L PR OB ME L 1206
BT Y i KA 55 dB, ARAE I ITHEE A R AT i 7 R B S B L BOR X2 A I G AT T 5256 1 4, 9T AT Ot I M
AR . AR FE W O E  RE S AR DG B AT R TE 80 L b L IE G TE 20 dB DA B L R AT IAE) 32 dB. 5
RS REAR —B, ML TAE 50 WK 4 8 el iy RO 5 B/ T 1/4 ARG ik 1 A 8 8 et 19 14 J5 32 O i S Al 7E
JEVI O S0 R 4 0 £ 1R T BRS04 O PR Mk R L E A BRI T ORI T2 R MERE . b A 3% e R A 2 Ik TR A 4
ZhiE R il 4 S A B RECE SR T A 30 B B0 0 4 R R s

KR LA MRS AZak R HIREOEH; BRI

FESES 0436 XEFRER A doi: 10.3788/CJL202047.1201005

Design and Fabrication of Polarizer Based on All-Dielectric

Resonance-Domain Grating

2

Wei Zhangfan"?, Hu Jingpei'”", Zhang Chong'?, Dong Yangeng''’®, Zeng Aijun"*",
Huang Huijie'’
'Laboratory of Information Optics and Optoelectronic Technology, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Shanghai 201800, China ;
*Center of Materials Science and Optoelectronics Engineering , University of Chinese Academy of
Sciences, Beijing 100049, China

Abstract Based on the characteristics of resonance-domain grating, a high performance polarizer for near-infrared
communication band is designed and fabricated using commercial silicon-on-insulator(SOI). In the wavelength range
of 1.460 um to 1.625 pm, an all-dielectric resonance-domain grating with a period of 0.98 pum is designed by use of
finite difference time domain method. The maximum extinction ratio of the grating is up to 55 dB. According to the
results of the design, the polarization grating is experimentally fabricated by electron beam lithography and the
polarization performance of grating is measured. Experimental results show that the transmission of transverse
magnetic polarized light of grating exceeds 80% , the extinction ratio of the polarization grating is more than 20 dB,
and the maximum value can reach up to 32 dB, agreeing well with the simulation results. Compared with the
polarization characteristics of the traditional sub-wavelength metal grating whose period requires less than a quarter
of the incident light wavelength, the polarization grating exhibits good polarization performance with near
wavelength grating period, reducing the difficulty of lithography in fabrication. Moreover, the polarizer is fabricated
based on commercial SOI, which is compatible with the existing mature semiconductor technology and has strong
integration and practicability.
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Fig. 1 Schematic diagram of resonance-domain grating

structure based on SOI
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Fig. 2 Transmission and extinction ratio variation curves of all-dielectric resonance-domain grating with different grating

periods. (a) Transmission curves; (b) extinction ratio curves
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Fig. 3 Transmission and extinction ratio variation curves of all-dielectric resonance-domain grating with different grating

widths. (a) Transmission curves;
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Fig. 4 Transmission and extinction ratio variation curves of all-dielectric resonance-domain grating with different etch

depths. (a) Transmission curves; (b) extinction ratio curves
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Fig. 5 Transmission, reflection, and absorption variation curves of all-dielectric resonance-domain grating with different

incident light wavelengths and cross section distributions of electric field inside grating at wavelength of 1.53 pm

under the normal incidence of different polarized lights. (a) (¢) TM polarized light; (b) (d) TE polarized light
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Fig. 6 Scanning electron micrograph of all-dielectric
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