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Fig. 1 Phase modulation of parallel alignment liquid

crystal
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Fig. 2 Twisted liquid crystal wavefront corrector with

a polarized light
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Fig. 3 Optical layout for measurement of the utilization ratio

of energy of the liquid crystal wavefront corrector
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Fig. 4 Principle of the Shack-Hartman wavefront sensor
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Fig. 5 Effect of the unmodulated light on the detection
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Fig. 7 Deviation error as a function of the ratio of the effect

intensity
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Fig. 9 Static wavefronts corrected with twisted alignment

liquid crystal wavefront corrector
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Fig. 10 Change trend of PV of the wavefront
ALV A R W S 3R L 4 AL R I 3
F1% B 722 9B I 2P 4 O C IE 1 5 K08 45 R L IE AR )
77 A TR AE DGR T 06 Y 0 B S B R 2 4RI g
PR 2 A9 8 M 90 I v A R T e L G N AR IE D
IR Ot 1 1 B B 50 o DR MG R AR R R 22 L B
RIS IE AT AT L, PV R I8 S A B T B 5 Tl
sir S8 IE A8 SR A B R BOR L1158 01 i 7 5 ok 52 B
B IE » DA S 28 3 AR S B B AR I 8
T AR 15 22 A B Ok R, DAY Il 2 YR A A 4 e o
R WAL IEAR 5+ 5 BO I AL A A IE 2% B AR R
P 114 2% S0 4 A B/ BT I S8R T R AR
CRE R IE G B RE 1 A8 1 DY ) 2 B T Y 06 A 52 AH B
PRS2 OG5 AN 8 il TR IR DG I 55 A 2 T T 't
S g DR O R I 5 2 0 R AT S BRORE AE i 9 AT AY
PV {2 #ri oK. & )5 B 2R IE G LT 58 2 Uk L
FPYJE A 2 ORI 2 s 6 » DRI I A T
AR I FT BE A — 0. BU B A B AT AR IE 27 D &
A RCIERCR o A I P PR AR TE I 7R HE AR PR IE RS
{HL 2 A T J 2 T % 22 A0 PR B I IS A I8 A W 28 AR
— %,
2.5 FTHIRAERESRKRIERXR
TR E g3 A AL R A T HE S 65 e R T
TFATHES W R AE g X A W R ) DA PR A OE S
. S P BT AR T RE IE 2% O 58 ] BNS 2w Y
PEFP512 & 25 6] 6 8 il g - Felw Ot EE 0. 08. e 52
56 38 HEAT P PR AE S A B AG W 8 PEAT ) PV ORI
RMS 435124 1. 58 m 1 0. 22 m, [f] i} 5 46 5 45 455 h0
AN (B 11 Cad). R 5 T IR P B0 428 1) 0 30k 47 PR 2R
B2 IE - 1 IE J5 3R A% 22 19 PV AT RMS 53 531 2 0. 095 m
F1°0.03 m. HAZIE 5 6 £ A £F 285 o 35 i T 9 ([
11Ch)). X UL ZEdw G L/ T 0. 08 I P 6 X 4
DR BEAR AT L2 L 2R 48 n) LA AR A B B R OE U
i B A B AT A5 TR I 0 2R BE A 42 1 T O 9 0l 5
DGR Z HE /N T 0. 08 1] DL HE $E X 206 R k47
M AL TE AR

(b) After correction

(a) Before correction

BH11 Ramktk
Fig. 11

3 &g

AR SCEBARTE T WO 2 T HES G 0 R 8 R0 4%
TR A BE LA B IR ROR B B2 W 8 S o T
R IE 7 A T G B B TR 2 0 3 23 1 HE SR 25 %)
TR T e T D' 1 B WL L A O 1Ll HE B AR
10 T DG 5 1 45 B I R Y T DU LA K P B
R TE AR A2 T 1R A L 2 T D' o DB AT N o ik
TR A AR A IE A BN RS IR AS S e =
A TE G AT G Y 23 B DT 7 A R R 25 O AR
A TR R A3 M T T O R R R PRI 5 22 22 1) 1Y
KA e - BT T ALl A A7 HE S0 9 A IE
o 110 1 2 R 2 A DE S L B IR T BRI A A, SRR
W, g 3l B T DY NS P PRSI B8R ) ) L 3o A [
T B R A Tl Y 90 I I A 9 TR D' L R A B
5% 14 LLAR T 8%

2 SCA 3 M T 6 X IR RIS I Y B2 i A 21
f 25 9 A L 8 TR O ™ A 4598 L (HLX O A RE 1 T
FH i 780 90 ot AL I i TG 35 5 P X B R I
ot » SCHRL L0 42 Hh A1) A T 4 A 1E i it i — DA
G 5 3 0 0 B T 06 [ 10 . {EUR % 5 ik A R A
Je RE B AR PRI o 1 AR A w5 RE R R R
SR BE P AT HES I S A e o 0 SR AE L 40K Xl o
R GEBAT R QAT LA S 9 R D' Bs 5k 5 #b e
AR U] LA P AL A A G AR AR AT R A A AL
IERCR.
£ % 3Lk

[1] LOVE G D. Wave-front correction and production of zernike

Image of the object

modes with a liquid crystal spatial light modulator[J]. Appl
Opt, 1997, 36(7): 1517-1524.

