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Design of dualband Offner spectral imager

Zhou Feng, Zheng Guoxian, Li Yan, Yao Gang

(Beijing Institute of Mechanics & Electricity, Beijing 100094, China)

Abstract: Compared with spectral imager based on the flat or concave grating, the Offner spectral imager
which utilizes convex grating as the diffractive element has several advantages, such as large numerical
aperture, no Smile, small spectral Keystone, compact volume, easy manufacturing and alignment, etc.
Consequently, it's becoming widely applied in many fields. In order to meet the requirements of highly
integrated, broad working spectrum and miniaturized payload for deep space exploration mission, in this
article, an Offner spectral imager with dualband was designed. At the same time, a neatly spectral
splitting method using different part of grating was implemented. The system which met the design
requirements had fine image quality, small volume and compact configuration. All reflective curves of the
optics were designed sphere, which had loose tolerance and were convenient for manufacturing and
alignment. The convex grating was framed and its diffraction efficiency was analyzed. The result shows
that the dynamic range of the whole system can be enlarged effectively using the elaborate design.

Key words: spectral imager; dualband; Offner; optical design; diffraction efficiency

s B H9.2012-11-11; f&iT H#.2012-12-10
TEHZ v B (1974-), 5, S TRRN 1+, 32 2 S a SRk for A AR R H 5 0 238 0E 7 T B9 F 55 . Email : zfsimon@163.com



mailto:Email:zfsimon@163.com

1859 ok A

% 42 %

0 3

T BB ANG BB ARFOCTE B LS & 1 —
&Rt Dtilss KL R T HOR LK
TR PLEAR R T — R BT B3 BRI AR
B 13 DE T AR B A TRE I3 A B AR T 31— A
BRI i T (5 BRI ), + 24k A
B 7R A TR TR TE I b BRI RS AR
Az 7 i 3 A AT A U ELAT TR Y R
U JUAR IR B A2 B R 28 BRI AU 2 A 0 7
TE 22 RS PRI 55 Hh ARAT W

HT TR 2 IR B AR PR B BRIE i, o T BRI R
SIS R, 3145 3 2 A I E AR 2 A B, 03
(ORI AN PR BB ) T B i A R, A
T OETE 2 B R GERCR A TT I, Offner ' Bk
T A G T AR 2R e S 5 [ < 8 ) 5 46 % (JPL)
(g — 2 A ERD, B BE LR R TCIE LS
NS el R N v e | D) 23 LY TR S R T A
A S RSO T R R G — 2O R
Geit s, B TR s SR B ) R, TR PY e A2
TR AR O B IER S B R R RAEE KR
BTN BE £ BRI SN BRI A5 U4 22 IR IR A R
AT 55 BRAT LI

il

1 Offner RiLRE RS

Offner J& i A% 1 & 1 1973 4F Offner 42 1 Y
[0 = B S B v Ak 22 LR FR e i A L kR ok
1, BRI Offner AR R 5o Je— A = R0t
SRS, R K M RS — AN T R
S R, HNA LR BBk C, 45K 1 s,
AT A B BLE RS, T DOE R — A e AR 25 1 S

& 1 Offner 70> = I ST RGm B

Fig.1 Offner concentric three-mirror imaging system
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Fig.2 Optical system design result
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Tab.1 Optical system configuration parameters

Surf Rad/mm  Thi/mm Gla T/iéto)x T/i(IE)Y E;f:mx
1 Infinity 125 - 0 - -
2 -260.277 -120 Mirror -6.4 - -
3 Infinity 48.707 Mirror 25 - -
4 459.825 -51.275  Mirror -22 - -
5 87.793  39.217 Mirror 12.19 - -
STO 55.012 -41.323  Mirror -22 - -
7 82.165 114.950  Mirror 10.27 - -
8 - 0 Break - - 11
9 -43.075 -20.111  Mirror 0 - -
10 -22.390 20.111 Grating 0 - -
11  -43.320 -44.404  Mirror 0 - -
12 - 1.974 Break - 0.214 0.216
IMA Infinity - - 0 - -
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