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Study of Design of Athermalizing Infrared Optical System

LU Yi-hong, DENG Qiang

(63811 Army, Xichang 615000, China)

Abstract: The influence of temperature on an infrared optical system is analyzed. The optical instru-

ments for military use are usually used in a wide range of temperature. Therefore, to eliminate image

plane defocusing, an effective temperature compensation measure must be taken. The athermal design

approach and principle of an infrared optical system are presented. According to the design parameters

of a small infrared optical system, an athermal design idea for passive optical compensation is proposed.

The experimental result shows that the infrared optical system can achieve good imaging quality over

the temperature range from 0 � to 60 ��
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* , n !"+#$ α0 %8#$ dn/dt &'#$ V9-
(10 µm) (×10−6) (×10−6) (8 ∼ 12 µm)

Ge 4.0032 5.5 ∼ 6.1 280 ∼ 396 834.3

AMTIR 2.4976 12.8 72.0 115.2

TI 1175 2.6000 15.0 ∼ 16.0 80.0 102.6

ZnS 2.1986 6.6 43.3 22.9

Irtran–2 2.1986 6.9 ∼ 7.4 51.0 22.9

ZnSe 2.40652 8.54 100 58.0

rtran–4 2.40652 7.4 ∼ 8.0 8 ∼ 58.14 58.0

GaAs 3.0400 5.74 149.0 16.3

CdTe 2.67513 4.5 ∼ 5.9 107.0 150.6
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α0
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dT (1)

D′ = D + D
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Δf = fα0ΔT (3)
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Δ = 2λF 2 = 2 × 0.0042× 22 = 0.034 (mm) (4)

�����47�	�

ΔT =
2λF 2

fα0

=
0.034

400 × 147.37× 10−6
= 0.6 (�) (5)
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haib 3 ∼ 5 µm

F $ 2

acdjÆ 320×256 defacbgced

fdklÆ 30×30 µm

h!e%8ib –10 ∼ 60 �
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