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Design of continuous zoom medium-wave infrared spectral imaging
system based on offner scheme

Liu Zhiying", Gao Liuxu, Huang Yunhan

(Key Laboratory of Optoelectric Measurement and Optical Information Transmission Technology of Ministry of Education, School

of Opto—electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to adapt to the application requirements of different field of view spectrometers, a
continuous zoom medium—wave infrared spectrum imaging system based on offner scheme was designed.
The front zoom system to achieve continuous zoom in the range of 60-300 mm was introduced in the
system, and a grating—type offner concentric structure was used for spectral splitting and imaging. The
working band was 3 -5 wm, the cooled medium—wave infrared detector was used, the F#=4.0 in this
system. According to the object image exchange principle and the power distribution principle, the initial
structure of the front zoom system and the relay system were calculated, and the zemax software was
used to optimize each subsystem to meet the design parameters. The modulation transfer function of the
final continuous zoom medium—wave infrared spectrum imaging system based on offner scheme was close
to the diffraction limit at a spatial frequency of 33 lp/mm, and the root mean square radius of the spot
was smaller than one pixel. The design results show that the system structure is simple, and the image
quality is good and meets the design indicator requirements at each focal length position and each spectral
segment.
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Fig.1 Schematic of continuous zoom medium—wave infrared

spectral imaging system based on offner scheme

T SE PR PR R v, 35 28 G oy FH DI S LS A4
TR R H B, AR ORI FUA S BAE R EOR
HAFRIWIIRSE I, X251 Rt feicit SR e H
T RGEDHETE U offner Y34 LLAF fE vh I 4141
T AR RGBT,
1.1 EETERGHIRITTRE

AR 0 2R G A AR A AR AL AR X B
By e — 5 04 A I TRl P 52 LR A LR 15 4R AR E
4, HAM Ty UL 35 e b b MU= P 5 2
TerEAME R AR O R LT L, (BT A A2 3h
R RN B, AR R AR A A
(A%, AN RERT 2 52 A M s BB R 9 2R AR D
gL, ARG HAR LN RS ol AR A AR AR e 2, e liR
PRIRTEERS | 16 B AP A rp 15 7 AR E A R

BUBRCAN 2 T7 3 3L AT LA 73 24 TE 2 A2 0 6 2 4
fot o IELLAMRTY AR R R GERIT 18] 2 A 1 AR IRAC K R G0
KRR “HOU 0NN, 0120 A1 AR £5 22 S0 il [
AR EE RERIERM  _JOtEoR, mT
SCR TR R G AR AR EE D 300 mm, FRHEALK
XFF RSB RGN, 2OREk W
TR REE K, IF H ARG —JOLHE 2/ R IE
AU A R G TURE LU A, INIE % AR SR Y
UG AR R T IE 4L AMEE
1.2 KERBREHIRITRE

T R R GEALE offner BUGIE /L AR R 45t
gk R GE PR

IPEICIFRIEIE UR R G RO,
JLFRITPERE B E T RGO SRR B . L
7 ERCH AT AL, R P T Y
HOCHE E204 . (RO BT L T3 IO 1l N DG
WH4E o 5 G RAROETE RGEM L, 2L T offner B [).0>
ZERETE AR RGERY IIT RGN 3 L TTl
AN, BARALAR OC AR S5 T A o) T i B
ANRIAE R, IR EEAR T GO (LAY BT HfE
JRE i s B A B A, SR 1O LR o B
AR

73 4T offner B 730t AR Z 48 1 45 4 2 [F]
O M FREY, REEBIRI G BR2E H 25 AR AR AT BAL
1B, B R B A D EHE AR 2 A5, A
S5 R PATCHT S O AT, B R T i

0718003-2



ok AR

%18

www.irla.cn

% 48 %

OO, WIRAR T I L, R EOLEEN 0,
PIPAREAN G MRS 2R IE . B TR 4 5t
ik, RGEAAFAE O ZE A UL U A5 H B RF R B0 9
B TEN BT LLSCh B TR D HE
WO TEEY offner BOGIE E IR RS

H1 T 2R G0 R i v £ P T P00 45 D 3 i e
it B 2 JE Ve I DR DT JC B A A e e v 5 v R AR )
JIT LA 3R 6 R v 4k R B8 Ok 18Ok S BV O TR DT
B, ISy T fap A e rh Ak R e s OB R o 1

i H B kA7t .

2 offner EZETERIFIIRIERER
et

ARG T EMBEERRIZTSH

HRAE SR A7 2K, 3£ ] Sofradir 28 w) 2E 7 1Y
640 pixel x480 pixel HJZL 7N & £ S i R0 2%
AR E RS R 15 pmx15 pm,, ZRH IR RS H
mE 1 PR,

2.1

K1 KPR BH
Tab.1 Optical design parameters

Working spectrum/  Stop shield aperture/ Paraxial image

pwm mm height/mm

Focal length of
zoom system/mm nm

Spectral lution/
pectral resolution Subsystem F#

3-5 5.1 mm+0.05/+0.1 3.5

60-300 25 4
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Fig.2 Schematic diagram of zoom system
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Tab.2 Initial structural parameters of zoom system
Focal length of each element
f; /mm f;/mm f‘ /mm f,/mm
266.306 2 -84.232 1 109.501 8 612.593 9
Long focal length/mm Middle focal length/mm Short focal length/mm
300 213 60
dl12¢/mm 111.880 6 d12z/mm 97.842 0 d12d/mm 16.846 4
d23¢/mm 17.506 3 d23z/mm 50.539 3 d23d/mm 180.543 5
d34c/mm 84.849 4 d3z/mm 65.855 1 d34d/mm 16.846 4
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3D layout
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Fig.3 Schematic diagram of system structure at different

focal lengths
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Fig.4 Spot diagram of different focal lengths
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Tab.3 Initial structural parameters of relay system

d)] /mm ¢by/mm
21 20
Si Ge Si Ge
11.473 —25.289 0.834 0.568
1/¢,/mm 1/¢,/mm 1/¢y/mm 1/¢,/mm 1/¢;/mm 1/co/mm 1/¢;/mm 1/¢y/mm
55.650 45 -55.65045  —153.001 35  153.001 35

—-145.715 57 145.715 57 53.000 429 —53.000 429
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Fig.10 (a) Structure diagram of relay system; (b) spots of

relay system; (c) MTF of relay system
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