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Abstract: A composite axicon is presented, which consists of a positive axicon and a negative axicon
immersed in index-matching liquid. Analysis results show that it is equivalent to conventional positive
axicon, and can be used to generate long-distance nondiffracting Bessel beam. The maximum distance
without diffraction depends on not only the refractive index of axicons and index-matching liquid, but also
the cut angle of axicons. Therefore, it is a flexible method which not only increases the selection of
element material, but also reduces the difficulties of element processing.
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(a) Positive axicon (b) Negative axicon
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Fig.1 Geometric ray tracing diagrams ofaxicons
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(a) Same material but different wedged angles (b) Same wedged angle but different material
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Fig.2 Geometric diagrams of composite axicons
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Fig.4 Ray tracing of composite axicons steeping in refractive index-matching liquid
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Fig.5 Intensity distributions of plane wave passing through the composite-axicons and liquid-immersion composite-axicons
Kl 6 y-PAr ot B A A R HE S FE S 15 m 30 m .60 m AL b A6 = 4850 A B (Ca) L (b) |
(o)) AR ) A P (D L Ced (D)D) IET Rl LU A7 D'l o 352 i X 2 45 el b 1 U LA B e 1) DG A3 A3 A

1114001~ 3



o oF ¥ &k
14
12t )
A
25 A
o
2T [
41 [\
A’ \
2_//f\J&J kﬁM/\\\
0 . . .
-10 -5 0 5 10
x/mm x/mm
(a)z=15m
30
25 I
20 /
z |
g B
E £ 15} |\
- E ’ \
10F I \
) VIRV,
/ AN
10 0 n .
-10 -5 0 5 10
x/mm x/mm
(b)z=30m
60
50t /,'\
[
B [
£ 30} | \
5 \
20 I \
[
10} // \
0 ._/\/ N \/\.
-10 -5 0 5 10
x/mm x/mm
(c) z=60 m
e KRB HEERTARNEFTAERTLEL> A
Fig.6 Intensity distributions of the Bessel beam at diffidence locations
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