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Research and Design of Telecentric Off-Axis Three-Mirror System
with Real Entrance Pupil
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Abstract If in the telecentric off-axis three-mirror imaging system there is a beam-limited device in front of space
remote instrument, a real entrance pupil to match is required. To meet this need, optical design of off-axis three-
mirror system whose aperture stop coincides with the object focal plane in front of the primary mirror is studied. The
expressions of configuration parameters and the interval between the object focus and the primary mirror of off-axis
three-mirror system are deduced in case that the primary mirror and the tertiary mirror are coplanar. The condition
and solution of achieving real object focus are defined. Based on the method, with the specific requirements of
1.0~2.5 pm spectral range, F-number 4, 360 mm focal length, 5° field of view (FOV), a telecentric off-axis three-
mirror system with real entrance pupil is designed. And the imaging quality of system approaches the diffraction limit
at full FOV in the required wave band. The highest aspheric order is four. The result indicates that this method can
be used in design of telecentric off-axis three-mirror imaging system with real entrance pupil.

Key words optical design; off-axis three-mirror system; telecentric; real entrance pupil

OCIS codes 220.4830; 120.6200

T A2 AR LA () 523 X M 100
B RGO Sy ST BT R R
VTS 4 B A B P 0 G4k B, BB R R TR =5 B

YriE B H: 2011-03-24; Wl fERciE B HA: 2011-06-27
EETHE: HEK AR EE (60538020) % By .
EZE B A XBeAF (1981, Lo, AT A - F 2 F RGO O6 2 R g it Jr i i oe .
E-mail: twodays999@ sohu. com
SURE A m BHCL963—) B RS 5L, A S U 2 B DS IR O 1 5 A O 2 A T 45 T B F Y

E-mail: xiangy@sklao. ac. cn

1122002-1



2 i

ARG Bt B R R G U5 U R AR
M RVRGEA R, T B AR Tk 2 EOR
AR RGEA LA RVRRR N . R R GERT AL
T OR s WLSEETD I 1 BT 31 il R AR A R
A7 48 1] ST B I A 1O P A5 L SR AR G I S
5 HCRT A 7 BS S BE A E  ROST — B0 R R
BAGH U GE R 2. ARG AL T TR
T B = R AR G HALARDG IR B R S8 AT L 9 2
RN TR AH RGBT ME R . AR SCHE A
TR L B R = R RGBT R

2 HIBHIE

DASEAl = R R G R B o e T e AL AR
JEIRAL T EBERTAG T im0 B 3 Se RS, WA 1
B s f S =R R G SRR = A R B M
M, F1 M, BTG R85 0 R GR. MR 5
M, 5B M, [E]f N d,» 8 M, 5 =88 M, [8] b
dy s =88 My SRR o BIEE 1 L 05
g B M mEkE .

Ml
//T\);___x{______ M,
¢ i
T o= —— ey
~4 _\/y— = _ﬁ
\/,’
-d, b 1,
-
-1
i
d,
_lz b

1 M =R FH5

Fig. 1 Coaxial three-mirror system
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Table 1  Configuration parameter of the telecentric three-mirror system

Surface R /mm d /mm & Tilt /() Decenter /mm
Primary —360 —90 1. 3765 —10 0
Secondary —146. 0449 90 1. 9204 —5.8 21.4
Tertiary —302. 8673 —193.9353 3. 8546 —3.7 31.7
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Fig. 2 Optical layout of the telecentric

three-mirror system
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Fig. 3 Spot diagram of the telecentric

three-mirror system
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Fig. 4 MTF of the telecentric three-mirror system
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Fig. 5 Encircled energy of the telecentric

three-mirror system
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