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Antireflection of Silica Nano-Microsphere Surface
Structure in Visible Light

Xu Qinfang Liang Lei Hu Manli Sun Hao Zhou Libin Xiang Guanghua
(Department of Physics, Northwest University, Xi'an, Shaanxi 710069, China)

Abstract The optical transmission characteristics and the photonic band gap (PBG) of the nano-film are studied
which consists of silica colloidal microspheres with different sizes. Nano-colloid crystal film is self-assembled with
light transmitted colloidal SiO, microspheres on glass substrate. Bragg law is used to analyze the influence of the
microspheres size on photonic band gap. In order to achieve omni-directional antireflection in the range of visible
light, it is proposed to move the bandgap of colloidal crystals to the ultraviolet (UV) band by changing the size of
colloidal particle. It is found that close to 0.5% average reflection can be achieved when the particle size is 112 nm,
and duty ratio is 0.45. Experimental results show that the average reflectance of glass surfaces is reduced from 4.3 %
down to 0.7% in the wavelength range from 400 nm to 800 nm. Through controlling colloidal particle size to move
the photonic bandgap position, optimizing crystal structure parameters, the antireflection in visible light band is

achieved, and the utilization of visible light by the optical components is effectively improved.
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Fig.1 Geometric structure of silica colloidal crystals
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Fig. 2 Principle in omni-antireflective coating

structure
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Table 1 Central wavelength of band gap (A,.)
of colloidal crystals with different particle sizes

at incident angles 0° and 10°

Colloidal-sphere diameters Amax /MM ey /DM
(D/nm) (6=0"  (6=10"

300 571 515
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Fig. 3 Average reflectance of silica colloidal crystal as

a function of film thickness and duty ratio
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Fig. 4 (a) SEM images of silica colloidal crystal and corresponding Fourier transform image [inset in (a) ];

(b) cross-sectional view
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Fig. 5 Reflectance spectra of the silica colloidal crystal

particles at different incident angles
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Fig. 7 SEM images of silica microspheres film. (a) Top view; (b) cross-sectional view
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