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Abstract: In this paper, the reason why the performance of space blackbody calibration systems

are changed is analyzed. The space blackbody calibration system is exposed to the orbital vacuum and

thermal environment, so its optical surface is easy to be contaminated by the contaminant sources in space.

An analysis model for describing the damage of the blackbody calibration system due to contamination is

established and the contamination influence parameters of the blackbody calibration system are calculated

preliminarily. By sorting the space pollution sources, the affection of inner or external sources on the

space blackbody calibration system is discussed and some suggestions on protecting the space blackbody

calibration system are offered.

Key words: blackbody calibration; space contamination; spectral transmittance; spectrum damage

function; pollution source

1 LDR&
\U �dulDl1R&�
\U �dMz�"uV5�k7R&�B�ul�B3p^f�Dul�&��KsaR&�BMo��Y$9R&J�}^Mo�l3�3
\U �dMz�"u�K{�_/P
\M5�a'n�A_2�
\U �dMU ^a�{�}^J�K
\U �dMz
�"u�E7 �2�� (1)z�H) ——�}\�℄9J�}[zM�=�3L�dMb'n�g�n�/ (2) J�}[zM$'2�7^a�47R&J�[z�CuM2�'��;�/�5�'[
\U �d_z��dMJ�Q%9�h� [1−6] ��ya�"Dz��d�R&J�}^M2��,_�*X
\U �dz�"uJ�Q%y� [7] �&a�h�{�lJ�=[�Yd'z��dM2��Z�y�Æ�2007–01–30+(���,j� (1983 —— ) �	��P�G7��[BYAZG��Cu��CuT:.wm[M<4g��

Infrared (monthly) / Vol.28, No.6, June 2007



8 b k 2007 f 6 p:*#1'NlM*�z[�
2 b'O:�>U 
\9ÆL U��*#MwWP>�U℄M
\�9 UR&��/a�dMd'*��
\j'=lp ej'=��|R3ll*�MJ[ e�r�RÆ_Mj'F9
\j'�a3475�TMRÆ�5;
\�F�U6l
\j'=� e
\j'=�UP+lp*a eX3R�Tj'=�lQ��℄3
\M��j'Um#N�j'a9a�}\Ma'nn~X2�M�Ru}\Ma'n��4�j'n��j'n�F9l}\DXUwW1Mj'a8bwW
\M	0j'aM�W����Or�W?F�G"xl}\Mj'Y�8
\j'?5;�a�z}\Ma'n��P#N:l}\Mj'}m�#N:�j'a�
\U 9X�C
\lp�&U M U=�
\Mz�j'a�wWU&BDf>�M[0y��3�lp e=�FP+ZpU M>W�-3
\lj'=MlU �dM7,h h 1 R7�

i 1 Æm�℄V!�e8-i
3 xnb'O:6*KS�"�W3�>JR&{�}^J�Kl
\U �d_Mz�Cu1��E7z�"uM>Ana-���3?�l
\U �d>AK0uMz�jLW�/�p"Dl
\U �d?z��d>A�KE0uMz�jLWM����',_l
\U �dMJ�Q%y� [6] �

3.1 {$&�*
\�dJ�Mz�jLWp ε
0
(λ) �J��p ε′(λ) ��_�

ε′(λ) = ε(λ) × D′(λ) (1)

D′(λ) pz��d�J�2��Mz�>AnM2�/g�6pQ%/g�
i 2 (�NÆm�℄V!�e8-i

3.2 ��&��v)��w+h 2p^�*
\U �d_Mz�Cf"u�{�Mu�p s�D"u&J��Wp
l �̂ ap mM}^�U.^a�Wp D��DHs^au�&RJ�M^a�Hsp mg/cm2 �G

D =
m

s
=

dv

s
=

dls

s
= dl (2)/�5

D = d × l (3)5_� d p{�}^MrW� v pJ�}^M\��
3.3 &��{" �v{t�
[7h 1�*
\U �d_5 nrz�:*�U.�J�2�Mz�>Anp

D(λ) =

n∏

i=1

D
i
(λ) (4)5_� D

i
(λ) pS i r:*Mz�>An�

D(λ) =
I(λ)

I
0
(λ)

(5)5_� I
0
(λ) pz��d!V=M94z�jLW� I(λ) p?�z��d>A�KE0uMz�jLW�

3.4 &��{" �v{t�
U.z��d�J�2��Mz�>Anp
D′(λ) =

M∏

i=1

D′

i(λ)

n−m∏

j=1

D
j
(λ) (6)

Infrared (monthly) / Vol.28, No.6, June 2007



℄ 28 d�℄ 6 g b k 9*z��d�KJ�Mup m r�r�KJ�Mup n − m r� D′

i(λ) "7S i rJ�uMz�>An�D
j
(λ) "7S j rrJ�uMz�>An

D′(λ) =
I ′(λ)

I
0
(λ)

(7)5_� I ′(λ) p?��J�Mz��d>A�KE0uMz�jLW�NlKJ�[
\z=M2��U. D
0
(λ)p ε

0
(λ) � D′

0(λ) p ε′(λ) �
3.5 {" �v{��|�U.z��dMz�Q%�Fp

∂(λ) =

m∏

i=1

∂
i
(λ) (8)

∂(λ) =
D′(λ)

D(λ)
(9)

∂
i
(λ) =

D′

i(λ)

D
i
(λ)

(10)

3.6 ��sv{xp�J��z��d0�u=Mz�h(p
I ′(λ) = I

0
(λ)D′(λ) = I

0
(λ)D(λ)σ(λ)

= I
0
(λ)

m∏
i=1

D′

i(λ)
n−m∏
j=1

D
j
(λ)

= I
0
(λ)

m∏
i=1

D
i
(λ)σ

i
(λ)

n−m∏
j=1

D
j
(λ)

