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Design of infrared optical system with super-long
focal length and dual field-of-view
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Abstract: A mid-wavelength infrared optical system with super-long focal length and dual field-of-view is de-
signed in this paper. Based on the re-image configuration, this system can realize the zoom by axial motion of
a lens along the optical axis. The design results show that this system realizes the zoom with a super-long focal
length of 600 —1 500 mm, and the MTF of the central view is more than 0.5 at the characteristic frequency of
20 Ip/mm of detector, which shows its optical performance approximates to the diffraction limit. This system
can meet the requirement of military investigation for seeking and aiming at target in a long distance.
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Fig. 1  Sketch of optical system
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Fig.2 Principle of exchange object and image
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Fig.3  Shortest focal position and the longest focal posi-

tion of the zoom system
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Tab.2 Theoretical zoom positions of system (mm)
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Tab.3 Design parameters of system
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Fig.4 Layout of optical design of infrared optical sys-
tem with super-long focal length and dual field-
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Tab.4 Spot diagram
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Fig.7 Encircled energy curves of the system

3.2.3 BEARE

RGN EE R R AE S WCE AR08 10 pm (1
FM R TN T S e R 2 K 7 (a) A



636 Hr DG

1%

(b) 7, NI Rl LAFE Y B R SE e 2K
T 80% , LA 12 ) SH -5 I A5 DU FIE R4, T AL T
R GIHFEAT K

S it , & NDLE RGEXHR 2 AT T
R BIRIE , MILRTIEA e LR T LR B Ol &
GEUR R L AT A SRR K

4 % B

ARG T — R EEE LD 707 2
SE Ik

G, EERGRH KGR EA AR - 1
VA A T PRI 7 ¥4 6 BRI DG JE 2 28 il 1) IR
b BESk AT AR K5 R G IR AR 2 R
A, AR RG] LLISE K AR 600 ~ 150 mm1
A Ty BE, HoA oD 3 A B 4R A AE A R
20 lp/mmAb W24 A5 sR A = T 0.5, B 8
U0 A4 T 2 6 0% ] s it JE 25 S T 45 6 B
H bR KIS R AN ER ZER . X R Gl
AR B SRS THAS R IZ MR

(1] #AFRk. KEERORESAEENERENBRITT]. &AL ,2007,28(5) :569-573.
HU J X. Design of long focal length large aperture optical zoom system[ J|. J. Appl. Optics,2007,28 (5) :569-573. (in

Chinese)

(2] &%, 80, K& MR SFERED BN AT [)]. #oEHE K ,2007,31(2) :206-208.
YANG ZH,DAL Y F,ZHANG P. The study of hybrid refractive-diffractive telephoto lens[ J]. Laser Technology,2007,31

(2) :206-208. (in Chinese)

[3] ARTHUR COX,JONATHAN S KANE. Optically compensated zoom lens design in the infrared[ J]. SPIE,2005,5783:;

887-898.

(4] F&13r. S 6 AR R SNMARIBOL RS T]. 4 sb B ik T42,2008,30(4) :89-92.
MENG J Q. Dual field zoom(6 x ) infrared imaging optical system[ J|. Infrared and Laser Engineering ,2008 ,30(4) :89-

92. (in Chinese)

(5] Ff, RE. 5 x M MR I ANE S SR BER G 1]. 40 3M R ,2008,30(4) :210-213.
TAO L,ZHAO J S. Optically compensated LWIR zoom objective with magnification of 5 x [ J]. Infrared Technology,

2008,30(4) :210-213. (in Chinese)

[6] SCHREER O,LOPEZSAENZ M,PEPPERMULLER CH, et al.. Helicopter-borne dual-band dual-fpa system[J]. SPIE,

2003,5074 :637-647.

[7] ANTONIN M,JIRI N,PAVEL N. Zoom lens design[J]. SPIE,2005,8233:1-9.
[8] 8B, X244, k. /ANEIR] OB G2 R G IMFRI[ T]. b5 #% T42,2012,20(4) :739-744.

WEI Q, Al X Q,JIA H G. Development of small-scale and dual-field visible light optical system[ J].

Eng. ,2012,20(4) :739-744. (in Chinese)

Opt. Precision

(9] Fwe, B+ JUTASE - B2 - KFHIF[M]. WL WITTRE T RRE,2003.
LI X T,CEN ZH F. Geometrical Optics Aberrations and Optical Design[ M]. Zhejiang : Zhejiang University Press,2003. (in

Chinese)

[10] sk mAKRF[M]. dbE . AU Tl H Ak, 1982.

ZHANG Y M. Applied Optics[ M]. Beijing:China Machine Press,1982. (in Chinese )

HEK(1982—) , B, BIRILFTFFIE IR
NSRRI, 2007 4E FREF T K
E R i e L VAN SN FAW | Lot -
GLRY I S KR HLAG I T RO B R E-
mail ; 15808765752@ 163. com

PUERHE (1988—) , 55, il Jb & I A,
+,2010 4F 2013 £ F K HFH T K%
ARG At A2, RENF S
e R g ity BT 58, E-mail ;
jlayvchao@ qq. com




55 4 3 HERK, % B K BRI R G 637

A BL(1975—) B, mF A, S LR
U, EE BN T B I T2 07 T
IF5E ., E-mail : murui@ 263. net

BERLE (1982—) 3 AR A MG A A
B, CARIT, 2006 48 T K I LR 3K
(e R VAN YV NE =2 a1 ]
MIBFST E-mail ; xjwkiro@ sina. com

5 R (1981—), Lo, HARN, B,
PTRRIN, FENFLOIERG T H
AW ST , E-mail ; malin_box@ 163. com

W (—) 2, mm) AL AR, T
R, 1994 4F-F 2 B RO BEAR A7+
AL, FE BN O A O T WA
E-mail : puqunyan@ 163. com

st R B 2 F ) T

o IR HIT

o AR R BOR SUBI £ A Ll A AR T

o I EYBI AL o 22T EDE O AT R 2 2 T

o LA ) (INSPEC) 3R EICA~2 30 ) (CA) (B I (Ui A3 (A)) SR E I RR -3
) (CSA) PRI SCHETHIRI T 7 45 20 A [ A S0 44 462 T W R SCHRRESCHE 12k Y540 1)

(RRE BRYR BRI S EH] 58 BOR S B 2 K 5 15 ) R B 5 1R R Ak
S H A T E [ A MBS R AL R EOR GU R VST RIS A BETE AR, B S ke FE
SIS R B AR B Bh 2 SR B AL s TR % BHSTOR  ME BB BT 5 ) S5 AR | BEAT 5 Prsg
WG HNAEEE w5 R, AT, e Ll e AR PR T R R T 2 —,

(ifERE BRMVIESA IR A S s AR B #0715 PR BRIL S RO ST R
W s WA s AL RO R AR TR R RO TR o (B BURDE R R S R 3D
B8 RS (HATOC R | FREUE 0 BoR R AR R R4 S R SR BRI RO 2 2 R
B R RR B AR | 7R BAR N HT 5 s A IR F A INR T V55 HOR s 2 R 8 BB 5 5 s
TR GBS R BAE PRSI 3C

(iRmRS RBR) ALUG ) RAEE 3 A, IR B AT B

M hib KB T AR IR 3888 5 E N GE—T]*5 . CN 22-1259/04
(RS BRY g [ B b v 1) 5 . ISSN 10072780

#E % - 130033 = A R & A 12-203

H, 15 . (0431)6176059 A E A 240 JT/

E-mail ; yjyxs@ 126. com % HiE : www. yjyxs. com



