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Computer Calculation and Application of Anti-reflective
Multi-Layer Coatings’ Optical Performance

WANG Shan

(College of Fundamental Studies, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: The optical performance of AR multi-layer coatings with non-quarter wavelength thickness was cal-

culated by the theory of optical thin films. Reflectance characteristics with the changing of optical thickness of

high refractive index layers were found and applied to the design of special AR multi-layer coatings.
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Tab.1 Relationship between zones of reflection R% and dZ

5 dz
0.10 0.12 0.16 0.20 0.25 0. 30 0.34 0.38 0.40
1 J— J— - J— — - — _
2 — — — — <5% — — — —
3 — — < 5% -— — — <5% — —
4 — < 5% — — <5% — — < 5% —
5 < 5% — — <5% — <5% — — < 5%
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Tab.2 Computed results of the reflectance for all kinds of coatings

MR iz — = — BEN AR
G(Z8) » 6ZA 0.160 14.619 5 96.606 7 95.705 4 13 e
0.165 5.228 5 96.098 0 96.047 8
0.170 6.913 8 95.434 4 96.347 3
0.175 18.896 6 94.568 1 96.609 8
0.325 20.137 2 94.565 6 96.6150
0.330 7.592 1 95.400 4 96,353 7
0.335 4.9332 96.040 6 96.055 2
0.340 13.481 0 96.531 4 95.714 1
G(Z8) « 1A 0. 160 13.606 1 95.308 5 94.3370 14 LI 2
0.165 5.169 6 94.677 9 94.755 2
0.170 6.5517 93.864 4 95.123 6
0.175 17.175 5 92.8154 95.447 9
0.325 18.611 8 92.935 6 9].755 8
0.330 7.303 4 93.929 0 95.138 5
0.335 4,845 3 94,700 3 94,772 4
0.340 12.3377 95.208 3 94.356 9
G(SZ) * 6 0.16 12.730 1 94.143 9 92.8223 12 W% 3
0.165 5.086 8 93.399 5 93.3179
0.170 6.369 8 92.448 2 93.756 7
0.175 16.085 7 91.234 6 94.1450
0.325 17.321 1 91.368 7 94.159 4
0.330 7.006 7 92.525 4 93.773 2
0.335 4,8153 93.433 () 93.336 8
0.34 11.649 5 94,143 3 92.844 |
((8Z) * 65A 0.16 12.730 1 94.143 9 92.822 3 13 LR 4
0.165 5.086 8 93.399 5 93.3179
0.170 6.369 & 92.448 2 93.756 7
0.175 16.085 7 91.234 6 94,1450
0.325 17.321 1 91.368 7 94.159 4
0.330 7.006 7 92.525 4 93.773 2
0.335 4.8153 93.433 0 93.336 8
0.34 11.649 5 94,143 3 92.844 1
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Fig.1 Reflectance of coating series G(ZS) * 6ZA
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Fig.2 Reflectance of coating series G(Z8) * 7A
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Fig.3 Reflectance of coating series G{SZ) * 6
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Fig.4 Reflectance of coating series G(SZ) * 6SA
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Tab.3 Physical length of the layers in all
kinds of coatings

dz Z(nm) S(nm)
0. 160 97.02 305.07
0.165 100.77 300.58
0.170 103.83 296.10
0.175 106. 88 291.61
0.325 198.49 157.02
0.330 201.55 152.53
0.335 204.60 148.05
0.340 207.66 143,56
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