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Performance Comparison and Selection of Mid-wave
and Long–wave Infrared Detection Systems
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2. Nanning College for Vocational Technology, Nanning 530008, China)

Abstract: The related performance parameters of mid-wave and long-wave infrared detection systems

are analyzed, calculated and compared in the respects of detector characteristics, target radiation char-

acteristics, background radiation characteristics, atmospheric transmission and infrared system design.

The data which is of value to practical uses is provided. The suggestion on band selection is made for

the design of infrared detection systems.
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��
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'# 1 �(� $���������� 

E 1 FGHIJKLMNOPQ

&" InSb �')*# �+, (')*# $�% #&'

#-($ .� .� .� .� ).� ).�

/$*0
'+ (μm) 3.6∼4.8 3.6∼4.8 8.0∼9.0 8.0∼10.0 8.0∼12.0 8.0∼12.0

%1)* (μm) 30×30 20×20 25×25 50×50,25×28,30×30 35×35,25×25 38×38, 25×25

288×4 � 480 128×128 � 384×288 � 320×240 �

2�,$ 320×240 + 384×288 + ×4, 128×128, 320×240, 640×480 + 640×480 +

320×240 + 640×480 +

NETD(mK) 10 14 20 29 50 40

3�-&. , , , , ' '

/0--. 1 1 1 1 / /

���
�%� (Noise Equivalent Temperature

Difference, NETD) &(45��������

������
�%�45�������
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�����NETD 7
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#>2 [3,4]

Mλ =
c1

λ5

1
ec2/λT − 1

(1)

3��Mλ 2B?�
:�5��B;	 W·m−2 ·
µ m−1 �λ2���B;	 µm �c1 2C.�
$

!�c1 = 2πhc2 = 3.741832×10−16W ·m2 �c2 2C
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C�
$!� c2 = hc/k = 1.438786× 10−2m ·K �
h 22()$!� h = 6.626176 × 10−34W · s2; k

2�D>7$!� k=1.38×10−23 W · s · K−1 
T

28�6��B;2 K �@B?
�
:�5

��E9ADFE�D>70:	� [5] �

M =

∞∫

0

Mλdλ =
2π5k4

15c2h3
T 4 = σT 4 (2)

E 2 UVWXKYZ[UV\]K^_`abX

BF<G ?HC=� 3.6∼4.8μm '+H 8.0∼9.0μm '+H 8∼10μm '+H 8∼12μm '+H

K(◦C) DG W/cm2 C=�DG W/cm2 C=�DG W/cm2 C=�DG W/cm2 C=�DG W/cm2

220(-53) 1.34×10−2 8.90×10−6(0.0664%) 4.0×10−4(2.99%) 9.1×10−4(6.77%) 1.34×10−3(16.0%)

240(-33) 1.89×10−2 2.8×10−5(0.149%) 7.45×10−4(3.94%) 1.53×10−3 (8.49%) 3.65×10−3(19.3%)

260(-13) 2.61×10−2 8.0×10−5(0.31%) 1.28×10−3(4.92%) 2.74×10−3(10.52%) 5.81×10−3(22.32%)

280(+7) 3.50×10−2 1.94× −4(0.55%) 2.04×10−3(5.84%) 4.24×10−3(12.1%) 8.64×10−3(24.68%)

300(+27) 4.62×10−2 3.97×10−4(0.86%) 3.06×10−3(6.62%) 6.22×10−3(13.46%) 1.23×10−2(26.54%)

320(+47) 5.98×10−2 8.67×10−4(1.45%) 4.31×10−3(7.22%) 8.68×10−3(14.53%) 1.67×10−2(27.9%)

340(+67) 7.62×10−2 1.80×10−3(2.35%) 5.92×10−3(7.77%) 1.164×10−2(15.3%) 2.18×10−2(28.6%)

360(+87) 9.52×10−2 2.80×10−3(2.95%) 7.48×10−3(7.85%) 1.46×10−2(15.3%) 2.69×10−2(28.2%)

380(+107) 0.118 3.77×10−3(3.18%) 7.35×10−3(6.22%) 1.51×10−2(12.78%) 2.66×10−2(22.5%)

3��ADF –�I>7$! σ = 5.6697×10−12W ·
cm−2 ·K−4 
�

�
:�5����7>�

ÆE��<	J�?@7 [3] �

M(T ) =
∫ λ2

λ1

Mλ(λ, T )dλ =

λ2∫

0

Mλdλ−
λ1∫

0

Mλdλ (3)
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�6�2 260 K 
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<FA�

 0.31%��GK�HL�

2 8 ∼9µm���
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�
FA�
A

5% � 8∼10µm ���
��6�
���
F

A�

H<�5 10%�8∼12µm���
�6

�
���
FA�

H<�5 20% �)M

3 ����

�
�6	���

 16 M	

34 M
 72 M�(N����45����


G 1 NH<GOBFINH'+OHC=�

DGPOQ

A!016�
G����
�@�
H

<IOB;�8��
���BB;
 6�G

G 320 K �����

�
FA�
H<GJ

1.45%�2 8∼9µm���
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FA�
 7.22% � 8∼10µm ���
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��
FA�
 14.53% � 8∼12 µm ���
�
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H<�5 27.9% �

