%38 B 11
2009 4 11 H

P/ R S
ACTA PHOTONICA SINICA

Vol. 38 No. 11
November 2009

25 1 P 3 T AR B

ELWR.E LR, TEF, WEE
(P EBHFFEARKF BEIWSHEESRR AR 230027)

B EARANEGERABRERAONEFERTREEE, TR AN L2 wmat,H BRI LA
WHAMEZBEEANRFINEARERDELE. FRNETRAEEVON T L2IABLEZRIRG
W Z25AXMSFRRBERNAHB ALK, WRT AR RECER THRBELAT,
FHETEHRE LG TMAE. TR TRASHEELCG PO EBIARBEELEDH ELX, R
FAREEIFEEFETRBESGBEIBEA B 6) TANAE, 446 ZEMAX 435 7 3 550 V i
BB R R £ A 0.32 Ak ¥ . Strehl Ratio 4 0. 74, 2 b F42i J 8 F AR HE T 445
W AE R AR £, AR 2 AE R B E A AT R AR T IR IR,

KGR B RO R R R B

hE 4RSS .0435.1 XEkFRIRED : A

0 51§

Tl ids e 2 O 2 B B 20 2 —. AR K
OB B2 S B 9 SRR T LR D2 ph g 251
SRR AR A5 SURAR B T i R R BOR
WAFE] TR A R AT 1 RS B Ty vk
A5 WA U0 )L Ot 20 R H A R R i Y
BT 2 S T SR T A Y A R T A
AR RT3 G R A AR 7 A o o
G g R A ROE SR T2 —. T WO A
SRIE B TG T — P BR i 38 AN BEAR b 3 4 50
AR B BRI F R P BT 3 5 0 AR R AL
BEHZ T R WA GE T 8. BE 5= IR G%E BT
3D PG AR 5l A5 B AR ) i X Bl 5 K L 9 90 R A
P RE 2SR A B = AR Bk v i 45 ) 1 £ AR SR BT 5T
LY

R A P AT A B 9 T T B ) e et T
AR BR T T 15 B2 TR 1R R . Bell 5246 % i i
AE 3 0 9 2 TR DX Il it o e s SRR R 5 2 TR Y
A iy A0SR 4 2 Tk T3 AT AR TR Y T
TE RS E B, Philips 23 & BF il 1 0] 78 £5 49
OB B2 C I ™ L S8 E W3 2 e 3 . R
T 25 B PR TS 18 BRI TE A2 Jy il 49y 1 e L %2
TR S TR AT SR 5 A T AL B AR AR T Y
VL 325 5 A DU R TR I [ AR R

ARSCHR T — o il 1 2 A A BRI Bl i B

B R HAA R LKA R (2006 AA04Z333) Fo o B A F B
R K FHF R A4 H7 K4 (KD2007041) # 8
Tel:0551-3600149
A5 B #.2008-11-17

Email: xianzz(@mail. ustc. edu. cn
%= B H1:2008-12-22

XEHE.1004-4213(2009)11-2900-4

iGN L 2 M BB 1B O s B O 1) HE AP
(e A B Ak o 7 S I AT OG22 AR I ) 254 R e 3
B 4842 W80 375 56 %) TR0 TG 0 ARG ) 30 A e 10 375 5 T
T 05 QAR A ] 5 >R 58 A1 6 18] 1 5 A 588 4 T 375 B2
WAk w] LA AR BT R4 A5 A 2R A 1 8 /Y Al Bk i
GBS AR SR T A TR 3 B L 3 A OB
TG WESE T R 325 45 1 32 il 28 R 45 JE B F 1 1) A2
AR THIRD T W0 378 B Y AR 22 O A% 1k R B
Strehl Ratio 2%k,

1 ERFME

AR SCHR A 1 FL S T 008 51 A A TR v 983 2
BV B S I AGE I 1) S B £ % AR B Y U BILR B
PGNP 1. 322 R G 2 8 Y00 THI TR 45 2 e 6 1) A
0 B 2B i A 0 D' e A 5% S ' [ A A B 4 R

LD
ll HV:High voltage
4o+ 4 E%ectrode
a»lil Obj
ject
LED === /" N\ T lens
J |
JL Electrode
Object
= lens
CCD

W1 AR R ORI A RO AR I L R4

Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Comparison of liquid lens profiles

in different electrostatic fields
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Fig. 3 Principal curvatures in different electrostatic fields
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Fig. 4 Focal lengths in different electrostatic fields
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Fig. 5 Wave aberration of aspherical lens in 3 550 V
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Fig. 6 Optical Transfer Function of aspherical lens
in 3 550 V with different field angle
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Fig. 7 Point spread function of aspherical lens in 3 550 V
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Fig. 8 Image photograph of aspherical lens
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Deformation of Liquid Lens in Electrostatic Field

ZHAN Zhen-xian, WANG Ke-yi, DING Zhi-zhong., YAO Hai-tao
(Department of Precision Machinery and Precision Instrumentation ,

University of Science and Technology of China,Hefei 230027 ,China)

Abstract: A new method of fabricating aspherical liquid lens by employing electrostatic forces to manipulate
the shape of the liquid polymer lens with real-time measurement is proposed. The liquid lens shape has a
deformation from spherical to parabolic and to near cone with the increase of the electrostatic force. Surface
profiles of liquid lens in different electrostatic fields are compared and the mathematic expressions of the
surface profiles are achieved by polynomial fitting. The variation of the lens principle curvatures is
calculated and the mechanism is discussed. The focal lengths of liquid lens in different electrostatic fields is
calculated by ray tracing method. The focal length decreases with the increase of the electrostatic force.
Calculated by employing ZEMAX software,the max wave aberration of the aspherical liquid lens in 3 550 V
electrostatic field is 0. 321, and the Strehl Ratio is 0. 74. And also, the Optical Transfer Function is
calculated. The results are useful for the fabrication of aspherical liquid lenses with fine optical
performance.
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