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performs very well at thermalization and achromatism.

diffraction limit.
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Abstract When the infrared search and track (IRST) system is at work, the wide field of view (short focus) is used
temperature adaptability, smaller size and lighter weight. A reflective zoom system design method based on the best
OCIS codes

to achieve the target of wide-area search, and the narrow field of view (telephoto) to achieve the target of location
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and tracking. Compared with the refractive zoom system. the zoom four-mirror system has compact structure and

least squares method and Seidel aberration is described. Instance is designed to prove the correctness and feasibility of
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It can meet the requirements of aerial vehicle IRST
this method. In the process of continuous zoom. the modulation transfer function of this optical system is close to the
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Table 1 Design parameters of optical system

Parameter Value
Wavelength /pm 3.7~4.8
Focal length /mm 400~800

Entrance pupil /mm 100

Zoom ratio 2

Field of view /(°) 0.64~0.32
Pixel size /pm 25
Detector size 128 X128

F 2 AT BB R AR O R S
Table 2 Optimized parameters of four-mirror

anastigmatic zoom optical system
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Fig. 3 Movement curves of zoom optical system

~\ M, (former
fixed group)

) Radius /  Aspherical Thickness / =
Mirror .
mm coefficient mm M, (zoom
Aperture stop NA NA 0 group) 1\ M,
i ) (compensation
Primary mirror —1023.00 —0.85 Refer to — group)
Secondary mirror —487.72 —1.19 zoom E—- =
. . M fi
Tertiary mirror 1149.13 —21.13 curve - (gg(;rp)lxed
Fourth mirror 200 —1.0 100
S A AR 2 ok
Image plane NA 0 0 @4 r‘“&i%@}i’xﬁ%%/\%/n*@@
Fig. 4 Four-mirror anastigmat zoom optical system layout
i e a— BT [ e
B == : =
. B . = 1

TorFaOoR

ForsRauoR

o X X ©o .o 0.0 o T o
‘SPATIAL FREQUENCY (CYCLES/MM)

640mm 720mm

800mm

e ") | uavezevors ez
d e B |l
DrrmacTion orrrAcTIoN e H brrmacion sar E o 1
i | e formmo o |00 1 HE--TH
s« ieapenz {550 romo (oo rosmon 5 1ewerz {iro s (asens rostion ¢ 1eapeiz] ———
EoCTRG 0,600 5 GGG 0.0000 SRR 0600
1 } S I~
- o
— o N~ ==
= ].. 3 N =S
5 - ~ —
-

EX o 2.0 o o 70 e

e X .0
SPATIAL FREQUENCY (CYCLES/M)

w0 5.0 0.0
SPATIAL FREQUENCY (CYCLES/MY)

.0 o oo 20 o £ 0o o

w0 X 0.0
SPATIAL FREQUENCY (CYCLES/M)

B 5 ZREAffEERE ., () EFLCHAEN) =400 mm; (b) EFL=480 mm; (¢) EFL=560 mm;
(d) EFL=640 mm; (e) EFL=720 mm; ({) EFL=800 mm
Fig.5 MTF curves of the system. (a) EFL (effective focal length) =400 mm; (b) EFL=480 mm;
(¢) EFL=560 mm; (d) EFL=640 mm; (e¢) EFL=720 mm; (f) EFL=800 mm

5216001-4



Wt 4 4%

AR AR DY S B AR LT

AR PR DY S BT R G AE AN 4 TR

A A A U S A AR A A R e A
il 1% 3% R BCCMTE) W& 5 frs .

FIHT CodeV HR A R IA 2% 22 B4 x4 £ 1 ) 5

W R R IAT AN E W EF N3 3 R, BEA
LSS ARG 97, TYUHE R, a2 1538 B R
RA I e KB 0. 041 £ hn T Fn s e 4514 .

K3 RGENESH

Table 3 Tolerance analysis of system

97. 7% probable change in MTF

) ) EFL /mm
Field of view
400 480 640 720 800
0 —0.041 —0.008 —0.011 —0.018 —0.012 —0.0306
0.3 —0.018 —0.008 —0.010 —0.019 —0.014 —0.031
0.5 —0.010 —0.009 —0.010 —0.021 —0.017 —0.030
0.7 —0.016 —0.009 —0.010 —0.024 —0.020 —0.025
1 —0.027 —0.011 —0.011 —0.026 —0.021 —0.022
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