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Design of infrared zoom projection optical system
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Abstract: According to the validation requirements of the field test, a large aperture optical sys-
tem with precisely zooming was designed, in order to provide target imaging simulation from
near field to far field to test and evaluate the system performance. The system has two parts:
zoom system and projection system. Based on the requirements of beam aperture and image size
on the unit to be tested, and with the precondition of pupil connection and aperture matching
principle, the optical parameters of projection system and zoom system were calculated and the
image quality was optimized. The zoom system works between 8 ym ~12 pm in far-infrared
band with a 16* zoom ratio. The large-aperture projection system has a 300mm aperture. Simu-
lation experiment results show that, the image position is stable and the modulation transfer
function (MTF) curve of each focal length is close to the diffraction limit during zoom process.,
which could meet the test requirement exactly.
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Fig.1 System composition
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Fig. 3 MTF curves and spot diagram of large aperture projection optical system
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47T I [ / mm

d12 dZS dSl
K 107. 36 13. 984 46. 602
i 101. 52 27.968 38. 456
s AR 6.992 155.572 5.384
2.3.2 TERZRHGEXRITER

AL o R A R R IR 2 A 4R 1t
P AR T 2080 28 G2 A0 A A R Y B4R AT L
BEHT o % T 205035 5 5t 24 4 kL 7 5 B DT P2 9 i
PN i ZORYT AR B B #E R Ge AA TR
e B 3T 5 R HA AR A (B B R B BT UAR R GER
TR B ] Ge, #8237 B3 1 % ZnSe KM IE A

10 LINTT TS 97.60 MM

TS D [
1 MM ||'I'S 125.80 MM

I I
I .00
1.0 !!{

% MRS TR, 58 R % B
SCER R B W A R S B L i
2 b B 4 B B 0 5 T 1 A B
VOB RS 5 R EBER

FRAR 2R S0 T 45 67 A0 R L RS 5 R S 4
AR % i85 7O 2 B 15 5 2 5 010 85 0 A LS
7 B R S 19 4% 4L 16 BV B TS Y B 45 4 T
o AR B Zemax o i T 55 9 52 9L
R B I B 4 K AT O AL 7 5 R
s RS o ELD B S 2R 6 1 e oz
BORT 5 A 1 B 2R G 1 A B UG A
B L S OGO B 4 WA B {8 09 6 SE A% MR R
Yo I E ZEMAX i fF i i A ft L6 5 EXPP
BT 335 mm. 78 2 440 5 GO0 R 3 .
TR o 2 ) (9 R 0 B 1S B R S, B4R R
Ye L 4 R

S =120 mm

' =10.5 mm
[BE==

B4 REHEMENNTERGALEE
Fig. 4 Optic paths of zoom system in different foci
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Fig. 5 MTF curves and spot gram at long focus position
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Fig. 6 MTF curves and spot gram at middle focus position
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Fig. 7 MTF curves and spot gram at short focus position
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Fig. 8 Cam curve of zoom system
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Fig. 9 Optic paths of system at different focus positions
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Fig. 10  MTF curves and spot gram at long focus position
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Fig. 11 MTF curves and spot gram at middle focus position
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Fig. 12 MTF curves and spot gram at short focus position
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