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Infrared radiation characteristics analysis
of thetactical ballistic missilein thereentry
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Abstract An effective method for measuring infrared radiation of the tactical ballistic missile(TBM) in
the reentry is presented. By regarding the range and the measurement angle of the target as the known
quantity, according to the regularities of the temperature distribution of atmosphere within 85 kilometers
in height, by estimating the motion parameters of the target using non-linear regression, the envelope
temperature of the target by aerodynamic heating is obtained, and the infrared radiation characteristics of
the target in the head-on direction is analyzed. The analysis results demonstrate that the infrared detector
of the anti-missile system in the reentry can work well on short wave and medium wave.
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Table I Temperature gradient and bedding surface temperature within 85 kilometers
Height/km gr;ﬁzﬁf{zﬁ; Bedding surf;lsce height/km Bedding surfalc; (;Lemperature/K
85 71 2.0 71 218
71 51 2.8 51 274
51 47 0 47 274
47 32 -2.8 32 232
32 20 -1.0 20 220
20 11 0 11 220
11 0 6.5 0 291.5
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Table2 Emulation measurement data
Time/s 5 15 25 45
Distance/km 100.456 77.1594 52.6148 7.3451
Angle/rad 0.83512 0.83226 0.82997 0.79475
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Table 3 Measurement times and corresponding errors
a, /(km/s%) a,/(km/s’) Vox /(km/s) Voy /(km/s) Xo /km yo/km
True values No.1 0.008 0.01 1.8 2 78 85
Measurement 3 11.21% 14.97% 9.85% 10.75% 8.13% 7.65%
times 6 8.84% 9.05% 7.34% 8.02% 6.16% 5.81%
10 4.78% 5.13% 4.39% 4.73% 3.69% 3.46%
True values No.2 0.01 0.012 2.0 1.8 75 80
M 4 11.26 13.69 9.65% 9.92% 8.01% 7.43%
easurement
times 8 7.96% 8.84% 7.03% 7.85% 5.97% 5.29%
12 3.69% 4.53% 3.47% 3.91% 3.28% 3.12%
4
Table 4 Motion parameters and radiation parameters of target
Time/s 1 10 20 40 45
Velocity/ (km/s) 2.678 2.563 2.4351 2.1795 2.1157
Height/km 83.005 65.5 47.0 13 5.125
Distance/km 112.68 89.098 64.109 17.9655 7.2302
Bedding surface temperature/K 190 218 274 220 220
Temperature gradient/ (K/km) 2.0 2.8 0 0 6.5
Bedding surface height/km 85 71 51 20 11
Section temperature/K 1674.2 1864.58 2002.69 1331.97 1487.82
Head diati 1 3pum 16894.86 28634.23 40176.5 5091.78 9263.37
Jcad on radqiation 3 Sum 6237.55 8099.33 9581.38 3291.57 4500.64
intensity /(W/sr)
8 14um 951.852 1063.56 1306.65 585.874 762.821
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