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Based on liquid crystal, a wavelength tunable guide mode resonance filter (WTGMF) with a center

width is the narrowest with only 0.96 nm. In addition, the main factor that determine the wavelength tuning range
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wavelength of 1.55 pm is designed and optimized by using the rigorous coupled wave method. From calculation, the
of WTGMEF is the thickness of the liquid crystal layer. The tuning range increases with the increase of the thickness
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thicknesses of anti-reflection layer and substrate both have influence on the resonance line width of the filter. The

thinner the thickness of anti-reflection layer is, the wider the resonance line width is. However, there is always an

5l

optimum substrate thickness to minimize the line width. When the substrate thickness is 300 nm, the resonance

1600 nm, the wavelength tuning range reaches the maximum of 39 nm.
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of the liquid crystal layer and finally reaches stability. When the thickness of the liquid crystal layer reaches
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Fig. 1 Schematic of tunable GMF
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Fig. 2 Relationship between refractive indexes of ordinary light (n,), extraordinary
light (n,) and liquid crystal rotation angle ¢
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Fig. 3 (a) Resonance linewidth of the filter with different antireflection layer thicknesses; (b) antireflection layer thickness

and grating period required for filter to achieve resonance at wavelengh of 1.55 um, while f= d/A=0.5, d,=166.9 nm,

d,=215 nm, d,,=215 nm, d.=40 nm, d,+d»x=215.8 nm
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Fig. 4 Effect of substrate thickness on linewidth of the filter while f= d/A=0.5, A=898.8 nm,
d,.=166.9 nm, d,.=1600 nm, d.=40 nm, dar=165.8 nm, d,=50 nm
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Fig. 5 (a) Resonance spectra of the filter with different substrate thicknesses of 270 nm and 300 nm,
(b) electric field distributions with substrate thickness of 270 nm while f=d/A=0.5, A=898.68 nm,
d,=166.9 nm, d,,=1600 nm, d.=40 nm, d,=165.8 nm, d,x=50 nm
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Fig. 6 Influence of liquid crystal layer thickness on wavelength tuning range of the filter while f=d/A=0.5,
A=898.68 nm, d,=166.9 nm, d.=270 nm, d.=40 nm, d x=165.8 nm, d,=50 nm, d.=270 nm
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Fig. 7 Reflectance spectra of WTGMF with different voltages applied on the liquid crystal layer while f =d/A=0.5,
A=898.68 nm, d,=166.9 nm, d.=270 nm, d.=40 nm, d xx=165.8 nm, d,=50 nm, d,,=1600 nm
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