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Abstract The influence of diffraction of subwavelength relief grating on antireflection and transmission
performance is investigated. Theoretical analysis shows that, for achieving both effects of antireflection and
transmission enhancement, the period of grating must be small enough to eliminate the lateral waveguide loss caused
by diffraction. In order to achieve antireflection effect only, the lateral waveguide caused by grating diffraction can
be full used to reduce the reflectivity. Small grating period is not required at this point. The effects of period, duty
cycle and groove depth of one dimensional relief gratings on reflectivity are investigated with the method of rigorous
coupled—wave theory. A one—dimensional relief grating with period of 290 nm is fabricated by two—beam interference
method. Experimental results show that it has significant antireflection effect in the whole visible light wave band
and wide angular range, but this effect is only reflected in the non—-diffraction region. The fabrication difficulty can
be reduced greatly by choosing a reasonable grating periods according to the applications, which plays a positive
role in using subwavelength gratings more economically.
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Fig.1 Diagram of one—dimensional grating structure
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Fig.2 (a)~(c) diagrams of relationships between reflectivity and period, depth, and wavelength;
(d) diagram of relationship between duty cycle and reflectivity
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Fig.3 Diagram of one—dimensional relief grating with a period of 290 nm
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Fig.5 Simulated diagram of reflective and transmitted diffraction efficiency when TE polarized light incident on the sample at 30°
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Fig.6 Simulated diagram of 0 order reflective diffraction efficiency with incidence angle from 20° to 60°,

where the real line denotes the graing and the dot line denotes the glass
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Fig.7 (a) Experimental optical path of interference exposure; (b) AFM image of the grating by top view;
(¢) AFM image of the grating profile by side view
ROCRFEAR Y EZ A o Sy WEZOCME S5 #0215 HAT PR S ROR 2R i B SR TR DA SITU ™ - RE A SR 1 48
F R ARE S b7 BRGSO MRS R AT LEE L RICR IR i 8(b) i o i TR Y BOG A dAE SRy
D3R 2 B T JC R G T T T A BE L TR AR T OGN DI, B 55 T ROROERY T, AT R] LU E B R
THT Y SITU SF B HU S5 RO 77 A T AL 1G58 ™ A 3R o

light incident
direction

guided wave
P

VI8 (a) B o ST 0 R KBRS 24 3.3 em x 1.8 ems (b) U S8 7% B A
Fig.8 (a) Transmission diffraction image of the sample, the size of grating is about 3.3 cm X 1.8 cm; (b) image of anti-reflective
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