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New Design of Telescope System for Multi-Angle Polarimetric Radiometer
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Abstract In order to solve the field unification problem of aperture division of multi—angle polarimetric radiometer ,
and ensure the polarization measurement accuracy. A division of aperture optical path base on reflective telescope
is proposed, then select two mirror beam expander program, calculate the initial structure parameters and optimize
the system. The polarization effect of the new telescope system with silver mirror and the original telescope system
with lens coated with A/4 MgF, are simulated and analyzed. The simulation results show that the new telescope
system with silver film mirror has 0.258% of the maximum polarization effect at a shortest wavelength of 410 nm,
lower than 0.1% at the other bands. It is better than the original system, or quite. The new telescope system can ensure
the unity of the field of view of all bands and meet the condition of low polarization effect, and can replace the original
transmission telescope system, and a polarization detection method based on the new telescope system is proposed.
Finally, the advantages of the new detection method are summarized, and the flaws and countermeasures are pointed
out, the application is also analyzed.
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Fig.1 Original optical system diagram of the multi—angle polarimetric radiometer
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Fig.2 Basic structure of two—mirror system
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Table 1 Silver complex refractive index parameters

Wavelength /nm 400 450 500 550 600 700 800 900 1000 2000
Real part 0.075 0.055 0.05 0.055 0.06 0.075 0.09 0.105 0.129 0.48
Imaginary part 1.93 242 2.87 3.32 3.75 4.62 5.45 6.22 6.83 14.4
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Table 2 Polarization effects of new telescope system

Wavelength /nm Field of view /(°) So S, S: S Degree of polarization
410 0 0.89683 0.00231  0.00000  0.00000 0.00258
410 0.5 0.89683 0.00231  0.00000  0.00000 0.00258
410 -0.5 0.89683 0.00232  0.00000  0.00000 0.00259
490 0.5 0.95531 0.00095  0.00000  0.00000 0.00099
550 0.5 0.96407 0.00074  0.00000  0.00000 0.00077
670 0.5 0.97238 0.00055  0.00000  0.00000 0.00057
865 0.5 0.97862 0.00042  0.00000  0.00000 0.00043
960 0.5 0.97883 0.00041  0.00000  0.00000 0.00042
1380 0.5 0.98572 0.00028  0.00000  0.00000 0.00028
1640 0.5 0.98636 0.00026  0.00000  0.00000 0.00027
2250 0.5 0.97753 0.00043  0.00000  0.00000 0.00044
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Table 3 Polarization effects of original telescope system

Wavelength /mm Field of view /(°) So S, S. Ss Degree of polarization

0 0.79498 0.00000 0.00000 0.00000 0.00000

410 0.5 0.79445  -0.00125  0.00000 0.00000 0.00158

-0.5 0.79445  -0.00125  0.00000 0.00000 0.00158

0 0.94373 0.00000 0.00000 0.00000 0.00000

550 0.5 0.94372 -0.00073  0.00000 0.00000 0.00077

-0.5 0.94372 -0.00073  0.00000 0.00000 0.00077

0 0.75857 0.00000 0.00000 0.00000 0.00000

865 0.5 0.75875  -0.00174  0.00000 0.00000 0.00229

-0.5 0.75875  -0.00174  0.00000 0.00000 0.00229
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