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Calibration method for large diameter spatial filter IR spectrometer

Tong Huiyuan, Ma Yonghui, Lu Yi, Zhu Xiaofang
(The Science and Technology on Optical Radiation Laboratory, Beijing 100854, China)

Abstract: The infrared radiation characteristic is an important basis for detection and identification of dim
target. The acquisition of the infrared radiation characteristic of dim target needs to utilize the large
diameter calibrated equipment. Spatial filter IR spectrometer can be utilized in the observation of dim
target. A radiant calibration method was studied in this paper which could be applied in large diameter IR
spectrometer calibration system. With this method, the radiant existance of channels around the aperture
of the spectrometer measuring system was calculated according to the standard multispectral infrared
radiation supplied by the combination of blackbody and collimator tube, and it was applied into the
calibration of long, short and medium wave infrared. The calibration curve was fitted with the least
square method and the actual calibration result was presented. The origin and combined result of
calibration uncertainty was analyzed, the combined calibration uncertainty was below 10%, which met the
calibration requirement of large diameter spectrometers.
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Fig.2 Calibration system block diagram
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Tab.1 Calibration data

Channel 100 C 150 C 200 C 300 C 400 C 500 C 600 C
1 Normalized illuminance 1.05e-03 4.36e-03 1.33e-02 6.89e-02 2.18¢e-01 5.15e-01 1.00e+00
DN 3734 3897 4281 6342 11485 21091 36 702
5 Normalized illuminance 7.54e-03 2.11e-02 4.66e-02 1.50e-01 3.39e-01 6.23e-01 1.00e+00
DN 3943 4 459 5377 8999 15884 25813 39119
3 Normalized illuminance 6.15e-02 1.13e-01 1.78e-01 3.41e-01 5.38e-01 7.60e-01 1.00e+00
DN 4 458 5254 6195 8 566 11551 14 852 18 314
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Tab.2 Calibration result
Channel a a 100001 - Channel 1
1 3934.443 32 955.79 - Linar fit of channel 1
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