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Novel design of off—axis three reflective optical system

Guo Yongxiang, Li Yongqgiang, Liao Zhibo, Wang Jingyi
(Beijing Institute of Space Mechanics & Electricity, Beijing 100076, China)

Abstract: By comparing the advantages and disadvantages of two-mirror and three-mirror reflective
systems,a novel unobscured two-mirror three reflective optical system was presented. In contrast with
other off-axe three- reflective optical systems, the greatest advantage of this system was that it only
utilized two aspherical reflectors, which saved the cost,reduced the difficulty of process. The design steps
of this system were analyzed in detail. And a optical system was designed with its focus length, field of
view, relative aperture, and system length are 500 mm, 1x0.1°, F/5,125 mm respectively. Pixel size of
the system was 10. Its MTF curve and spot diagram show the imaging quality approximates its diffraction
limit. This approach can provide reference for the optical system design of present aerospace cameras.

Key words: optical design; reflective system; three-mirror; off-axis three-mirror

Y i& B :2013-06-10;  f£1T H #]:2013-07-25
1B 81 v K FE(1985-) , 1, TR UM, A -, 42 22 A F5 56 % 03X L 2 38 T B S 2 A5 O T 9 F 98 . Email: gyx1lr605@163.com



% 2 IRAKAEE A E B = R SR R %kt 547

0 3] §

MAEERGEETFTLRZ L, FHE&EE—KRE
80km LA I, Bl Bl2E 0 K X 45 8] 43 B 3 0 B
e SROBK B R W R L S RGN A
B 5 N AR R o TR R I 2 R G AR R
B I AR AR RO, A PR R . RGER
FRRI BT 2 02 UL KO 2 R 48 b A 200 WA 8 A
PRk BT L O 3R A6 0 R 25 1 R S X N B A

S5 2 gt DAL R 0 O 3 A B TR S A 3 TR
Bz R Y RS R G G AR A 2 R
AN TE PO Y ) B0 FL 25 M fr o L K
AR BUN 2k RG LR ] LIS B K LA 5
SR A% AR B Ot 2E & G0 M OREEE SR OM X A
%, B R 5 R 0E o B E R O R %
WP HRAF RGN =BRGP R, K
o St R A R G E R B L, AR
Podge /b, i B JR] i A% O 2 R A 2 00 75 4 R T 5 o
o MITXEIAT =R B RG, = R4 R 5 AL
Atk = R B SR B = s g R, e = s g
B RGHA AR HA AR R =AY kAR Bk E
RABIE 8 SR, vl LU I e Bk 2
T g i i R PR S R O R A B
e R R AR T AL R G R RE R, JE M
SHOZK RGN 53 PERA T REAR 8 4 = R HOE
RGP L R R B A = RO R G B Y
FHHT 5

LR H UL B 3l = 62 R 8 h E5E LK
BE R = A, TR B S BCE A AR TR E i T
SRR Py | o 7 N DRSS A =N L Rl
JIT R 0 = BB R R . SO AR T — R R 1 S
=Rt R, HESEM =S
BE, AR T U i W HeRE B AR R R AT S B, 9
ANTOIN AR O B R = B
S, AR G % VR LG T R B = R AR R A
BEAR, B /DT — e RO BE i e 0 o R S B RS b
L EIRVR IR €| N RN (O P S o
& LEARSSHHBEEAR, RKEEAN
3.20x107° kg/mm?, 2 i Gi 42 JE LL L 7, # BZ R 5
St B RO Al A3 06 2 RGBT R 29 R 0.606 kg, ST

WO IR Bl = R S RGBT BRI AT T 4 A
S IR AR MR g T — A B S R R
AR AT AR PR

1 i%itidiE

1.1 ¥R

IO Z G T A0 0 45 4 2 3 Tl 7 B =
B RO R G, BAOCHAS A T2 HUE X
WY R o B R TR B R B (R A AT S (IE ), XX
HRILE T A A T 1) I ZE ) A7 Ik B O B

Bl AR GG 5 R B A

Fig.1 Scheme of the initial structure
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Fig.2 Scheme of final structure
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Tab.1 Original structural parameters

Radius /mm Thickness /mm Conic
Pri :
FImALY IOt 560 0 ~125.0 £1.5989
(Three mirror)
Second mirror -250.0 125.0 -2.262 8

3D layout
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Fig.3 Initial structure
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Fig.4 MTF curve of initial system
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Fig.5 Spot diagram of initial system
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Tab.2 Max diameter of spot diagram

Field Max GEO dameter/pm  Field Max GEO diameter/pm

1 3.35 7 5.754
2 3.35 8 2.268
3 2.268 9 2.268
4 2.268 10 5.816
5 5.816 11 5.754
6 5.816 12 5.816
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Tab.3 Final structural parameters

Radius/mm Thickness/mm Conic
Primary mirror -500.0 -125.0 -1.761 3
Second mirror -250.0 125.0 -2.7456

3D layout
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Fig.7 Layout of final system
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Fig.8 MTF curve of the final system
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Fig.9 Spot diagram of final system
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Fig.10 +X distortion curve of final system
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Tab.4 Max diameter of spot diagram

Field Max GEO diameter/pm  Field Max GEO diameter/pwm

1 2.546 7 3.028
2 2.782 8 2.562
3 4.502 9 2.358
4 2.358 10 2.546
5 2.562 11 2.782
6 2.67 12 4.502
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