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Abstract

In this paper, a coating research method based on different experimental conditions is proposed,
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and a broadband antireflection film in visible light band is designed. TiO, and MgF, were selected
as coating materials. The broadband antireflection film (AR film) in 380 nm~780 nm band was de-
signed by TFCalc software. The refractive index of each band of single-layer TiO; and MgF- film, as
well as the effects of different central wavelengths, refractive index error and thickness error of
single-layer material and incident angle on the average transmittance (AT) of broadband AR film in
visible band were analyzed through simulation experiments. The results show that when the cen-
tral wavelength is 610nm, the incident angle is less than 50°, the refractive index deviation of TiO,
is —0.2~0, the thickness deviation is —10~0 nm, the refractive index deviation of MgF is -0.1~0.1,
and the thickness changes between -5 nm~5 nm, the full band average transmittance can be more
than 96%, which provides a reference research way for the research of optical films.
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Figure 1. Spectral curve of AR film in visible light band before and af-
ter optimization
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Figure 2. TiO, Spectra of different center wavelengths of single-layer thin
films
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Figure 3. MgF, Spectra of different center wavelengths of single-layer thin
films
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Figure 4. Broadband AR film in visible light band varies with central wavelength
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Figure 5. Effects of refractive index changes of TiO, monolayers on the
performance of broadband AR in visible light band
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Figure 6. Effects of refractive index changes of MgF, monolayers on broadband
AR performance in visible light band
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Figure 7. Effects of refractive index changes of TiO, and MgF, on AT value of
broadband AR films in visible light band
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Figure 8. Influence and analysis of TiO, monolayer thickness variation on
properties of broadband AR films in visible light band
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Figure 9. Influence and analysis of MgF, monolayer thickness variation on
properties of broadband AR films in visible light band
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Figure 10. Effects of TiO,and MgF, thickness changes on average transmittance
of broadband AR films in visible light band
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Figure 11. Influence of solar incident angle change on transmittance of broad-
band AR film in visible light band
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Figure 12. Effect of incident angle change on average transmittance of
broadband AR film in visible light band
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