Chinese Physical Society

ME#E Acta Physica Sinica

€D Institute of Physics, CAS

ETHihmF) KR E A RN RENLER

REE ERE I BRI 47

Generation of vector beams in terms of the partial light modulator of a twisted nematic liquid crystal
Xi Si-Xing Wang Xiao-Lei Huang Shuai Chang Sheng-Jiang Lin Lie

5| Fi{5 K Citation: Acta Physica Sinica, 64, 114204 (2015) DOI: 10.7498/aps.64.114204

7E 28 %32 View online: http://dx.doi.org/10.7498/aps.64.114204
23 N %% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2015/V64/111

AT RERCH B BB S &
Articles you may be interested in

FTot e B R R B AE BT %
Generation of arbitrary vector beam based on optical holography
YH 24,2015, 64(12): 124202  http://dx.doi.org/10.7498/aps.64.124202

P U A T &1 M N T s 3 T R SO G 4 R e 3I e 45e B AR R 3 70 AT A I R e A
Manipulation of the polarization switching and the nonlinear dynamic behaviors of the vertical-cavity
surface-emitting laser subjected to optical injection by EO modulation

YE = 4.2015, 64(11): 114203  http://dx.doi.org/10.7498/aps.64.114203

B AR 15 o< e I A i v 1R D TR A
Propagation evolution of the off-axis ellipse vector beam
VP 2E4%.2015, 64(2): 024204  http://dx.doi.org/10.7498/aps.64.024204

R 21 1] 5 S A {1 P 454 i o ) 2

Fabrication of pixelated polarizer array and its application in polarization enhancement
PP 22H%.2014, 63(18): 184204  http://dx.doi.org/10.7498/aps.63.184204

GRS HO R URT LT G TR i {41 4 28 Y 52 0

Effect of source parameters on polarization characteristics of electromagnetic beam propagating in atmo-
spheric turbulence

VP 224%.2014, 63(10): 104201 http://dx.doi.org/10.7498/aps.63.104201


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.64.114204
http://dx.doi.org/10.7498/aps.64.114204
http://wulixb.iphy.ac.cn/CN/Y2015/V64/I11
http://wulixb.iphy.ac.cn/CN/abstract/abstract64460.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64460.shtml
http://dx.doi.org/10.7498/aps.64.124202
http://wulixb.iphy.ac.cn/CN/abstract/abstract64342.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64342.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64342.shtml
http://dx.doi.org/10.7498/aps.64.114203
http://wulixb.iphy.ac.cn/CN/abstract/abstract62654.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract62654.shtml
http://dx.doi.org/10.7498/aps.64.024204
http://wulixb.iphy.ac.cn/CN/abstract/abstract61672.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61672.shtml
http://dx.doi.org/10.7498/aps.63.184204
http://wulixb.iphy.ac.cn/CN/abstract/abstract59272.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract59272.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract59272.shtml
http://dx.doi.org/10.7498/aps.63.104201

) I8 ¥ 48  Acta Phys. Sin.

Vol. 64, No. 11 (2015) 114204

ETHh @R R B EH SR8 E A

FRE IRE!

Hh HEL ARG

(FTFRFABAO 2, BEEOLYE BRI S EORE MG %, KE 300071)

(20144 6 A 18 HU&HI; 2014 4 11 A 1 HYZRI&2H )

S TS B 170 21 25 2 T s R ) 45 PR I R, AR 2 10 e 8 8 P o b A8k 6255 e i 2 %k
B2 FR, BUE T AT CAAE 2 Pl e J% B0 (I A% R R i SR B AT B R GE, A SR8 b AR i T 2 R g A il
X PR AL o5 B 6 A R SR 2% B R B, ISR I 1 e AT i R 1, R4S T B I seie 4528, JF H
BT BAT IR A AL R B R R, b VeI R RERE. XA A SR B 2Ot B
L BRAE R 5, PR BT LA R, JF ARG, FILELR B REERSY

JEORAELA F 06 ek 45 7 T LA B 2 182 9 ).

KA R, WU, Btk
PACS: 42.25.Ja, 42.70.Df, 33.55.Ad

15 7
AR, A 2 R AR A SR

FAUME, 8t o3 e A UL i 4 9 4k B gy
pS: Y MU O/ NSNS R P AR N
AT 7 AR 22 10 25 o 2 18] i 41k 20 A1 R B 6 K 7
% HA T A SO S A AN B A A A, A
HA T, — SRR R R B T A B B N 3K
FERUAT ST A4 RE O, St 5t v 1)) 04 4 T el 1,
T e 2= i b % 1 25, A6 1 SRR ) e R A8 Dy
—A R IR AR S AR B, XTI R
A IR, S B B s &S K70
GROEy AREIR N A BN E N R NETIES o= )
YR SEI6 G B B R A BEXT B — AR R B, T H
AREERE R ZHENRENY. R KT
BRI T WAL, 0 AR - PR A DO S
TR A R R W A U2 R R IS
ASC O30 8 D R i A it Y £ 5 4 7 A TE 52 MR i

* [ER E AR S (HHES: 61275133) BHIAGIRAL
T #E/E#H. BE-mail: wangxiaolei@nankai.edu.cn

© 2015 FEYIEFS Chinese Physical Society

DOI: 10.7498/aps.64.114204

158 2R O R B A AN () 22 18] i 41R 20 A1 AR 06 SRR 2R
A VR DL R IR A R R A T v
eSS A A R 2 PR B, (HZ BTS2t
IR R 29T BEOCH I RCRIRAR.

