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Abstract: In combination with Plank’s radiation law, a dual-band temperature measurement method

is used to analyze the temperature and infrared radiation of a distant high-altitude target. A method

for calculating the projected area of the target is proposed. Because the target is detected at a long

distance, a model for calculating the atmospheric attenuation in arbitrary direction of two sides taking

the curvature of the earth into account is presented. It is used to analyze the attenuation of infrared

radiation in both 3 to 5 µm and 8 to 12 µm bands at different distances. The experimental result shows

that in the high altitude about 10 km away, the measuring distance of the infrared radiation from the

target can be increased from a few tens of kilometers in low altitude to hundreds of kilometers. This

provides a theoretical and technical support for the further analysis of the radiation characteristics of

targets.
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��1M0(λ, T ) �,- λ��� T -
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Mλ(T ) = C1λ
−5[exp (C2/λT ) − 1]−1 (1)

/��C1 �;

�*� �C1 = 2πhc2 =

3.741832 × 108 W·m2·µm� C2 �;<
�*

��C2 = hc/k = 1.438786× 104 µm·k

��� T����� ε(λ) �
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ET (λ) =
1
4
ε(λ)τa(λ)τ0(λ)M0(λ, T )

[
D

f ′

]2

(2)

/��D � f ′  =�����'�0/�0

	�τa (λ) � τ0(λ) �>1!�����,(1
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Ui(T ) =
1
4
A

[
D

f ′

]2

·
∫

Δλ1

Rv(λ)ε(λ)τa(λ)τ0 (λ)

M0(λ, T )dλ (3)
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QT =
U1

U2
=

∫
Δλ1

Rv(λ)ε(λ)τa(λ)τ0 (λ)M0(λ, T )dλ
∫
Δλ2

Rv(λ)ε(λ)τa(λ)τ0 (λ)M0(λ, T )dλ
(4)
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QT =
U1

U2
=

∫
Δλ1

Rv(λ)τa(λ)τ0 (λ)M0(λ, T )dλ
∫
Δλ2

Rv(λ)τa(λ)τ0 (λ)M0(λ, T )dλ
(5)
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 �59(1� τ̄i�* (5) /�:1�

QT =
U1

U2
=
τ̄1

∫
Δλ1

Rv(λ)M0(λ, T )dλ

τ̄2
∫
Δλ2

Rv(λ)M0(λ, T )dλ
(6)
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θ �.���86�

AS =

⎧
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π

2
[
R2 + (R cos θ)2

]
0 ≤ θ < α; 180◦ − α ≤ θ < 180◦

π

4
[
R2 + (R cos θ)2

]
+ LR sin θ α ≤ θ < 180◦ − α

(10)
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τ(λ) = τ1(λ)τ2(λ)τ3(λ) (11)
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τ1(λ) = τ
H2O

(λ)τ
CO2

(λ) (12)
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ω = ω0DHr (13)
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GB?Æ��H;>��!" �E5T
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�JE �

ωe = ω0DHre
−αH (14)

.GNITÆ>��JE �

ωe = ω0Hr
e−αH2 − e−αH1

αcosγ
(15)

/��ωe �H;HL�JE �8X/�α �*
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De = De−βH (16)
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De =
e−βH2 − e−βH1

βcosγ
(17)
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τ2 (λ) = exp

[−3.192
D
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(
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λ

)q

D

]
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τ3(λ) = exp
[−D (

0.66J0.66
1 + 6.5J0.7
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)]
(19)
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5� R 86^+9

/�H1 � H2 =86 P1� P2�HUÆ��D
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ωe = ω0DHre
−0.0654H (21)

RB?EE1�PÆ��CI��

ω
H

= ω0DHre
−0.45H (22)

SSB?EE1�@*BX�EE1�P
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ω
H

= ω0DHre
−0.45H · e−0.0654H

= ω0DHre
−0.515H

(23)
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%�Æ� h 3�>1_ ds ���JE ��G

U��
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