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Abstract The progress of the blackbody source emissivity measurement based on the controlling surrounding
radiation is presented, including the principle, method and equipment. The theoretical model is established
according to the Planck’s radiation law. The equipment is set up, and the blackbody emissivity results are analyzed
and factors affecting the results are discussed. The measurement results of blackbody emissivity agree well with
the theoretical modeling result, and the standard deviation of measurement results achieves 0.07%. It is shown that
the temperature repetitiveness of the heated halo has little influence on the emissivity results by the proposed
method. Similarly, the change of heated halo temperature has little effect on the results when the difference in
temperature between heated halo and blackbody is large enough. The proposed method has potential applications
in the blackbody emissivity measurement during the thermal infrared remote sensing facility on orbit. It also set
an important base to raise the level of infrared remote sensing calibration on board.
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Fig.1 Schematic of influence of background radiation to blackbody caused by heated halo
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Fig.2 Schematic of blackbody emissivity measurement method based on controlling background radiation
7o 00 DA 1 A/ SR P P IR K VA 2 s ) R s s A R A e B, PR AR S A B AR R R T, G SRy (R A R
%%ﬁA1ﬁW 2 44 mm, FF 1 EAE R 24 mm, HE AR 60°, TR EE A 79 mm , I35 48 2% R R R PHL IR
JIE £ SR T 000 ik B s s B R 5 P R IR R S AR 7 B AN P 3 TR T Y T B A SRR 1 R A S e
Fluke 1595 1l i A AT 00 445 3 o R T i 1K AR S0 B AU A% S5 P OGS 8 (R 3L 19 55 i), 4 S A7 T i >R ) 2R D 9
LIS R .
PR S IR R AR R N T, g5 R Ry s 0 B B T ) SRR — U TF E RN R ST mm, 5 — T RN
24 mm , {57 FH B R AR, THE P RE [ R I T R A S RS BB R AR SR B 0 N BE T PR 42 o TR R T A
FL 30 3 A L IR 0 A S R R . LSRN 4 B o AR A S R AN 4 2 B R A L BRI A
0 I P U B X PR B S o AR S PR RO SRR A A RS B L A B R EA £ AE I P LE
SR VA BN VATIE: 38

0908005-4



thin film
heater
thermometer positions  \ blackbody cavity - \ radiation shield
P13 o I PR AAR S K 7R 2 Pl 4 B IR 7 B B 5 4 7 2 1
Fig.3 Feature of blackbody under test Fig.4 Feature of the heated halo
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Table 1 Results of blackbody emissivity based on controlling surrounding radiation

o Blackbody Halo Difference between Background Value of Blackbody
ate
temperature /K temperature /K the halo and blackbody /K temperature /K~ TRT4.82 /K emissivity
305.09 364.34 59.25 299.25 305.40 0.9963
November 6, 2014
303.60 379.28 75.69 299.65 304.04 0.9955
303.01 347.24 44.24 299.55 303.45 0.9958
November 5, 2014 303.39 363.31 59.92 300.15 303.87 0.9959
305.92 381.65 75.73 300.45 306.33 0.9958
302.95 347.01 44.06 300.05 303.38 0.9962
November 4, 2014
303.22 379.06 75.85 299.85 303.70 0.9951
October 17,2014 301.36 361.38 60.02 295.85 301.55 0.9967
October 15,2014 301.86 359.91 58.05 295.75 301.97 0.9974
October 14, 2014 294.33 356.93 62.60 294.75 294.46 0.9965
Average 0.9961
STDEV 0.07%
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Table 2 Blackbody parameters used in the experiment

Parameter Value
Material Aluminum
Diameter of cavity 44 mm
Diameter of opening 24 mm
Length of cavity 79 mm
Cone angle of cavity 60°
Coating emissivity 0.94
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Fig.5 Difference of temperature between heated halo and blackbody on the effect of emissivity results
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