H AT WA R BEDCHR S AR IR w7 2
SRNATHTEAL O8] Hoch A R R B A
FE A BE B AR DA KR EEFT AT RE S I L &
) A g of S 22 SR A f i, TR ST — A A
a7 B, RE IR/ B AN R B R AE AR S
FEH ORHRE. D itk, ASCR A il A R 5108 = TR
A 4% (SLMs) A i 2808z, 3 3o RE 5 i 4 T 1 23
TR AR TT 1) UK 2 A 4R 0t e A O B A 8] i
IR ARSI T, DRI A 22 8] e 1 il 2158 L
B A BN ARARAL A S B, WL AR AT 4
PRAFPE. IF HB T BAT e B AL A R DL R 2R
By, oM T IXMR B RERE. IXMIER
FEMMEIRERS, JLFRAREEDUL, JFHAR
LR, PFrUAETE 2 90, B W KRB SR
A LA ARORIE 8 R LA 2 1 N 9 .

http://wulizb.iphy.ac.cn

114204-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.114204
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 11 (2015) 114204

2 11 %] A R & SLM E # 1 E RR IR
AHE LR
2.1 HEEFIERSAIRES
23 1] ' 1 ) B2 76 % R LR L S e o 5 R
T A 10 4E FI, T 28 R0 0 9 ) 5 1 Mg R A |y
3 24 0 A e B v R [ B B
2L BRI R 10 2 0 O VR ) 5 4Ll 17 3 7

i N TR T e 5 2 /N s S T DN R
AT, BRI AT R e T L A
SIS o TR B T P AT HERL,
IR LA R MR A TR EE T HY
Ji 1Al W S HL AR i S AR VA R] I g 51 2R
WO BATOCE, 5HTINK B EA 5%, 2Rt m
T DLIESE I 0° 2 90°. 1 H.'& P 75 21K HL R
FoAth B G RONAR.  FRATT AR 22 8] ' 1 il 25 1Y) 45 440
B 1. o (a) Jyade o o042 1) 16 1 i 45 2540 1)
(b) S S5 22 T eV i 4 45 4 ).

(a)

1 (a) BT TR S5 H P, (b) R 2 1) e ) B 4

Fig. 1. (a) Structure of transmission spatial light modulator; (b) structure of reflex spatial

light modulator.
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Fig. 2. Generation setup of vector beams based on
the TN-LC SLM.
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Fig. 3. Intensity measurements on the CCD with grey values increase loaded on the SLM: (a) vertical

line polarized beam incident; (b) horizontal polarization beam incident.
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Fig. 4. Generated vector beams with polarization changing with angle.
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Fig. 5. The focusing field intensity distribution of vector beams with phase vortices.
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Fig. 6. Generation of vector beams in our method compared with existed method.
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Fig. 7. Generated vector beams with polarization changing with angle and radius.
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Fig. 8. Generation of vector beams with complex polarization like chinese character and image.
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Generation of vector beams in terms of the partial light
modulator of a twisted nematic liquid crystal®

Xi Si-Xing Wang Xiao-Lei’ Huang Shuai Chang Sheng-Jiang Lin Lie

(Institute of Modern Optics, Key Laboratory of Optical Information Science and Technology, Ministry of Education, NanKai
University, Tianjin 300071, China)

( Received 18 June 2014; revised manuscript received 1 November 2014 )

Abstract

We propose a vector beam generation method based on the spatial light modulator composed of twisted nematic
liquid crystal. According to the relation between the rotation angle and the applied voltage on the spatial light modulator,
a common optical system for generating a variety of vector beams is designed in experiments. By using this common
optical system, a variety of vector beams in axisymmetric phases as well as the complex vector beams are generated,
and their polarization characteristics are observed and measured experimentally, where a tight focusing field is obtained,
and this may be applied in optical tweezers and lithography. In addition, the device structure is simple and easy to
operate, its efficiency of producing vector beam is very high and the laser spectral characteristics are not changed in the
proposed generation of vector beams. Therefore, the method we proposed can find important potential applications in

strong laser of vector beams interacting with matter, and laser acceleration, etc.

Keywords: vector beams, liquid crystal, optical rotation
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