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Generation and Focusing Property with High-Numerical
Aperture Lens of Vectorial Polarized Beam

Zhang Yanli

(Joint Laboratory for High Power Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Shanghai 201800, China)

Li Xiaoyan Zhu Jianqiang

Abstract A method utilizing rotation effect of the quartz crystal to generate vectorial polarized beam is proposed.
The quartz crystal is divided into twelve sectors with the same angle, and the thickness of the individual sector is
designed with specific value. According the property of the crystal, the polarization direction of the incoming planar
polarized beam is changed with different rotation angle in different sectors. So the beam with spatially different
polarization is formed. Furthermore the irradiance distribution near the focus with a high-numerical aperture lens is
also calculated with two-dimensional Simpson calculus(ZDSC) method. It is found that the focusing property of the
vector beam is very similar to that of the cylindrically polarized beam. The method can be used to generate

cylindrically polarized beam to meet the practical application needs.

Key words physical optics; vectorial polarized beam; rotation effect; high numerical aperture; radially polarized
beam
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Fig. 1 Beam cross-section of cylindrical vector beam
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Fig. 4 Highly focused system and coordinate system

N 2% (a N :
E, = CJ J oTE, Mz,)(ikmp — D pedoeddy -
0 0

(6)

rap

eXp(— ik?"Qs );

ittf:‘; EQ(]‘Q»_}/Q,O) -
rqs

B R ECR T g AT b 04 52 i e 43 A SR A5
B AR RN g = cos?0 , a NEATE AGTE
WL AE, f BB R DB i i R Rk
N Onx =argtanCa/ [, & 5 0 BMH &
NA= nsin On (n 24 F G0 BT 760 BT 47 31 %, &
n=1) ., Crop ros ) A BIHQEP , SE B B e
A% B 5 G R RN A S 6 ik
ITEH Cpospy 00 UM IR BER: 75 Sy

e, 1+ (cos— 1)cos’ @
e, | = | (cos @ —1)cos gsin ¢
e. sin fcosg sin Qsing

(cos @ — 1) cos gsin ¢
1+ (cos — Dsin’g

by 7
0

— sinfcosg

— sin fOcos 901 D

cosO

EEMHESH N . NA=0.8, 1 = 1l.,a = 4000 A .
ABEHR A ZIRES 2104 80 T =1, HHAR 3
WG o . R4 2DSC Jrik, T B AT

y /A

] (4563 5 BE AN 5 B G B2 2 00— 4k 2 80
Mt —20 . ATRUE W, | E. 17 B8R BE IR A o A
W o fEH T v B FR oA BOROEBE . | E, 17

Intensity

: L
0.8580
1 1.716
. 2.547
0 . . o 3.432
) . 4.290
5.148
_9 570
2 -1 0 1 2

x /A

P05 EAR ) i 4R O'G £8P T B Y R AR 0 A
() | E. [ W34 (b | E, |2 4345 | E. [P B934
Fig. 5 Normalized intensity distribution at focal plane for a quasi-radially polarized beam

(a) | E, |* distribution; (b) | E, |* distribution; (¢) | E. |? distribution
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Fig. 6 Normalized intensity distribution at focal plane for a quasi-radially polarized beam

(a) | E, |* distribution; (b) | E, |* distribution;(¢) | E. |* distribution
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