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Athermalization Design of Dual-Wavelength
Infrared Optical System
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Abstract; A set of dual-wavelength infrared optical system was designed for airborne photoelectric detection
equipment, based on dual-wavelength 320 x 256 element cooled thermal IR focal plane arrays (FPA) detector.
The system adopts the combination of three kinds of material of Ge, ZnSe and ZnS to achieve athermalization
design. By introducing harmonic diffractive surface and aspheric surface, the chromatic aberration and the off-
axis aberration are well corrected, and the system structure is simplified. The system, working in the wave band

of 3.7 ~4.8 um /7.7 ~9.5 pum and with the F/number of 2, is consisted of 6 elements, and has 100% cold
shield efficiency. The image quality evaluating results show that: the performance of the dual-wavelength

infrared optical system is very well in at temperature from —60 C to +70 C.
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Table 1 Design parameters of the optical system
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Fig.1 Sketch map of the optical system
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Fig.2 Diffractive efficiency distribution of the
diffractive element
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Table 2 Parameters of optical system
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Fig.5 MTF curves of the system

zh(20 °C) Shart-Long
Zoom Position 1 Shorl-Ref
e Tehidz |
-0.0040 00030 -0.0020 —0.0010 0000 00010

REAL IMAGE HEIGHT ()

~7.0000.
LATERAL COLOK (mm)

:
a
b(20°T) ShortLong

Zoom Position 2 Short-Rel
off T4

REAL IMAGE HEIGHT {mm)

LATERAL COLOK (mm)

b K

6 tERGAER
Fig.6 Lateral color of the optical system
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Fig.7 Distortion of the optical system

RIS BRI 88 I LS sE R B A% B I

SRR, ARSO R B AL B 5 ¥ R BT R R
PRI FCEABT AL 551 T Ve SR B, 5 v S
RRE_EASDERERCR B E Y AR AR LR
BRI RE TR S B AR (YN 453%F
EXRT 1 BUE AR AR A S EHERAN AL
(I/IBAR) KF 1, Juit RA KW AL AT AR, ‘&
HFR G LB RS RNE 8 iR,

CODE V> vern

Sur 2 %height cir VUX VLX VUY VLY Distance
1 12.00 10.85 0.94 0.94 0.94 0.94 16.50
2 12.00 10.88 0.96 0.96 0.96 0.96 16.89
3 12.00 10.86 0.96 0.96 0.96 0.96 16.74
4 12.00 10.89 0.97 0.97 0.97 0.97 17.87
5 12.00 10.91 0.98 0.98 0.98 0.98 17.72
6 12.00 11.11 0.93 0.93 0.93 0.93 18.55
7 12.00 11.96 0.82 0.82 0.82 0.82 31.31
8 12.00 7.55 0.30 0.30 0.30 0.30 42.19
9 12.00 12.12 0.90 0.90 0.90 0.90 34.61

10 12.00 12.20 0.80 0.80 0.80 0.80 29.03
11 12.00 12.23 0.83 0.83 0.8 0.8 32.03
12 12.00 12.31 0.69 0.69 0.69 0.69 24.24

CODE V> vern
B8 i JELRIB A S S AT
Fig.8 The data of narcissus analysis
with inverse raytracing
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Fig.9 Narcissus analysis on surface 8 with inverse raytracing
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