(11)+&A|aM2W,_*X
\U Mz��dJ�Q%y��37#N�J��z��d>AK0u&Mz|�9_Ua�U[z��d7M2��9*)�U[
\U �dM2��
3.7 &�q	v{��
x�4z��dJ��Mz�>AnP�:J�}M�=n α(λ) p

α(λ) = 1 − D′(λ) =
I
0
(λ) − I ′(λ)

I
0
(λ)

(12)

4 i �zA2�MR&�B�02%FGXM [2] �Da3�W��
\Ma'n�F*�p 0.95�z��dMb'�Fp 0.97�g'�Fp 0.95

�J���
\Ma'n�Fa3�p 0.75 k6�z��dMb'�F�p 0.7 �g'�F�p 0.6 �h 3_M��pJ�Mz�|arW�2�p?�*Y1&�J��Mz�|arW����z�|arWD{��5*UM�/�

i 3 {�}bsX ρ P�o ω N����8-i
(�` ω NItq Hz � ρ NItq J · m−3

· Hz−1)

i 4 �N(6�e8-i+-3YLh 4 R7M�M'5�dM
\U �dp^�
\U �dr�J�1�KE0u&M|a�Fp 0.95×0.97×0.95=0.87 �_ � J � � 0 p 0.75×0.7×0.6=0.315 �� �
0.875 − 0.315

0.875
= 0.64 = 64% �AFWM��XJ�J�[
\U �dM2��F�J��KE0uM|a)� 64%�A_E7Qr
\U �dMgwW/P�

5 xnS�Rb'O:6*KN9R&J�[
\U �dM2�d'��#rdu [7] � (1) [
\z=�,M2�� (2)[
\U �d_z��dM2�� (3) [Qr�dMi	2��DR&�B_�tGJ�=R=Ms\Php{J�=�lJ�=�
5.1.1 -3.2{J�=9XJ�=D�d{*�Php+��a�

Infrared (monthly) / Vol.28, No.6, June 2007



10 b k 2007 f 6 p
(1) D�d7x{33M+d_5P���a}M{���℄g8B+d (Y$9*�ET�k	+d) DR&PR���B`*���:f:P��a} (PR:
) �O�
\}^D	[3ZM��}&P|:��7�"�7Dz�:*"u�F�2�z��dM>An�7^a�
(2) *�I5℄nT7xM+d ( k	+d) D*U0W`*��I�DR&pPR�B`*�I�:f�(�E7D~v�_z��d"uMI�{��[7DR&ulM	�XJ��{J�=d'p+d:
%U	�+dpKA:
�GD	�{*:�{�MR&�z��d-:�KAJ���1)�MCu-J�*U�WMJ�}�3LKE0uMz�jLW�/Of:
1&$4�J�}^M�W9*)H$�KE0uMz�jLW�:�9*)�/�

5.1.2 /3.2lJ�=9XXh	�+lMJ�=�F[Php`Y�*Y9Xhv��VMJ�=�d'9Xhv��V+dM:
�+d:
�[DCDv��V&M	�z��dE72��O�{�=M:�P|9Dv�*#6Y[�&33M+d�Y$9g8B+dq5!qÆe{�'�9�!q$�R[��D�F+d1�~�*�:
np��a�FM+d�v�!~��O�+dD9R&pPR�B`*�:f{�}^�947v�4�D~B��8_�K9R&�BM2��*�+dM�|a-k��:��[�i5J�Kz��d"uM�W�947�^	j9"<
j
R[�OaJ�o��3!b��3Z5 100nm MJ�}^Z�Dz�Cu&�UM>AnFP|:�x��/�O1Z9�kD"uMz�Cu�K{��/�Z�[�"u9�J�h��h*Y{�=9Xhv�+lM}\� R&�B_MJ�hg��U/M�J�=3L�k7R&MCu:�J��E7z��d

M>An�/�/��'['b�d_'bJ�uR�KJ�MI\�W9�h��
6 r�fUdpJ4+&WpPS�
\U �d_Mz��d�{�lJ�=M2��F�{�lJ�=M2��V53Lz��dM>An�/�/�'[z��dMP|J�=$+!qU℄	�*#_?�0!qU℄{J�=�b1[v��V&MP|J�}Z:U℄'��[7�aT�z��d� Lf5�b'�d��KMJ�u9�*b'u�/�'!qU℄{�lJ�=Mb5�d�b1�K{J�=�lJ�=M2��/�'!qU℄{J�=�l=_Mv��V+d[z�CuM2��&[LfMb'C�S*M'C-�	0Me�C/�+eY�K�UlJ�=MJ�[7�M'�d�b&'!qU℄{J�=�lJ�=_Mv��V+d[z�CuM2��&[S*M'C-�	0Me�C/�+eY�K�UlJ�=MJ��
\U �d33�47�KR&J��BM2�_3��|a-m��/���[
\U �d_Mz��d-�J�e�Æ;z��d{*MJ�=�v��VMJ�=9��z��dt�J�Mb' CC/U*�p�;z��d{*��\{*MJ�=�F'[v�&03M+d9�!q�F��3+dM<Gp�:
nP��a��*�'�+d^aQ.��a�P�}K�7 1% �b1I5<P|PMI���n�:Y33:
np��a�FM+d�^ z��1�I5"O�!qU℄	�_M{=�v��V+d_Ml=
[1,5] � r��!
[1] ���m�_
Q���℄\Qx{ ;+#v|�N0<+� [J]. `�S'O !D� 1995, (2):

53–59.

[2] �G�KA�
`��?,eS'�1GH>.
[M].�=��_v)jwK 510#ES�1998, 1–13.�� �04, 48 1�

Infrared (monthly) / Vol.28, No.6, June 2007


