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Abstract: The causes for nonuniformity of infrared imaging systems are theoretically studied in the

following three aspects: the response characteristics of detectors, the relative radiation of optical systems

and the stray light from system housings. In an Infrared Focal Plane Array (IRFPA), the difference of

structures and materials of detection elements may affect their quantum efficiency and dark current and

hence affect their response characteristics. The optical system mainly affects the scene flux distribution

through its pupil distortion matrix. The contribution of the radiation from the optical system itself to the

nonuniformity can be ignored. The stray light from the housing can be divided into the high temperature

part and the low temperature part. By ignoring the low temperature part and introducing the concept

of System Cold Shield Efficiency (SCSE), a high temperature component radiation model is established.

This theoretical research is of a certain referential value to the design and nonuniformity correction of

optical systems.
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IRFPA O= m :*->060?� T �>

@9/��� [2]

rm(T ) = r(d)
m + C0Am

∫ λ2

λ1

dληm(λ)Lλ(λ, T ) (1)

AO� Lλ(λ, T ) ��60?�� T �>@9/

B IRFPA 7C�?@� λ �.R.89�� ηm

�= m :*->�#R0:�λ1 �λ2 ;A�.

8���;D?@'<S?@� r
(d)
m �= m :

*->�BC��E:.0=;T+>F=?

�CD<� rm(T ) G�= m :*->060?
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N-on-P=� HgCdTe *-��A5HBI�J/

'CRIC� ηm DJ�

η(λ) = 1 − e−dα(λ) (2)

α(λ) � HgCdTe �?@ λ K�.RIC
<� d

� p E�L��U (Chu)[3] MF0IC
<NO

�P,�GKQA


α(λ) =

{
αg exp[β(E(λ) − Eg)]1/2 α ≥ αg

α0 exp[ δ(E(λ)−E0)
kT ] α < αg

(3)

AO�αg �Eg �α0 �E0 � HgCdTeV; x'*

->&W?� T �G<��A (3) 'L�D"#

RMV; HgCdTe � 77 K N�IC
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�ST�H5A' 1FÆ�UI E.Finkman[4] �X

J��O??@VP 3.0 µm∼5 µm � x=0.230 �

@??@VP 7.5 µm∼12 µm � x=0.220,�A (2)
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Rij(φij) = Aijφ
2
ij + Bijφij + Cij (4)
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φij = φsce,ij + φopt + φhou,ij (5)

AO�φsce,ij �sl�9/:#�φopt �.+
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φsce,ij = τsys · gij · φs (6)

AO�τsys �
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gij = Aij/A0 (7)
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hij = rsys · (1 − SCSEh,ij) (9)

AO� rsys = rsurf,max ·Nsurf � rsurf,max �.+


�ivI�J/:�a*`�Nsurf �.+
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0: (System Cold Shield Efficiencies, SCSE) 


SCSEh,ij = 1 −

Nsurf∑
l=1

CSEl,ij

Nsurf
(10)

' 4 �{� OAS qr"#� SCSEh,ij 'L
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Rij(φij) = Aij(τsys · gij ·φs + rsys · (1−SCSEh,ij)φh

+εlenφlen)2+Bij(τsys ·gij ·φs+rsys ·(1−SCSEh,ij)φh

+εlenφlen)+Cij (11)
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