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Reseach on calibration method of double—channel
thermal—infrared standard radiometer

Xie Chenyu'?, Li Jianjun', Pang Weiwei', Xia Maopeng', Zheng Xiaobing'

(1. Key Laboratory of Optical Calibration and Characterization, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology of China, Hefei 230026, China)

Abstract: Blackbody radiation source as a primary standard, its measurement accuracy determines the
uncertainty level of the whole traceability link. To improve the measurement accuracy of blackbodies’
radiance, a double —channel thermal —infrared standard radiometer was developed. According to the
principle of the instrument, calibration coefficients of the standard radiometer were obtained by using a
high accuracy water—bath blackbody. Experimental results suggest that the radiometer’s instability is less
than 0.3% within one hour, uncertainty of fitting coefficient is less than 1.23% , and combined
uncertainty is less than 0.39%, 1.3% in 5 pm and 10 pm channel respectively. This radiometer provides
new means for tracing blackbody radiance directly to radiant standard in lab.
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Fig.1 Optical layout of thermal-infrared standard radiometer
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Tab.1 Stability of thermal-infrared radiometer

when measuring at different temperature

Channel/ Tempera- . Standard Relative standard
Signal/V .. .
pm ture/K deviation deviation
5 333.15 1.9615 1.53726E-4 0.007 8%
5 353.15 3.1205 4.84122E-5 0.001 6%
10 333.15 1.9153  5.13E-03 0.267 8%
10 353.15 2.7495  6.19E-03 0.2251%

i 3k S 56 B AT AT N, K U B AARR B R
333.15 K A1 353.15 K, 4+ 5 wm 1 10 um il
T, OB I LT A bR v S T R AR 4
0.007 8%F1 0.267 8%,
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ab.2 Signals of radiometer at different 3.5 — Fitting curve
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blackbody in 5 pm channel g
& 2.5F
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20f
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L5l . . .
2 323.15 1.51027 325335 3¢S 35S
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. ’ 3.2
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4 333.15 1.9615 2.8}
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325 335 345 355
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Fig.4 Least—square fitting of black—body temperaturer

. . I . versus radiometer signals
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Tab.3 Signals of radiometer at different Tab.4 Fitting calibration coefficient a, b

temperature of water—bath Calibration coefficient Value
blackbody in 10 pm channel 5 pm channel a 0.273 23
5 wm channel b 0.107 31
Number Temperature/K Signal/V
10 pwm channel a 0.187 25
1 323.15 1.490 27
10 pwm channel b 1.102 86
2 328.15 1.702 42
3 333.15 1.915 32 4.3 JBEIIMRERTETHAREESH
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Tab.5 Combined uncertainty of blackbody’s

radiance measured by radiometer

Source of Uncertainty Value Value

bol
mbo (5 pm channel) (10 wm channel)

uncertainty Y type

Noise

during u, A 0.007 8% 0.29%

calibration

Fitting to

interpola-

Uy A 0.239% 1.23%

tion
function

Water—bath
blackbody u, B
uncertainty

0.310% 0.310%

Combined

. U, 0.39%
uncertainty

1.30%
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