)M 3 ����

�
�6	���

 5

M	 10 M
 19 M

�G��JP
3��


http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.5, May 2014



4 � � 2014 U 5 V

���
�%����K ��
��
���

���H�EA


3 cdeSXTYZ@
��R����QK����S ���

��
�L�	R6��
�����
��G

���TL
���
��
��
�
C�T

L�M�
U6���K����G��
��


�����>��PM	DN	NV	ST	

W7	UE	VF
XW�
*���
���



�

�X��QG��


M�O���7���
B?�
��P

����O�B 2	R�$H7���
B?�

C�YP [3,6] 
IS#&�S7	QZ
W7�


B?�
��E �/� 3 µm �*�
�

RSBT

[
� 5µm �)�/5UJ6�


71�
�E 5��Q�
6��

 3

µm J 4.8 µm K�.��)�
Y� ���


Y��RS�

T

[
�)�70��Q

�
6��
��X
�ZD���
B?C

��E/
 35 ◦C 71
�
B?C�	���

����
C�<���
 1/10∼1/15� [N


UJ6�G2 270 K������
�
C�

<���
 1/20∼1/30
TK��2��RS�


���<�7���
�7���
�
��

��2�
.5\27.	.� 280 K 
81�

7���

VR��G2 10 µm 


N"��
B?�
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V

$	NVS+
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5��2RJJRKM
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< �� 4.3 µm [A�.��JPY
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	�;32

τa =

λ2∫

λ1

LλR(λ)τH2O(λ)τCO2 (λ)dλ/

λ2∫

λ1

LλR(λ)dλ

(4)
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3�� Lλ 2��
B?�
C�� R(λ) 2�

��E�B?�,� τH2O(λ) 2]b
����

τCO2(λ) 2 CO2 
������ τa 2��A��

�
�5������
B?�,:�\0��

�^ Z 300 K 
71�

��B?�
^&

(c]���A/2\0
�1������	

�;3�W�2

τa =

λ2∫

λ1

τH2O(λ)τCO2 (λ)dλ (5)

�5��� R(λ) �:�\0�2 300 K 


71�
 3.6 ∼4.8 µm HKA��B;2IO

)G�B?�
@�Z\0	�
�1����

��
	�;3�W�2

τa =

λ2∫

λ1

LλτH2O(λ)τCO2 (λ)dλ/

λ2∫

λ1

Lλdλ (6)

.�C>_^�]b
 CO2 ���
��

���

dX!9 [8,9] 
# 3 	ZT)M[U


;3	�
�����!9 
#�����

�� 8∼10 µm �

!9��2���

!

9, 8∼9 µm 
 8∼12 µm %��
HK


'# 3 !9����� _`]W��5

40 mm L������&(?5��


E 3 UV\]Khi^_[UVjklamnoKpqr

abe_G (mm)
`c'+

10 20 40 60 100 200 300 400

τa(3.6∼4.8μm) 0.651 0.574 0.510 0.470 0.426 0.384 0.360 0.345

τad 8∼9μm e 0.797 0.634 0.439 0.281 0.116 0.019 <0.01 YZ 0

τad 8∼12μm e 0.855 0.730 0.549 0.391 0.218 0.053 <0.02 YZ 0

_`]W�D[\	̀ ]	7W
��
a�

��
.57+*��Y
^ 6�2 30 ◦C��f


_`]W�2 30.04 mm/km[6] �P�
E�f

�*2 90%�P�
_`]W�2 27 mm/km


bX7Y
E�f�*2 30%��_`]W�2

9 mm/km
6Y
a`6�^ *2 15◦C�f


_`]W�2 12.71 mm/km�P�
E�f��

*2 90%�ST7Y
f�*R2 30%��,


_`]W��62 11.4 mm/km 
 3.8 mm/km 


[`
^ 6�*R2 0 ◦C�f
_`]W�2

4.84 mm/km �P�
E�f��*R2 90% �

ST7Y
f�*R2 30% ��,
_`]W

��62 4.36 mm/km
 1.45 mm/km
'��!

9�(�UJ6�4G 30◦C ��P�)@G 2

km 
[\^_`]W�g� 40 mm 
UJ6�

ÆG 0 ◦C �� [\P�G 10 km ^_`]W

�4G 40 mm
I�# 3
!9�(� f��

�
UJ�6	f�UJ��,�4�����

���	
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(1) h- (�Y/Z) i>
.5
��Bj

�	�
Æ[h-k^�2=>	�����


���	TLÆ[�ai>
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9��
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���O\e�Hg��
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�O��4G 5 Ma �)�h-k^
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E
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�f��hR� [10] 
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