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Abstract: The polarimetric accuracy of existent polarization remote sensors is largely controlled by the
polarization properties of those instruments themselves. The retardance of lens in the polarization remote
sensors is a key part of the polarization characteristics whose stabilities are crucial for finally reliable
polarimetric results. By analyzing the effect of the retardance of the lens in the polarimetric remote
sensing measurement, it can show that the total retardance equals to the simple summing of each
retardance from various optical interfaces with optical coatings, and the main part of total retardance is
from optical coatings. The mathematical expression of retardance from single interface’ s broadband
antireflection coatings is derived from thin film theoretical analysis. Typical examples of visible and near-

infrared, infrared, ultra-broadband antireflection coatings in actual applications were studied with this
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expression, the result shows that retardance of general broadband antireflection coatings is monotone
decreasing while wavelength increases. Furthermore, the lens in broadband polarization remote sensors can

hardly achieve lower overall retardance by compensation between optical interfaces.
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Tab.1 Visible and near-infrared broadband

antireflection coatings

Num-
o Wavelength  Incident medium Coating L
No. ber of . Citation
range and substrate materials
layers
TiO,;Zn0,;
1 6 400-700nm  A=1;S=1.52 - 22TUR g
MgF,
TiO,;Y,0;;
2 15 400-750nm  A=1;S=BK7 BB s
MgF,
2.10;1.8;
3 19 400-750 nm A=1;S=1.52 [16]
1.38
4 34 400-750 nm A=1;S=BK7 TiOy;MgF,  [17]
5 8 400-800 nm A=1;S=1.52 2.35;1.38 [18]
1.95;1.45;
6 8 400-800 nm A=1;S=1.52 . [19]
1.38
2.25;1.45;
7 14 400-800 nm A=1;S=1.52 [19]
1.38
8 8 400-900 nm A=1;S=1.52 2.38;1.38 [20]
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Fig.1 Retardance of visible and near-infrared broadband
antireflection coatings(6,=20°)
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Fig.2 Retardance of visible and near-infrared broadband

antireflection coatings(6,=45°)
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Tab.2 Infrared broadband antireflection coatings

Num- Incident .
. Coating .
No. ber of Wavelength range medium and . Citation
materials
layers substrate
TiO,;Zn0,;
1 6 800-1600nm  A=1:S=1.52 200 (14
MgF,
2 18 800-1600nm  A=1;S=BK7 TiO,;;MgF, [17]
3 20 800-1600nm  A=1;S=BK7 TiO,;MgF, [17]
4 7 7700-12300nm A=1;S=4.0 4.2;2.2 [19]
5 17 7700-12300nm A=1;5=4.0 4.2;2.2 [19]
6 7 2000-16 000 nm A=1;S=ZnSe ZnSe;MgF, [21]
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Fig.3 Retardance of infrared broadband antireflection coatings(6,=20°)
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Fig.4 Retardance of infrared broadband antireflection coatings(6,=45°)
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Tab.3 Ultra-broadband antireflection coatings
Num- Incident .
. Coating o
No. ber of Wavelength range medium and . Citation
materials
layers substrate
1 16 300-1500nm  A=1;S=1.52 2.38;1.38  [13]
2 16 350-1575nm  A=1;S=1.52 2.38;1.38  [13]
3 42 400-1200nm  A=1;S=1.52 2.35;1.45 [22]
4 12 400-1400nm  A=1;S=BK7 TiO;;MgF, *
5 16 400-1 600 nm  A=1;S=1.52 2.38;1.38  [13]
2.10;1.45;
6 21 600-2300nm  A=1;S=1.52 [23]
1.38
2.10;1.45;
7 9 666—-2 000 nm  A=1;S=1.52 1.38 [19]
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Fig.5 Retardance of ultra-broadband antireflection coatings(6,=20°)
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Fig.6 Retardance of ultra-broadband antireflection coatings(6,=45°)
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