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that after focused by the axicon, a vortex beam can convert into a high-order Bessel beam. The influence of by
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different cone angles of the axicon and the different topological number of the vortex beam on the focusing properties

)

Focusing properties of the vortex beams with axicon is studied. The focusing intensity distribution of

vortex beams with axicon by using Huygens-Fresnel diffractive integral is investigated. Numerical calculations show
=]

axicon, the obtained high-order Bessel beam keeps the original non-diffraction properties.
260.1440; 350.5500; 140.3300
1

of vortex beam is investigated. The results show that in the maximum distance of the non-diffraction zone of the
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A DG TR Fhy T G o Ay B RN 45, 5 R TR N B T2 TR L M LAE SR 1 2 F A D
LR X G TR 7 AR A A e B O R B BT TR RS i T IR E A A B0 S
ST {5 B A B ORE T (A % 5 48 2 S SUSCRR A T TR 1 N

L S

=l

% [ Rochester K221 Durnin 2575 F 1987 4E 1 WA H T A 506 . X FhoOG o A9 45 02 2 HAe AR
() E E 2 ) A AR 3 B 5054 ) 3l B0 RS 1T A6 o A SR R FEAR R OF HEAT & R 0 R S A
S A s AR DO S b ER 37 5 B R i A AT AR B X OB AR 2 TS R . T S X — A S RO R
W5 T RMIF BB 732 SRR (A5 X TG AT S B A 5T B — A E A R
TeAT 5T D ZE IR YA AE ) P2 11 E A5 2 A 58

L o
T FL7E S5 B 1 K b 2 7 5 086t 45 31 T € A 1
JE. At 2500 2001 41U SR 655 B0 T X BOBLHE AT S B L. 3K FOE S OB £ 2 Ashkin 20007
L0714 2 ) — TR AS BIOKORE T Y62 B AR 00 O B8 Co G D =8 2 ) T 40 B e 0 0K O S 2 £ 4%
S 7 AR 00t 5 3 ELO O 3R o 080 A0 TORE 6 — 45 161 82 25 1 1 PR 78 A O 8 D82 7
SR IR 10 = 2 T B Y B  5 BOULRE A0 7l B TG40 05 90 8 R0 3%
KRB
E¢mWA:
EZ AV :

2011-07-31; WBIMEHAE B HA: 2011-08-31; ML HAR A #: 2011-11-28
K H AR BEAE 3 4 (11004138) ¢ B i 8

X E 2z (1980 ) » o At YU » 3 2 B0 AL Fi U7 W I WS . E-mail: xiaoyunliu0420@163. com
022601-1



49,022601 MM SKBIZFHE www. opticsjournal. net

A SCM) 168 8 D' TR A 8 SR AR 7 2R T v 9 8 DL B IR DG TR I R e B DL E R OE R R AT T
FLAR 70 Hr F i 3

2 e M 5 AUE ALY
6 4 1 oS3 O A A e L T
LB oy B O HE AR AT 0 8 O

WK A
E,(rig) = A, (u%) X exp(_w’f ) explimg) . (1)
b Ay R PR MR B o IR m ML EL 1 RTHECH B s A BN R B R
I3 e 6 BRI T LA B b HE b O AR e PR Fig. 1 Schematic illustration of the vortex beam
i 35 Bk R o focused by an axicon
(o) — {exp[i/e(nl)yp], (<R 2
(p>R)
AP iy SlAe BB RE A A 558 38 Tl S 1100 S A o Dl A TR RIS - T I A S A
T4 e D' o 28 il e A IS ) 3 5 03 A AT oy
Ei(rygp) = E(ryp) X1t(r) = Ay (é)m X exp(iwzZ )>< exp(imgp) X exp[—ik(n— Dyr]. 3)

HT ™ S A A S R 2 AT A TR ' R e A 2R R 114 5 0 A

Bl 2 W BEYE A 2 i b 4 RAEJF MG HR AR . () fE2="750 mm 4b G 3R A B 17 43 4 s (D) FE 2 J7 1] D658 40 7 56 B 1] 5 7E (o)
£=0.50~1. 25 m. & K DL ZE /R Sl oRA% i A B ol Dl 0 A9 i 2k 5 (D = =1, 25~ 1. 70 m & B DU 282K e o A% i P Y
e LR A 2k . HABM I ESHC m =1.7y=0.5".2=1.5

Fig. 2 Intensity distribution of vortex beams focused with an axicon. (a) Contour plot of transverse intensity distribution at

750 mm; (b) contour plot of intensity distribution in the 7~z plane; transverse intensity distribution of the high-order
non-diffraction beams within the propagation range (¢) *=0.50~1. 25 m; (d) transverse intensity distribution of the
high-order non-diffraction beams within the propagation range x=1. 25~1. 70 m. The other calculation parameters

arem =1, y=0.5°, n =1.5
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Fig. 3 Intensity distribution of vortex beams focused with an axicon. (a) Contour plot of transverse intensity distribution at

750 mm; (b) contour plot of intensity distribution in the 7~z plane; transverse intensity distribution of the high-order

non-diffraction beams within the propagation range (¢) #=0.50~1. 25 m; (d) transverse intensity distribution of the

high-order non-diffraction beams within the propagation range 2=1. 25~1. 70 m. The other calculation parameters

are m=2, y=0.5", n=1.5
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Fig. 4 Intensity distributions of high-order Bessel beams with different topological numbers. (a) ~ (h) correspond to
different topological numbers of two-dimensional and three-dimensional intensity distributions, respectively. The
other calculation parameters are y=0.5"; n=1.5
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Fig. 5 Intensity distributions of high-order Bessel beams obtained by focusing a vortex beam with different cone

angles of axicon. (a) y=0.5%; (b) y=1°; (¢) y=2°. The other calculation parameters are =250 mm, m=1
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