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Design on Athermalised Middle Wavelength Infrared Optical System with

Large Relative Aperture
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Abstract Based on uncooled detector, an optical system is designed with 100 mm focal length, 1 F number, +=2.5°
field of view ,working in the 3~5 um wave band. The optical system has the advantages of large relative aperture
and compact construction. While working under the condition of —20 C ~60 ‘C the system can keep high quality
image. With the Petzval objective, carefully selected optical material and reasonable optical power distribution,
passive optical athermalization can be realized by using this system. The hybrid lens is used to simplify construction
and decrease the volume and weight of the optical system. Also, large back focal length is another feature of the

optical system.
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Table 1 Optical system specifications

Parameters value
Wavelength range /pm 3~5
Effective focal lenth /mm 100
F-number 1
Field of view/(®) +2.5
Back focal length/mm =10

Working temperature range / C —20~60
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Fig. 1 Obtaining optical power among three

lenses on athermal chart
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diffractive element in athermal chart

o 1.5

.2? ‘ZZ(Ge)

53

©8

T2

ES +Z(ZnS)

5] L 0 .:.‘

£-06 _O,%qéf:gzg -02  -0.1 0 0.1

Z (diffractive element ()»f-(»}»éj“"“""->~-~~-..:0_~_5,EP

Chromatic dispersive power /102 _1.0

B 4 BN Ge BHi. ZnS EHL.Ge MIATH T
H 122 &
Fig. 4 Front group composed of Ge, ZnS and Ge

diffractive element in athermal chart

SHOEE D 0. 0715 mm, B — 4 T gOE %
0.0352 mmK. [0 %5 EH Si @4 i R . Hi
B DR T 2R DB — £ AR S IV 2 8 T - i 4 e
Si & Ge B 5 MHATH T4 I 4 ST
1 2% BLZR T B2

3 Wit4h

SE AT 4L b REE B S R (da) ~ (Ao) 20 AT 1
E W44 TR 0 O A B2 4 C » 1 I 45 1 L% B 2R )
BERIRI G 25K 240 9F Al CODE V] 4 x%d JL 47 1
it . it B, W RS e TAERE EAT
THEEl. 2 G W T IARTRTE £ AT ok
JE R BETE A A T R A AR . A
2 ] WAL IE & A4 W 6 AR AR KL
AR G FE S LA B, BRI GRS R A E]
S5 itk . S—Hky SiBkiE IE BB, 5 o iy
Ge #5822 1 1 FH T AR R . LA/ B KA X AL
R R Bk, 5 21w W& 5 (h) it 7 1) A 5
LA R N EA 12 34, 5 T RENA
PRI T 523 46 = He oy SiBR1E EES . VeI RJE
HEEAE N CHIR T KM LR R G T
FI X} R G455 1 52 )

2 K BUIR 7 B A5 4IRS 4 1 0 R

Table 2 Element power of Petzval objective

Element power
Element power o
(after optimization)

Si (refractive lens) 0.014173 0.013249
Ge (refractive lens) —0.009137 —0. 009495
Ge (diffractive lens) ~ —0. 000036 —0. 000042
Si ( refractive lens /
0. 010000 0.011299
the rear group)
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22.73 mm
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Fig.5 Optical layout. (a) optical layout of the hybrid
athermalised Petzval objective; (b) profile of

diffractive element
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