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Abstract

Transmittances of SiO; and ZrO, thin films, made by the electron beam evaporation
method, were measured with a spectrophotometer to be used in determining their optical
constants and thicknesses in the envelop method. New color glass lenses with high
transmittance, which now can be manufactured in the industry, was successfully designed
by using these constants. Also the vacuum evaporator could be mechanically corrected

with these constants as correction factors.
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Figure 1. Schematic geometry for optical transmission at normal incidence.
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Figure 2. Typical transmission spectrum for a single layer SiO; thin film.
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Figure 3. Typical transmission spectrum for a single layer ZrO; thin film.
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Figure 4. Refractive index dispersion spectra of single layer SiO; thin film

Table 1. Index of refraction for the SiQ; coating materials

Index of refraction

400 nm 500 nm 600 nm 700 nm
Thin film 15146 1.4922 1.4737 1.4665
Bulk 1.4799 1.4693 1.4641 1.4610
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Figure 5. Refractive index dispersion spectra of single layer ZrO; thin film

Table 2. Index of refraction for the ZrO, coating materials

Index of refraction
400 nm 500 nm 600 nm 700 nm
Thin film 2.0141 1.9956 1.9781 1.9650
Bulk 2.0951 2.0370 2.0109 1.9962
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Table 3. Design data of the blue color glass lenses system

# Layer Optical Th. Physical Th. Material n
1 L 0.468 1762 SiO, 1.45989
2 H 0.082 22.1 Zr0, 2.04768
3 L 0.087 327 SiO; 1.45989
4 H 0.129 346 Zr0, 2.04768
5 L 0.299 1127 SiO, 1.45989
Reference wavelength : 550 nm
Unit : nm
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Figure 6. Transmission spectra as a function of wavelength for the five layer thin film
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Figure 7. Chromaticity coordinates of the reflection beam angle in the CIE diagram.
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Figure 8. Change of transmittance of the coating thickness for reference wavelength A =550nm.
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