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Bessel Beams
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Abstract A new type of optical element

A New Type of Combined Axicon for Generating Non-Diffracting

Huang Qilu

(College of Information Science and Engineering, Huaqiao University . Quanzhou ., Fujian 362021, China)
negative axicon.

combined axicon is proposed for generating non-diffracting Bessel
Therefore, we can get smaller conical angle by combining positive and negative axicon with
comparatively large conical angle for each axicons, and also get non-diffracting beam with longer distance. The
technical problem of the small conical angle which is hard to machining is solued. The ABCD matrix of the combined
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beams. This element is designed with gluing positive and negative axicon. Its property is the same as single positive

axicon for beam transformation, and equivalent conical angle is decided by the conical angle difference of positive and

axicon is deduced. It shows that the combined axicon can transform plane wave to Bessel beam by numerical

geometrical optics; combined axicon; axicon; non-diffracting Bessel beams
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calculation. The optical field distribution behind combined axicon is also simulated by Zemax software. and compared
=]

with single positive axicon. Research results open a new way for generating non-diffracting Bessel beams.
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(a) positive axicons

(b) negative axicons
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Fig. 1 Structure scheme of positive and negative axicons
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(b) negative axicons

(a) positive axicons
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Fig. 2 Refraction of a ray passing through axicons
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Fig. 3 Structure scheme of combined axicon
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Fig. 4 Light field distribution behind the combined

axicon illuminated by a plane wave
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Fig. 5 Ray trace scheme of axicon and combined

axicon by geometrical optics

HRAE b SCH RS 23 Fr  J8 2ok ok 2 21 G E O B Y
PN A S LAAS B0 AS R A9 i % 1 5 52 BRAS [] BE 85 7Y G
T4 Bessel . FIH] Zemax B B2 B
EHIF AR SR n=1. 58 6 7 =77, =
SULAERURS y=rn— =25 B 6y, =8y, =
5TLEERURM y=n —r.=3". K 6 BHESHMUH
GHE L IE TR A, LB 6 (a) F () Hrob &k
PN £ G B T

6 LAt 2 X A [R)IE £R i 206 4k 078 55 1Y D6 2 3 i K]
Fig. 6 Ray trace scheme of combined axicon with

different conical angle by geometrical optics
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