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A Compact Off-axial Reflective Optical System for Multispectral Application

JIAO Ming-yin, LI Yuan, XIAO Xiang-guo
(Xi’an Institute of Applied Optics, xi’an 710065, China)

Abstract: An off-axial multi-spectra common optical path telescopic optical system which is able to be

applied to infrared imaging, visible light TV and laser range finder(or pointer) is given. The system has

advantages of compact structure, light weight and no central obstruction which can be used for compound

stabilization optoelectronic system with fast steering mirror. The mirrors in this system are all conic or planar

and the system is easy to be made and assembled being contrasted to normal TMA.
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Fig.3 The curves of MTF
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Table 2 Decrement of MTF with temperature in infrared band(spatial frequency 33 ¢/mm,0 field/1.0 field)

A
FoAR L - - - - - -
—40°C —20°C 0°C 20°C 40°C 50°C
SR AR IR K9
HEr 4 0/0.001 0.006/0.01  0.056/.006 0.319/0.327  0.009/0.04 0.014/0.02
b4 0.33/0.31 0.33/0.32 0.324/0.323  0.319/0.327  0.313/0.33 0.31/0.33
AR 0.01/0.02 0.011/0.04  0.144/0.239  0.319/0.327  0.254/0.17 0.15/0.07
SRR A J Rl A
H 0/0.001 0/0.001 0.025/0.017  0.319/0.327  0.01/0.02 0.007/0.01
b4 0.022/0.009  0.03/0.013  0.241/0.152  0.319/0.327  0.13/0.22 0.03/0.11
N 0.32/0.326  0.32/0.326  0.32/0.326 0.319/0.327  0.319/0.327  0.32/0.327

951



H36t 12 AN NES 2 N Vol.36  No.12
20144F 12 H Infrared Technology Dec. 2014
= —— A R0H =
0.7 +‘s“£%‘lﬂ§u 0. TS +i}:i$w‘}%%
0.6 it 0.6 L Jﬁ;iéiﬁﬁ
—e— [RE1HIH - *X—ik%fb‘l‘wﬁ
0.5 % \ \ 0.5 igg?;ﬁg
0.3 0.3
0.2 //j \ 0.2 / \
0.1 0.1
0 o . 0 . 5
-40 -30 20 -10 0 10 20 30 40 50 VH“E c -40 30 -20 -10 0 50 YBE C
(a) BT BEAEAAR R ps Rl A o (b) fi%ﬁﬁ%%?’v K9
Kl 4 A WG B MTF Bl R AR 4k #h 2k Fig4 Curves of MTF with temperature in visible band
K3 AEMARTLHME  Table3 Tolerance code and value R4 ZHREDREE Table 4 Tolerance sensitivity
wn A% ~FEM s wX MTF e R RE
DLR  #i#42 R 0.025 mm rspgy RO
DAK Wi £ K 0.001 (RMS) —0.0021 —0.002077
- RSE  RMS KM% 0.054 (546.1 nm) RSp sy VUM BIRITRE
; DLX X 5 0.025 mm (RMS) —0.0020 —0.002036
X o
" DLY Y Jjmfi#% 0.025 mm RSE S4 o R B R
, DLz Z ik 0.025 mm (RMS) —0.0022 —0.002195
DLA %8 X ek 0.3 mrad e o
A % iﬂiﬁﬁ%ﬁ% mra DLXSI TR X M —0.0043 —0.004282
% DLB %Y et 0.3 mrad
W DLG e 7 s 0.3 mrad DLX 82 WR§HE X Hfck  —0.0032 —0.003150
b Al [P N , N Ly
g DHF BN > DLASI 3 JUHILe X Hiles i —0.0020 —0.001597
DLZ Z Jymfif 0.025
B CYD  0°J [ B AN 1 DLBS1 ERINBILE Y flesesm  —0.1278 —0.127762
I U
g CYN ASTHRRERE AN 1 DLGSI ER§THIZE Z flifeitfi  —00308  —0.030798
 DLA % X Hiled:fa 0.001 rad
B DLB 46y Bk f 0.001 rad DLBS2 W iiEise Y flilesk s —0.0244 —0.024363
y  DLZ  fRili Z Iy DLG S2 KR ATBi%eE Z Sl /i~ —0.0029 —0.002903
% DLA fRI%E X Hlilei
S DLB (&L Y et DLB S3 ik [ S Bi%e Y fliliek /i —0.0045 —0.004530
5 LA BRI - _

ST MTF V{5 H R

Tolerance Analysis

14-Jul-14

0.358 0.308 0.259
Modulation Transfer Function

Table 5 Decrement of MTF and it’s
probability at Nyquist frequency :
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AMTF (4T AMTF (i
HNBBO HGBED 8
50% —0.0425 —0.0742
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Fig.5 The curves of MTF vs. probability at Nyquist frequency
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