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Long-wavelength infrared continuous
zoom scanning optical system
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Abstract ; Using infrared scanning system principle, a novel long-wavelength continuous zoom scanning optical
system is presented based on 4 x 288 infrared MCT detector dewar cooled assembly. Related optical index pa-
rameters are resolved and calculated according to requirements of system, and the optical design parameters
and outside view are obtained by the optical design software. The narcissus effect of the scanning optical sys-
tem are analyzed and optimized. The optical system is composed of zoom telescope, scanning mirror, relay
lens, imaging lens and a tertiary imaging system including nine lenses and two reflectors. In order to reduce
cost and optical color aberrations, chalcogenide glass lens is used. The optical index is simulated, and the
MTF in whole field at Nyquist frequency is over 0. 35 and distortion is below 2% . Finally the system imaging
experimental verification is conducted. The results indicate that 30. 8 ~ 154 mm continuous zoom and 100%
cold shield efficiency are achieved. High resolution, thermal sensibility, excellent images are validated.
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Fig. 1  Schematic diagram of zoom scanning imaging

system

PRGN RS BRI e s W 2tk B o
FE T2 RGTOR I R Gext 28 (B RAE I 34 5)
Pk, B 19D, e R ARE, D, AR
TEBEZH Y OO R ARG
D,

Yy = (1)

FIMIEB R AL o B y MK, B0 N
My fi, .

0y, (2)

M (1) L (2) TR R y 2
FIRREE A0 B3 T R~ DA S BB Y R R 14
yAEHK, D, R/ FE AT 0 4 1k 3 4 Ak
FR MR AR KL MR A s ) LA
MERE i HAR e v Ky, TR, e R
G T RS S PRIA B B AR S 4L

AN FEBTH R RLI AN G RGN, R
HH R R AR VG I E R G — A
BERRSHIF 1L 3] 100% ¥ YRR, R T =K
WAZ T PRUE S AR A R shA4v4 ' bRl ) e
TR B — R g AL

-|>|~

o =

H+



CAR

BESFAR 55 RN I LU ANE SR O R ¢ 109

3 ikt R A

3.1 REMIEITSH

RYER T R4 2 4 x 288 JEOBIR Y
il B R — AR PRI A%, Homm B Be oy 7.7 ~ 10,3
pm, RICRE N 28 wm x 25 pm, F 80 1. 67, Ot
2 RG TR R 30. 8 ~ 154 mm, B BRAFE N MTF
fERTF 0.35, 2 [ R /NF 216 mm x 150 mm x
105 mm (K x % x /), REVHBE LR KT
76% , B2 /NT 2%

3.2 EItRK

P S BN E N E A R AR
PEFNSAZ BTt . AR EE 1% 7 S AT it R hiDRS
B2V A T 2, B R M M i
N +8.4°,

TG R GER T R A28 A% B e i 4 RN AR B
AT ST BT, AR EE A 2 R - R i
BRI S 1 B B B B 4 R
H B2 A8 1, P e W FLAR O 2 AR, AR
P RS EEIE e F OB i K AR A AR I B A
it} 92.2 mm, ABEHRUR H E BB AL G, il
FHAE S G B RS 3 ok S 5 F5 e AR £
TE B GE l ) BS SRR T B R AME . R T R IE—
() R AR #1888 1A, e BB
FEAE/NT 10 mm, 3 Bt fb, e HAR R A
14.9 mm, WREA BN 65.48 mm, Pl
BT SE R A TP ks 4 A7 10— A5 AR Ak %
TF, I IR RN 24 B R A R e LR
B SR, 7 B 100% G BRRICR

R T RIE 2 PR NAS , R T 8 &
Bt I — R E B B T AT,
AN, Z ek 3 xR Bk R b NG 22 R R

Y RSB0, % A T 2R R G h i
MBS R, B RE AR A 2 A B, R e R
SR ) PRGN, VA 2 80 Sk B
SERAE BRI BB — SR, T EE R
SV SR AL T BE SRR B AR . X T
ARG, U B RE T RERE 4 A R ARk, A

D7 P LD AR A RR R A R R T X R
AR RIMAE A8 T st B )3 2, ko
T ARV RO A ™ EE T, N R AR B 2R
25 | oA 2 T i SRR M GO IR I
NG IR, DAL, 38 B R R T2 A ek
Al NG BT DN R A B S )5 ),
—MARGER
3.3 EtER

B e A AME S B 2 (a) (2(b) |2
(c)FiR, REJE—H 9 FiBe H#EE X
SRR AT B O, o AR BRI BR Al 6
FBER MR, oA R B A AR M ME
Hetdl, MTIHEZE, B2 R LS R
K T ARSI EL, hARBEZH B B A

7 Compensate
-
-
—| Wﬁ

(a) 4754k 30.8 mm
(a) Effective focal length: 30.8 mm

Zoom Compensated
lens eS8

S AT

(a) A7 R4 61.6 mm
(b) Effective focal length: 61.6 mm

<=

Zoom Compensated
lens lens

(c) AR MM 154 mm
(c) Effective focal length: 154 mm

B2 AR A E R A K

Fig.2 Optical layout in different zoom position
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Fig. 6 Distortion in different zoom position
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