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Abstract Measuring the polarization states of the sunlight with a polarimeter, one can obtain the magnetic field
information in the solar atmosphere using the principle of Zeeman effect and study the solar activities such as sun
spots, flares and coronal mass ejection (CME). Near infrared polarization measurement has been becoming the
frontier and hot point in solar physics. Developing polarimeter at this wavelength can help us to get far more
information than visible light and redound to resolving the basic problems of the solar physics. A newly developed
near infrared Stokes polarimeter is presented in this paper. In this device, a A /2 and a 1 A liquid crystal variable
retarders (LCVRs) are employed as the electro-optical modulators and a near infrared polarizer whose extinction ratio
is about 107" as the analyzer and the temperature control system can keep the temperature within +0.01 C , which
satisfies the system designs. Compared to the commonly used KD" P electro-optical modulators, liquid crystal
retarder can reach any retardation between O and maximum only with low modulating voltage and has better
transmittance and lager aperture. Furthermore, without any movement units. the speed of alternating the Stokes
parameters is significantly improved by 10*. And theoretical analysis shows that the crosstalk of this design is limited
in the order of 107
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Table 1 Comparison between LCVR and KD* P

LCVR KD* P
Transmittance /% =90 ~80
Thickness /pm ~1 (2~2.5)X10°
Aperture /mm >43 <40
Phys-chemical property stable liable to deliquesce
Processing easy difficult
Control voltage /V ~10 ~ 1X10°
Response time /s ~107*° ~107°¢
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Table 3 Relationship of retardation and control voltage calibrated with Soleil compensator for A/2LLCVR at
1564. 85 and 1083. 0 nm

Wavelength  Control voltage  Retardation Wavelength  Control voltage  Retardation
/nm /V /() /nm /V /()
1. 344 180. 13 1.751 180. 16
Neighborhood of 180° 1. 345 180. 03 1.752 179. 89
1. 346 179. 89 1.753 179.79
2.059 90. 09 2.462 90. 09
Neighborhood of 90° 1564. 85 2. 060 90. 01 1083.0 2.463 90.02
2.061 89. 89 2. 464 89. 89
7.160 0.10 7.160 0.12
Neighborhood of 0 7.180 0.030 7.180 0.022
7.200 —0.050 7.20 —0.13
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Errors AM,, /2 AM;5/2 AM,, /2
Error of Q —0.00116 0.000584 0.00174
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Error of azimuth: 1' V 0.0023 —0.00174 0.99995
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