[2] LIU Yong-jun, XUAN Li, HU Lifa, et al. The investigation
of controllable phase liquid crystal spatial light modulator [J].
Acta Photonica Sinica, 2005,34(12) . 1799-1802.

XK ZE BN S 3 SE R 5. RE S AT 4 VR s TR R i 2 0 BF Y
[1]. YeF2:48,2005,34(12) ; 1799-1802.

[3] LIU Yong-jun. XUAN Li, HU Lifa, et al. The wavefront
modulation characteristics of the parallel aligned liquid crystal
device [J]. Acta Photonica Sinica , 2006,35(1): 65-68.

XU ZE B WIS R A AT HE I 3 18]G IR ] g 6o
Fed[J]. 62422006, 35(1): 65-68.



8 39 RS R A e U D' X AT B L B T U 9 L Y R 2005

[4] CAO Zhao-liang, MU Quan-quan. HU Li-fa, et al. LR IR TR ST LCOS 2% 14 4l A1 A7 I8 ) 45 1 19
Resolution of the simulated twin stars with liquid crystal WFZELT ). W B 244 2003,52(10) ; 2481-2485.
adaptive correction [J]. Acta Photonica Sinica, 2008,37(4) [8] DOU R, GILES M K. Closed-loop adaptive-optics system with
785-788. a liquid-cristal television as a phase retarder[J]. Optics Letters
HH R BES, WK BEUR B9 B IS N IE 43 B 1995,20:1583-1585.
[J]. J&F2%R.2008, 37(4), 785-788. [9] YAMAUCHI M, EJU T. Optimization of twisted nematic
[5] DAYTON D, BROWNE S,GONGLEWSKI J. Increasing the liquid crystal panels for spatial light phase modulation[ J]. Opt
bandwidth of a liquid crystal phased array adaptive optics Commun ,1995,115.19-25.
system[C]. SPIE. 2005, 5894; 58940M-1-58940M-6 [10] CAOZL. MU Q Q.DOVILLAIRE G, et al. Effect of the
[6] CAOZL, MUQQ, HU L F,etal. Diffractive characteristics twisted alignment on the liquid crystal wave-front corrector
of the liquid crystal spatial light modulator [ J]. Chinese [J]. Liquid Crystals, 2007,34(10): 1227-1232.
Physics, 2007, 16(6): 1665-1671. [11] CAOZL, XUAN L, HU L F, et al. Effects of the space-
[7] GE A M, SUI Z,XU K S. Research on characteristics of bandwidth product on the liquid-crystal kinoform [J]. Opt
amplitude modulation of a reflective liquid crystal on silicon Express, 2005,13(14): 5186-5191.

device[ J]. Acta Physica Sinica 2003,52(10); 2481-2485.

Effect of Parasitic light of Liquid Crystal Wavefront Correctors on the
Accuracy of Wavefront Sensing in the Closed Loop Process

CAO Zhao-liang' , HU Wu-sheng’ ,MU Quan-quan', HU Li-fa, LI Da-yu' ,PENG Zeng-hui',
LIU Yong-gang',LU Xing-hai' , XUANG Li'
(1 State Key Lab of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences Changchun 130033 ,China)
(2 Jiyuan V ocational and Technical Colledge,]iyuan, Henan 454650 ,China)

Abstract: Effects of liquid crystal molecules alignment on the detection of Shack-Hartmann wavefront
sensor and closed loop correction are investigated. The effect of molecule alignment on the intensity of
parasitic light is analyzed. The effect of parasitic light on detection and correction accuracy was specially
discussed among the closed loop correction. With the ratio of parasitic light of 40%, the detection
deviation error is 0. 4; while the ratio of parasitic light is 8%, the deviation error just have 0. 08, and it
may be neglected. And the closed loop correction of static distortion was individually done with twisted and
parallel alignment LC WFC. To the twisted alignment, PV and RMS were changed from 1. 11 pm and
0.25 pm to 1. 08 pm and 0. 24 pm. It indicates that the parasitic light causes the serious effect on the
closed loop correction. For parallel alignment, with the closed loop correction, PV and RMS are reduced
from 1. 58 pm and 0. 22 pm to 0. 095 pm and 0. 03 um respectively, and the resolvable image of the fiber
bundle is also achieved. The results show that, if the intensity of parasitic light is lower than 8%, high
correction accuracy can be obtained.

Key words: Optical devices; Adaptive optics; Alignment of molecule; Liquid crystal wavefront corrector
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