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A band selection method for infrared warning satellites based on
radiation flux apparent contrast spectrum
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(State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute, Hefei 230037, China)

Abstract: The selection of detection band is fundamental to the design of infrared warning satellites. An approach adop-
ting point target radiation flux apparent contrast spectrum to select the detection band was proposed in this paper. A rela-
tively complete model calculating the apparent contrast spectrum of rocket plume was founded at first. Then the infrared
radiation spectral characteristics of typical liquid and solid rockets at various altitudes were obtained by modeling and sim-
ulating. Finally, the infrared radiation of background and the transmittances and path radiation of atmosphere were calcu-
lated using the combined atmospheric radiative transfer( CART). Based on the above results, the apparent contrasts spec-
tral of typical liquid and solid rockets at various altitudes were gained. Results of both liquid and solid rockets show that,
the apparent contrast at 2.55 ~2.85 um and 4. 19 ~4. 48 pm are higher than other bands, and might be suitable for the
infrared warning satellites detection band chosen by the space based infrared system.
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Fig. 1  Illustration of plume infrared radiation transfer
through atmosphere and IFOV
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Table 1 Mass fractions of species at nozzle outlet

Speices Casel Case2
H,0 0.268 0.1554
Co, 0.221 0.1224
co 0.115 0.0667

H, 0.004 06 0.0024

0, 0 0

N, 0.103 0.066 1
HCl 0.288 0.1670
OH 0 0

H 0 0

(o] 0 0
Al,0, 0 0.42

®2 RATERREZRE

Table 2 Afterburning reaction model in the plume

Reaction constant
7 x10 ~33exp( -2 200/T)
2.8 x10 1771 3exp(330/T)
1.9 x10 ~ 357! 3exp( -1825/T)

Reaction formula
CO0+0+M=C0O,+M
CO+0H=CO,+H
H,+OH=H,0+H

H,+0=0H+H 3.0 x10 ~“Texp( -4 480/T)
H+0,=0H+0 2.4 %10 ~exp( -8 250/T)
OH+OH=H,0+0 1 x10 ~Mexp( -550/T)
H+H+M=H,+M 3x10 3071
0+0+M=0,+M 3 x10 ~exp(900/T)
0+H+M=0H+M 1x10 27!
H+OH+M=H,0+M 1x10 %72
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Fig. 2 Infrared radiation of geo-atmospheric
backgrounds
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Fig. 4  The relationship between apparent contrast
and(IFOV x L, ) of liquid rocket plume
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Fig.5 The relationship between apparent contrast and
(IFOV x L, ) of solid rocket plume at 20 km
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Fig.6 The apparent contrast of liquid rocket at the
altitude of 5 km ~50 km(a)around 2.7 um, and(b)
around 4.3 pm
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