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Generation of Non-Diffraction Bessel-Liked Beam Using a Lens Axicon

Lu Wenhe Zheng Weitao

(College of Information Science & Engineering , Huaqiao University, Quanzhow, Fujian 362021, China)

Wu Fengtie

Abstract The design of an axicon-liked cemented doublet-lens system (lens axicon) made of two spherical
aberration lenses through controlling and optimizing the spherical aberration of the surface is presented. The lens
axicon has the main Bessel beam properties. Compared with axicon, this element is inexpensive and easy to
manufacture even with large apertures. The evolution of the generated Bessel beam using lens axicon is simulated by
using optical-design software. In the experiment, the Bessel beam patterns are captured in different propagation

position. And the experimental results fit well with the theoretical simulation.
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Fig. 1 Lenses with (a) a positive spherical aberration and (b) a negative spherical aberration
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Fig. 2 Geometrical scheme of Bessel beam generated

by lens axicon
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Fig. 3 Geometrical ray tracing of Bessel beam generated

by lens axicon
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Fig. 4 Geometrical ray tracing of Bessel beam generated by lens axicon with different radius of obstacle
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Fig. 5 On-axis intensity for the lens axicon
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Fig. 6 Radius of the central spot of the Bessel beam
generated by lens axicon

K6 Rl LUA B O AT = B L ut, oot
BN Y 2 =256 mm B, PUOOEBER AR 0 =
8.15 pm A f/h . SR G BE YE A A AR S A5 4% . ho0ot
KB HALR . E— A 4 Rl m] DU g
(EREEY/E PN TE 2P (S o S TH S U L S
FARSE A AT - X LB LR 5 LR Y e /i 0 B DR
R A 40 T 24 A A2 A DT S5 B30 0 D BRE B 25 D16 SR Y
e i A HL

S 5%

Seiy b, R UK 632, 8 nm B He-Ne #06
Z A 2 5108 15 mm Al 100 mm (1 {5] 22 08 5% &
GLYAOMEH L T4 R O S A ST 30 8 B bk
e B R 7, 64 R S 10 mm, 37 5% 40 b HE =
WG Fh B 355 61k BK7 F1 SF2 40 Bk i W05 85, Hode A i
BT EGAE — A 2FE R R =5 mm (R ESY) . 5
I P e & ot AR AT BSOS B i PR AR I i 8 A CCD iR
LA L R G0 . a5 R 8 frs .

8 kD1 ZE IR SCHE fie K ICATT I R 25 BT = i
fEE B AE AN F = bR M bR M. = =
200 mmAh 45 T8 B i B 9 DL ZE R e 8 Ca) fir
7 s BEBT O R BE EL K, Bl A G TR R Ak S AL 8



6 19 FESCRIAE - 37 B T A B 7 AR 3 B TG A S DL 2 2RO R 1621

lens axicon

J,=15 mm

J,=100 mm  d=10 mm

K7 sy E A

Fig. 7 Experimental setup
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Fig. 8 Transverse intensity distributions of the Bessel beam in different propagation position
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