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It is very important to obtain the accurate optical constants of thin films for the design and the
anufacture of high-quality optical coatings, especially for those optical characteristics very sensitive to the variation

of refractive index. SiO, as a common low refractive index material is difficult in accurately fitting the optical
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constants which are close to those of the substrates. In this paper, single layer SiO, film is prepared by ion beam

sputtering. Considering the error in measurement and the influence of the substrate refractive index, the refractive
index of SiO, is obtained by the transmission envelop and the reflection envelop methods
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of the few errors in actual measurement of residual reflection

two methods are compared by inverting the obtained refractive index. The analysis shows that the refractive index of
b
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precision can be well obtained by directly using the residual reflection of substrate and films because
thin films; refractive index of SiO; ; envelop method; accurately fitting
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Fig. 1 Residual reflectance of substrate (a) and film (b)
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Table 1 Refractive index of SiO, and substrate at

the same wavelength

Wavelength /nm np (Si0y) n. (Substrate)
414, 35 1. 49535 1. 64809
452. 50 1.49166 1.63970
499. 59 1. 48877 1.63299
556. 58 1. 48641 1. 62696
629. 88 1. 48369 1.62091
726. 90 1.48181 1.61610
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Fig. 4 Refractive index obtained by transmission envelop
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