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Design of large aperture refractive-reflective zoom lens
CUI Ji-cheng

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese
Academy of Sciences » Changchun 130033, China)

Abstract: An optical design method for large aperture zoom optical system was introduced. The opti-
cal system was divided into two segments called front optical system and back optical system. The
front optical system used a reflective system to meet the request of large aperture and the other one
used a converse zoom objective. The two segments were assembled at the first imaging of the optical
system to ensure the imaging quality of the optical system through optimizing the converse zoom ob-
jective of back optical system. This method is proved feasible from a design example, it also shows
that designed system is simple and compact and easy to fucus for zoom lens with large aperture.

Key words: zoom lens;optical system;large aperture;imaging quality

X WLEE 2 2R e i B R LB 2 $  . RESE BT
B 2 LB R 5 1 14 00625 2 5 2
FA7E Hb T VLS R e b . R T AR X B s

Bt BUACL S A b R FBEAO AW 8. R [ i 2 BRI R 1) SR L A% SO A8 2 B B Sk
BB W R0 A I B ) B AR AT AR AR A SR DR R G R L2
R . Pl 0 o B A 0 PR T AT B A5 FIT Lh Sle 2R 1 A A 5 42 1 [ S B S B e 2% &

1 7]

Uu\«

Y 5 B 83 :2008-07-22; 4&1T H #7 : 2008-09-25.
BEEME "+ —H7EFFHE LR 5 R W H (No. 2006BAK03A02)



2088 e K TR

516 &

GURR B Y S
2 RFAANERITER

AR A A Sk S — AR R i 50 AT DA 3 8
AT A5 A B R A AR E MR R
GEM R B S HERE /I R R

=L D

s £ RGN G fE
w0 OB AR SR A B W) Y
) ONE YRR S

%:%Q%? 2

WS (2 0 80800 38 B 0 B L %
B T 780507 50 45 6 0 190 0 0 4025 8
S 5 AL BEL Y o T A8 0 B 8 R O
BRS04 2 e T B 1 3 5
AL,

X TG B ) AR AR I R T B R e Y

AE B 7 T4 U o i A8 AT AR S 2 (O B KO &R
Bl R
E:%TBADUV, (3)

A E {40 R 5

B—WR st s
L7k NIDpPu R

PR, R AR 90 2 R R A AE SR T S ZE A% AR
A S5 4 . R F AR AR AR BE ) Bt 2 AE X
P H B filh 45 & B AR B BT . XL
RGN T W/IN G v R A P T I R R —
YCARTAT 75— YT 1Y e o $ 7E FR B A5 R . i T
AR PR B BT DA BE B W A E RS R AT
(AT A AT O A AR AR AL Y i
AR DR A AN S DG R A AR B 2 4 B 2K 1
PO R G AR A G i) % 4505 5 A 4
TERT R T ML 5wl A 5 T4 A Rz /9 H s
PEAT S AR 5 i AL AR R SR A5 B Ak
Un SR 1L 8 119 722 £ I 435 A 10 48 b B 2L AR TR T
R RC NN DNISEES - Waats N DR/
BT 3% BKE — AR AR 0 )5 i 22 fR I R 40
F14 RS0 15 THT  AE78 £ B B 1 O AR TR A0 L

T

My E—dIECEE M ERIE R & MR, X
R BETT AR T 5 i A A5 BE ) B G B (AR
RO RS AE T R TR

3 AFARLGiMETEE

T I — A5 iU R AR AR AR R ) B A R
TR LL— A Sk g A7 Bk ik . DL—R 1B
TEECH 1400 X1 400,48 E KN K 7.5 pm (5505
Wi B CCD fE R #2 U &5 11 % R G i fEBE E
f'=2000~6 000 mm, 7] D) #4742 A8
3.1 XEFRGEERNHE

TE T R0 WA 1 RS R0 D 2 2 40 45 B A9 i 4
T BRI g 0 X LA R A5 3
REMA ALK N /=2 000~6 000 mm
B, 20=2X0.211 7°~2X0.070 6°, & 4t i A5t
F A2k @600 mm. & 4t A % fL 42 1 2 # L CCD
P g W T R B N E AR E, B D/ f =
1:3.33~1: 10, ZF K CCD #RM U 1) 1
FHGE ] x=486. 13~525. 17~620 nm, £ %t 1725
fE o 3 £,

3.2 BImAKOBRXFRGEHNHTE

2 P8 S PR B0 R B AR RS, A R AR

H2F RGER R R MR A 25 4, anlEl 1 s,

B 1 At R 4%

Fig. 1 Front optical system
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Hg. 2 Imaging aberration curves of front optical system

3.3 RnEEEXZFRZEHNHE

o RGN IR A Z RGNS Aot
J3E K L[] oy Jir T S o T 45 20 JC 1) £5 BE R AN B % 2
AR . B, s R 2R L Bk T
J Vil 2% 2H JC 7 B 18] B 1) i 28 Ak . R R T iE
V) B & A= 3 75 Ak 1Y ) o 2R 40 10 45 1 7 B AR
FpAAR

e BEOSHG T i b2 X 5 gL R R L H
A RSB, RIS 22 i 2 28 A R 45 Sk AL AR b
AR PRI BT S o DA M O PR 2 B = 4 35 B A
AHIR B2 PEAS 2 S8 B A AR A R o8 b s, 2
A LA M S R T AR A AE 2 R A
Ko HUBEAM I H A [ 4 A8 A5 2 R 2 R
Je A 2R s G AR A A A AL 2 S B 4T
AR AR P i 2 D) S 3 R I A o 2k AR Ak L R RS
AR 21 3z Bl LA AMEEAZ % 2H 2 gl i 5 | RS ) 44 T
P s s AT PR R A8 A AR iR A . — N
ARSI IE S A T A Bl B T A I A
AT B s MU D A2 0 A0 A R B Sk & & Bk H i
I AT 2 1 — Rl R0 . AR SE B R OE
ZH AT A2 1) A8 8 IR Sk B 4 O JE i G R G
SR AR BRI i 2L AR

T B R Y 2H 2R 2 R A A R Sk 1 4 A T
KXUNE 3 FroR . LS5 3222 el 1 21 A8 A 4
FIMEEZH NS [ 2 AR

AR SE A R PR I T BT A R B Ok 2 R

\
\\
\\II
A D
MIEEE A el EEE
3 IEALRMELEH

Fig. 3 Configuration of positive compensated zoom lens
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Fig. 4 Configuration of zoom optical system
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Fig.5  Back zoom optical system (a) MTF curves of short focus
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Fig. 6 Imaging aberrations of optical system
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