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Study of Weak Absorption of the Thin Films Coated on the Si Plates
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Abstract In order to reduce the absorption and loss in the process of coating thin films the weak absorption of the thin films coated
on the Si plates at 1315 nm and their surface feature were measured by using surface thermal lensing method and atomic force
microscopy respectively. The factors that induce absorption are briefly discussed.
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Fig.1 Schematic depiction of the photothermal deformation method PTD @ and the surface thermal
lensing method STL b
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1
Table 1 Basic feature of the measured samples
No. Base material Coating design Ryzs 45° Damage threshold/kW cm™2
1 Si TiO,/Si0, 99.75% 25
2 Si TiO,/Si0, 98.90% -
3 K9 Ti0,/Si0, 99.78% 28
4 Si Ti0,/Si0, 99.82% 30
5 Si Ti0,/Si0, 99.87% 40
6 Si TiO,/Si0, 99.80% 30
7 Si TiO,/Si0, 99.84% 35
8 Si TiO,/Si0, 99.80% 30
2
Table 2 Data of calibration sample and the measured samples
No. S Rezp g 45° é f/Hz A
0 1.0440 23.14% -69.00 203 61.04%
1 0.02958 91.50% -28.90 207 394.40 x 10~°
2 0.13752 31.98% -45.60 206 5246.23 x 1076
3 0.01488 85.93% -73.46 204 211.30x 107°
4 0.00694 84.00% -38.12 204 100.80x 10°¢
5 0.00336 81.49% 110.27 205 50.30%x 10~°
6 0.01028 76.83% -29.00 205 163.00x 107
7 0.00412 81.95% -20.30 206 61.33x107°
8 0.03604 81.10% 147.50 206 542.00% 107°
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Fig.3 Diagrams of the curves of absorption-reflection and damage threshold of the samples measured
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Fig.4 Surface structure of thin films under AFM
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