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Calibration technology of infrared radiation measurement

for space object

Wang Jianjun, Huang Chen, Li Jianting

(Key Laboratory of Space Object Measurement, Beijing Institute of Tracking and Telecommunication Technology,

Beijing 100094, China)

Abstract: To realize the quantitative measurement of space target infrared radiation, infrared radiation
measurement system must be calibrated in advance. Based on the deficiencies of conventional calibration
method for large aperture infrared radiation measurement system, through analysis of calibration and
measurement working principle of space object infrared radiation measurement system, a new calibration
method was proposed which combined inner blackbody calibration and astronomical star calibration.
Respond relation between matching mirror and detector was deduced when using inner blackbody as
standard radiation source. Besides, calibration relation between infrared star radiation and transmittance of
large-aperture primary mirror system was also deduced when using infrared star as standard radiation
source. Then response relation of infrared measurement system was also advanced. The experiments show
that the curve slope accuracy of new method is within 4% compared with traditional full-aperture
blackbody calibration method. This new method reduces manufacture difficulty of calibration system, has
advantages of easy operation, high efficiency of calibration etc.
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Fig.1 Classification of infrared radiation calibration

3 TEBRLMNEHNEREIREHTIE

23 (6] F AR EL AN S I i R 48 2 Bl R AR 30
FRG(EB KRB SR VIR
DCPC S B d] PRI A% | DL B AR G AR A5 B 2 K
WP 2 Frzn o A F bR e R GEA AL B4R 52 B2

i s vy Matched optic system Internal blackbody
Attenuator

@ N

beeeeemmeeeeeemn---d Switch mirror
3 Primary
L—T | mirror

|

/ |

\ (!

_______ ] I NS | IS V7. P—

] 1

A
Secondary I
mirror | Third

id mirror

2 KA R 5 Kobr i s 7 K

Fig.2 Diagram of large aperture optical system and calibration
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Fig.3 Internal calibration results of SW infrared
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Tab.1 Result of astronomical calibration

0 02 04 06

Sum of Main optical

Illumination . Atmospheric
SN Elevation . measure- system
standard transmittance .
ment gray transmittance
1 6.14x107° 56.3 0.546 13 521 0.80
2 4.17x107° 37.5 0.499 8211 0.78
3 2.00x107° 51.1 0.537 3774 0.70
4 1.97x107° 48.3 0.530 5046 0.95
5 3.50x10°® 56.6 0.547 64 065 0.66
6  3.90x107 41.0 0.511 7208 0.72
7 2.43x1078 28.3 0.457 42 860 0.76
8 5.83x107 57.8 0.549 12 434 0.77
9  3.59x107 41.1 0.511 7073 0.76
10 4.51x107° 32.7 0.479 8305 0.76
11 1.28x107~° 40.5 0.509 2916 0.88
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Fig.4 Calibration results of SW infrared
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