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Simulation of the vector beams generated by the polarization modulation
of the spatial variant wave-plate
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Abstract: In order to study the generation of the vector beams by using the polarization modulation of
the spatial variant wave-plate, the Jones vectors and Jones matrix are used to further discuss the
process, in which an arbitrary Laguerre-Gaussian beam can be transformed into vector beam. Based on
the mathematical mode, the far-field intensity distributions of the generated vector beams have been sim-
ulated by numerical method. The simulated results show that, the line-polarized and circularly polarized
beams with basic mode can be converted to vector beams by using spatial variant half-wavelength plate
and quarter wavelength plate respectively, and the dark core of the output beam increases with an in-
crease of the order of the spatial variant wave-plate. The effects of the spatial variant wave-plate on the
helical beams can be equivalent to the superposition of two mutually orthogonal circularly polarized heli-
cal beams. The polarization test of the orbital angular momentum confirms the practicability of this
method.

Keywords: Vector beam; Jones matrix; Spatial variant wave-plate; Helical beam

KW EE: 2015-11-11
EE£TEH: HFRARFBHIESTHE (61475073) 5 LR HARH AU I H (KJ2012Z240) 5 BEH 22 Be RHIFIR H (20156ZR13)
TEE® N BT (1976 )4, INZRH A, Wit YHIF, Wi F2 KRR HFSE. E-mail: scf322@163. com.



542 Wl K FROERAFF IR

50 %

1 5 &

R G U — PP 2s [ R S R AR G AR, O
O R AR D7 1) B AS B 8 5 BOL S R AE oo 1 A
RO R % BRI X 6 T ) A% B R S 4 B A
1B 254G B2 (R 52 0, R I 2R B 0 AR A 14 22 S B 1
FH e 280 B 4 BERR R Ol A A T DL B
doughnut o755 BRIE L BE 5 76 o BU(H L1215 0 B
P2 AR R PR 2% O T B B 4 R AR aE AR
K o O B M AR S 2 A 1) o SRR ) S R
RF B B R A 5 5 PR AZ IR RE B BROBUAR L O
o7 e O fE B g% 55y m M8 TN
RV 53 A, S 36 B X6 T A T MR RE P R
R A B O SRR B KR R AR B Y 3 1T I T B AL
R A SR R A B ARk B N A
FEPEZ—. AR T2 =4 K Bl
J5 355 s 0G0 < 35 U 2 T R o K B R AR AR
KA Ik R E K- B HG SRR A
LR B G AR R A R AT AR R AR R RO
FE S L O AR e R R T BB A R
A A

T UOG AR O R R — AR
B R TRl R 1) A5 2 0 DG o ZE AR A bR R T LR L
FR-E (LG AR FRIR. LG R FEERAR
AN Tei) 42 1] A 2 B80RN S [ 4 1 (L 1) B o 43 A L 486
W A A 43 A7 RV A Bh B AR SERTIRES LG
AR Ak Ay G B AR A7 Y R AR R S Y LG
FEHOR Gy 7= A v] DUE o OB AR A A B R
25 ()R 1 28 7 AL O R e IR S 4 R B 4k
AR BIE 5 H o BT O 5 AR BT A B4R T LA ORT 3 o
I i R 6 R R 4R e A 28 RIS 8 T ) K%
(R Bk, b T 9 43 1) AT AR R s 8] 4R VR
— B L+ B AT 3 B 5 2R - e 0T EE ' TR A
P R S A AT R R AT 3BT, A SO Bh BT 2% it 3
iR R LG R B 80 % 5K, 8 i B F Matlab
WE W BCE B, 50 43 AT T AT B R 56 K-
BEHE O AR 3 A A5 )2 B U 4 2 — U R AR R
JEACR Ty . R R O AR B RE LA A sh
et i 4 G P S 43 BT 5 FRATT R I AR i A 1] i 47
{18y S AR e 307 B AT i) 3 Ao s ) 2 Y R A2 ) Y
Gy Z— % A AR R BRI HLBA % A R) T AR
F BB B L O TR I A T K & 5 AR
755 I A BUR LA B A B RO A 5 23 1) n] AR
R X WEE ' TR A A FH T LA S AR PR A IE 38 (B AR

AR A R e o3 e 4 — E O ACE A B . A SR OL R
A2 17 48 B M 2 2 4 s ()R] AR R R
3 A AR G SRR PR D BRI AL IR A9 5 . AR S
JIt R 7 36 6 20 B ol a7 R A Y TR R
i R AIF 5 ) 5 2 SRS DI 1 23 8] i 4R 25 AR
A P9 A AT OB AT 5 B i 2R - 40T e Ol SR A%
A A B A N[5 Al 41 285 53 A1 A0 82704 19 9% 1 3
IXTE A A 5 A D't 77 I 4% v B AT AR 58 Y
LS TR S O R B O SR B A SR S IR T S At T
A R AR

2 ZFETEZERAFES

LG G oA Sy — il i 5 4 88 Ol R, I 52 9 1
T AR o 19 248 - T P9 T AR R

2 J 2 2 .
Ui (ra0) = Ay (ML) (P e e
Wo

QD)
Horh, A ShfiRiE, L) R4k & e R 2T w,
O AR . p oL 43 B AR ] 48 ORI A 0] 45
B, A 1) 8 BCW AR O S0 FD AT AR A AL R e TR E
T LG JGHC P T H A R S5 L 3 1E 2 N T
JCHBE I B ORL T 1 IR Y p = 1 = 0 B,
LG JGAUIR b S 3 i JC MR e 45 4 Ol 9 12 e 2 R 4
G A SRR O TR BT AR o R BT A P AR
TG 1 e 41 285 R ' 27 25 A28 1 O 41 5 ek v, BT
TR E IHSE 78 BP0 0, S 13 0 Ok Ol o i iR
W T 1 e 2 AR AT S 0 O TR A9 R Jam A 67 2 D' il 8
I E 75 00 f @ FIEAR r 0 R B, AT LK 2% B TR Y
T o< 0 SR
o = (C?S(lngo + 2nwr/r, +go<>)> 2
sinGmg + 2nnr/ro + ¢o)
Horbs mon B ro HOCHEEAR S @0 ) IR i PR
Jrml. Mom =n =08, (2) B FRR Pz 77 105 7K
FIT S oo MZRIRIG: 2 m = 1,0 = 0,0, =
0 I, R ARG 4 m = 1on = 0.0 = m/2
I R s Ul 1) i R 0. A SCR 1 3 b 5 A L AR GE
= 0, RICiE o f% B InAE A2 H ' e i |
Bl o IR,

AHEB W (0 PRl e /2 R e /MR 22 7 B T 2
Wb PR  m] LIPS 8] nl A8 2 30 7, Hopr M
B R RS H . m BN AR B
Y EID OISRt AN PIE S i N AN R S 2 |
SR i PRI A5 R w8y w /A3 /8 I, AT 4y
SPE R — B B =B A [ . om B &S )2



% 3

PR ) BT R0 AT LAROR O

i
= A
o
TR
. . s v,
» » B .
e PR w\"/ FANE
Y - - o -
5 . o "a Rz %
N/ oL, D]

e (S
—h

s (02

wRE ()
VaAv4

B1 =ETEFERAAEHRSER
Fig. 1 The structure and properties of the spatial
variant half-wavelength plate.
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Fig. 2 The polarization test of the vector beams
generated by spatial variant half-wave-
length plate.
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Fig. 3 The polarization test of the vector beams
generated by spatial variant quarter-wave-
length plate.
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Fig.4 The generation of high-order vector beams when

the radial index equals to zero.
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