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Table 1 Effect of aperture diameter for intercepting reflected beam on
measurement values of scattering

= %X A E £ (om)
¢10 ¢15 @20 $25 ¢30 $35
BARHE1F 1.72%x1073 1.58x107% 1.560x1073 1.47x1073 1.48x10°3 1.52x107%
B Ratg o 6.14x 104 5.29x10 5.21x 104 5.24x107% 4.5¢x104 4.77x10-4
4B i) 1.39%1073 1.05x1073 1.00x13073 9,60x10"4 9.60x104 9.9x104
bripiol: K8 £ ] 1.39x104 1.14x10-4 1.02x 10+ 8.99x% 105 9.04x10°5 9.24%10°%
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Table 2 Measurement example for thin films scattering (at 6328 A

MR Gy Gy Gy 8 WRBIKF Gg Go Gy 8
1. 165 | 157 10728 | 3.88x10-* 6. 167.5 | 158 18506 | 4.92x30-*
2. 166 | 156.5 | 19390 | 2.69x10¢ 7. 166 | 156.5 | 18301 | 4.95<10-4
3. | 165 | 156.5 | 19161 | 4.25x104 8. 164.5 | 155 18199 | 5.00x 104
4. 165.5 | 157 18962 | 4.29% 104
5. 166.5 | 157.5 | 18707 | 4.61x10-¢ SF?‘??% BP0 SO
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Table 3 Comparison of measurement results between integrating sphere method
and GFS reflectometer for an aluminum-coated groung glass

s (A) l THOO 7000 6500 6323 6000 5500 5000 4500 400U
HOWE S ] 04761 | 0.4921 | 0.4923 ) 0.4895 | 0.4076 | 0.5187 | 0.5281 | 0.5530 | 0,5769
“GFS mR i R-A, ) 0,4837 LO.SOéO 0.5076 | 0.5075 | 0,5073 | 0,5087 | 0.5108 [ 0,5280 | 0.5249
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Table 4 Comparison of measurement results of scattering for five kinds
of routine monolayer thin film

&M R TiO, Zr0, 8i0, 7S MgF,
¥ 3 E E /2 W2 A/2 A/2 2/2
8 2.63% 104 4.55x10-4 2.05x10-4 5.07x10+ | 2.55x1074

&I Zr0,-Si0; & ZnS-MgF, 2B R % HK, T A5AENFEERERY
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Table 5 Comparison of measurement values between typical scattering S and
R, T for 21 layers A /4 TiO-SiO laser mirrors

¥ aR S 8 E T R+T+S8 fitt 4
R-10-16-2 688 %104 0.9987 zaxi0¢ | o.0088 ~4x1074
11-19A3  1.24x10® |  o0.098¢ | 1.80x104 |  0.0008 ~2x1074
4-20 2.70x10-3 0.9966 | 2.50x104  0.9996 ~4x104
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Fig. 5 The measurement curve of spectral scattering for 21-layer
4/4 Ti04-8i0, laser mirror
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Measurement of thin films scattering of laser mirrors
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Abstract

A measure method for laser mirror scattering in the visible region and its results
are described in this paper. The measure errors have been analysed and some of them
may be reduced by +15%, which is cooresponding to +1.5x10~* (absolute deviation)
for the 1x107® scattering. The measurement results are essentially in agreement with
theoretical calculation and the practice. It shows that the 21-layer A/4 Ti0,—SiO,
hard-film scattering of laser mirrors is generally 5x10~*~2x107%, The fluctuation of
scattering is great, and the mirrors reflectivity is governed by scattering in principle.





