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Inversion of quartz glass and green paint based on
polarization characters
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Abstract: The polarization characters of the material are connected with its complex refractive index rough—
ness of the surface and the observation conditions. In order to apply polarization detection technology to a—
chieve the target’s quantitative retrieval firstly the polarization characters of two typical objects( a kind of
green paint and quartz glass) are measured in this paper and an analysis on the relationship between DOP
and detection zenith angle is carried out. Then considering the influence of the roughness the refractive in—
dex and extinction coefficient are quantified inversed for the first time based on the experimental data and the

PG model describing objects” polarization properties. Finally comparison is made between the inverse result
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and the reference data. The result shows that the relative error of the refractive index for the quartz glass is
4.944 9% and the relative error of refractive index and extinction coefficient for the green paint is 11% and
21.558 9% respectively. By considering the roughness of the objects this method can retrieve the complex
refractive index more accurately and it also provides the gist for polarization detection used in quantitative in—
version.
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Fig.1 Multi-angle polarization measurement platform
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(1) . 3
. Tab.3 Reference value of the samples
° n k
(2) \ 1.39 0.34
R 1.460 1 0
(3) (4 (nk o)
4
MATLAB 4.944 9% *°
3 o 11%
o 21.558 9% o
550 nm 0 0
1

1
Tab.1 Inversed results of the green paint at

different detection angles

n k o °
5 1.240 8 0.4112 0.056 4
1.270 2 0.412' 1 0.049 4
1.200 4 0.416 7 0.054 9
1.2371  0.4133  0.053 6 ’
2
Tab.2 Inversed results of the quartz (1) A
glass at different detection angles A ¢
n k o (2)
1.527 3 0.266 5 0.0150
1.540 9 0.184 5 0.013 8 °
1.528 8 0.167 4 0.013 4
1.5323 0.206 1 0.014 0
(3) (4)
35°~55° 9

18
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