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STUDY OF GROUND-BASED LW INFRARED
RADIATION MEASUREMENT

BU Zheng-Ming, LI Man-Liang
(College of Mechanical Engineering and Automation, NUDT | Changsha 410073 ,China)

Abstract: The infrared radiation characteristic of the missile is an important parameter for evaluating the penetration ability
of a missile. Measuring the infrared radiation characteristic is important for us to distinguish a warhead from multiple objects
and wam. Studying the infrared radiation characteristic of target has military value. The infrared radiation characteristic of

target and atmosphere transmissibility of infrared radiation were analysed, and the way of enhancing the detecting ability of

the ground-based LW infrared radiation measuring equipment was discussed.
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Table 1 Radiation intensity of different temperature ob-

ject( W/sr)

Sl E (wm) 1~3 3-~5 8 ~10.6
200 0.000002 0.010368  2.001 295

_ 250 0.000314 0.236619  9.317 669
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(K 300 0.010 096  2.000 365  26.287 943
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HER WA .

M aTFH X TFARE B AR, 1 ~3pm FEBR K
LLAME SRR 5, XE LD FOG R D 48 BEAT IR 3
~5Spm FBMLLAMESS, H 1 ~3pm SR GZ,
EHEREREAKEE,3 ~Spum FB IG5 A
55, MELAZEAT BRIV ;8 ~ 12um 3 B A9 48 5 ) 2298 15
%03 ~5Sum WEARS B, BUE A TR,

2 LSMRERIASRE

ZLAMER S R A 8 B KU R AN
Mg, ol R 5 R 00 N KI5 £ |
B FVEEEREA LY. ARETE RIS
it R AR A

1) s HPFEEVERLX

2) Bf[A] T4 16h

3) M ER

4) PHB 8 ~12um,3 ~5um,l ~3um

5) KTGifi(Za) 75° .60° 45° 30° 20°

6) RN  PEAEKE(HEEAZESIAK)

7) RBBEEA PESE R

8) IWHPRA 1976 FEEEIHEKRS

9) HH 365 X5 273 X(Bk%)

10) #HE A 20cm .

R LA b 2R, THEEAS 30 It B 00 0 B 2R 2 5
OGBS ER 2 RE 1 R,

HE T AP, XT3 ~ Sem B RE RS, X
FHFRNF RSB 5 R T A JLFRE X E.
XFF 1 ~3um 18 ~ 12um FE, K258 5t -V 248
SEREREE K I0UMA 3 KiK.

F2 XTERNLOHNERFHESE (LA W/ em’ sr)
Table 2 Infrared waves average radiation intensity in
sky surroundings( W/cm’ sr)
H 75° 60° 45° 30° 20°
I ~3um 4.43E04 3.38E04 2,93E04 2.29E04 1.81E04
3~5um 9.50E05 9.22E05 9.10E05 9.00E05 8.93E05
8~12um 2.31E03 2.24E-03 2.22E03 2.22E03 2.22E03
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Fig. 1 Infrared waves average radiation intensity in sky

surroundings

1.0

0.9 ——75°
0.8 60"
0.7 .

o 0.6 ——45

04 0
0: 2 wJ N ——20°
0.1 AN

0.0

800 900 1000 1100 1200 1300

o/(l/cm)

B2 8~12pm PRI RSNIEEL A (R:60km)
Fig.2  Atmosphere transmissibility of 8 ~ 12jum infrared
radiation ( Range;60km)
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Table 3 The number of charge per second of detector
WiH 75° 60° 45° 30° 20°

1 ~3um  3.28E+08 2.50E+08 2.17E+08 [.70E +08 1.34E +08

3~5um 1.41E+08 1.37E+08 1.35E+08 1.33E+08 1.32E +08

8~12pm 1.14E+10 1.11E+10 1.11E+10 1.11E+10 1.11E+10
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Table 4 The maximal integral time of detector

WH 75° 60° 45° 30° 20°
I~3pum 1.07E01 1.40E01 1.61E01 2.06E01 2.61E-0I
3~5um  2.49E01 2,56E-01 2.60E01 2.62E01 2.65E-01
8~12um 3.07E03 3.14E03 3.16E03 3.16E-03
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Table 5 The range of LW infrared{ km)

Za(®) 75 60 45 30 20

T 0.4564 0.6087 0.6767 0.7123 0.7256
300K 115.1 133.0 140.2 143.8 145.2
350K 167.4 193.4 203.9 209.2 211.1

400K 222.5 256.9 270.9 277.9 280.5
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