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Low noise infrared radiometer

HU Tieli' ,SHEN Yue’, GUO Yu',FAN Ji-hong',MA Shi-bang',

ZHANG Mei', LIU Rui-xing' , XIE Yi',XIN Zhou!
(1. Xi'an Institute of Applied Optics,Xi'an 710065, China; 2. Academy of China Ordance Science, Beijing 100089, China)
Abstract: : In order to solve the calibration of the infrared imager test equipment, a kind of in-
frared radiometer in which the temperature of interior reference blackbody was equal to the en-
vironmental temperature was designed. In order to evaluate this kind of radiometer and give
guidance to the infrared radiometer design, a mathematic model for infrared radiometer noise
equivalent temperature difference (NETD)was given. The NETD of infrared radiometer was
estimated under different electronic bandwidths and spectral wavebands. The results show
that when noise equivalent bandwidth is within 1 Hz, NETD of infrared radiometer in mid-
wavelength infrared (MWIR) and long wavelength infrared (LLWIR) spectral bands is smaller
than 0. 01°C, which can meet the requirements of the calibration of infrared imager test equip-
ment.
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Fig. 1 Schematic of infrared radiometer
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Fig. 2 Electronic system for infrared detecting
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Fig. 3 Schematic of output signals of infrared radiometer
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1 NETD

Table 1 NETD of precision infrared radiometer

(3.7~4.8)
pm/C

Hz (3~5)

s (8~14)pum/C
pm

100 0.038 2 0.056 2 0.002 3

10 0.012 0 0.017 7 0.000 7

1 0.003 8 0.005 6 0.000 2
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