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Abstract The optical properties of parabolic cone array microstructure of zinc selenide are researched by finite-
difference time-domain method. The effects of microstructure parameters, such as period, height, filling factor,
and profile shape on the reflectivity are discussed. Structural parameters corresponding to good antireflection effect
are obtained. The parabolic cone period microstructure is prepared by twice interference lithography and reactive ion
etching technology according to the simulated results. The surface morphology is analyzed by field emission
scanning electron microscopy, and the transmittances of the zinc selenide with double-sides polished and single-side
microstructures are respectively measured with the utilization of the Fourier transform infrared spectrometer. The
measured results illustrate that the average transmittance of samples with single-sided microstructure is 10% higher
than that of double-sided polished zinc selenide at 2-5 pm wavelengths, and the transmittance reaches a maximum
value of 82% at 2.3 pm.
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Fig. 1 Schematic of parabolic cone array structure
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Fig. 2 Relationship between microstructure period and structure parameters. (a) Reflectivity;

(b) zero-order transmittance; (c) total transmittance
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Fig. 3 Variations of reflectivity with wavelength at

different d /A values of parabolic cone
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Fig. 5 Effect of biomimetic microstructure with different shapes on reflectivity

(the shape of biomimetic microstructure changing from cylindrical rod to paraboloid)
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Fig. 8 Scanning electron microscopy images of microstructure. (a) Top view (0°); (b) profile (90%)
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Table 1 Comparison between theoretical design and experimental results

Parameter Maximum reflectivity /%  Average transmittance /% Height /nm  Period /nm  Filling factor
Design value <4 81.8 1000+£50 80020 1.0
Experimental value <5 80.9 1031 800 1.0
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