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Optical Transport Characteristics with Different Axicon Models

Jiang Xinguang Wu Fengtie Qiu Zhenxing

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

Abstract Optical transport characteristics with different axicon models were studied systematically based on the
diffractive and interferential theory and geometry optics. The characteristics of traditional axicon, kinoform-axicon,
elliptical axicon and gradient-axicon were simulated and analyzed respectively. Based on the simulation analysis
results, propagation-invariant beams with long non-diffracting distance was generated by kinoform-axicon; beams
oblique incidence were also converted to non-diffracting beams by elliptical axicon; and bottle beams with much more

extensive application can be obtained directly by gradient-axicon.
Key words axicon; Kinoform-axicon; elliptical axicon; gradient-axicon

1 gl El

A M 1954 4E J. H. MecLeod " # H3 Sl % 4 3% 4>
JGE TR s AT T 46 X b ik B B Bt S H b
AT 585 . ], Durnin®™ 3% & J6 17 5 01 %€ /R
(Bessel) J62 J » il 5 118 — A 3 2 9 17 P gl 2 7 A
AL TCAT 5 Bessel ', R I Al 4k 9 15011 K 22 2 5 X
P2 Bessel SGHUTHEAT (Y. Blbi £k 77 A= TC AT SO R
FIR) A i B 2 g St e 1 S A U L 5 A OB 2R AR
BGAE Ft o R BT T A 0N il b G A v
AR TRt 4 B B it e e IR 0 o X 32 L 20 AR B
HoAR = T IR OGO AL R B Bl e A IR
RLTCATT SR 6 AL IR A — A SR S A G o a0 20 ™ A%
R AR » ARG AR Tl ) B AR 271 DR TE AT 5 O
SRR AR T A [ Al T AT AR S R A
JTCAT SR C T 5 33X A A5 Al 0 7 £ TE AT SR I AR A iz ]

Wers BHA: 2008-10-23; W EMEM A B HA . 2008-12-15

MRS . TR TR R K
RAEFEIN, A B T 5rE, 2002 4 Nature [ V.
Garces-Chavez {18 T ) F] Bessel %11 B 5 & 4514 52
B 4 s (A] b 22 R T ORARAE L ] X BB X R 52
17 M AR 28 0 6 R AT AR SO R T = 4 11
R BRI AR R 23 O o R AR G B 0 T ThI A5 3 1 IR
ABIRIFSEE o B Aef B fah g A 780 T ) 4 o A
8 e ST O PR L B A a5 ORI R T 1 BT B 4
eI S R ) 1 R N & 1 DO K
S O 4 S TR A AR [ i o R
HE AR A AT RH S R 20T

2 B M A EA U
2.1 fesintE
Pl 1A e b B T L B Bessel SRR

HETH: ERHRFFIAE 6047704 MR EA A RBE R4 1R (A0710011) ¥ By it ,
TEFER A : TG 1983—) , B B WP oe A, E 8N O R & 5 5 A8 e 4 5 1 1A 58 . E-mail: xgjiang@126. com
SIHE A RiEPA958—) B W B, T B SR AR L d Saa JE k e e LR 4 M 50N 55 O T R F AR .

E-mail: ftwu@ public. qz. fj. enGE{EEE R D



1660 B % ¥ it 29 %

R . T RV E AT A AR AT DA A e R
Z ot B A AT S 4 .

6 IE A ST B RS . E 0 bR A Y R 1
U

—ik(n—1) s <R
(o) — exp[— ik(n wl o D
09 {0> R
D/\/\ L E
m%@Hmﬁﬁ i‘ijlk%mﬁ%m%f%Wﬂ 1 ST RN Bessel S R &
B/‘Jaﬁﬂ]‘ﬁﬂ‘jﬁﬁiﬁ’gj‘ﬁ Zp Fig. 1 Schematic diagram of J, Bessel beam with
an axicon
E(r) ~(2z)exp —M}Jo(aﬂaexp(£>exp{ [M—Q— }}7
w 2z 2 4
aexp(—a*/w*)], (kar/z) ikr’® o ra
a—(n—Dyz exp( 2z )eXp{ll{Zz (n DW}}’ (2

Ap k=2m/2 R PHRA WA »a 0 I BB HE IO AL w S WO R I AR A8 r o I A 1) B
o i ) B o AR A ST i B P O AR AL e AR B AT ST S Ry SRR HE IR AR o= R (e — Dy
Kk UDCHN = B9, TR OLRR M N

L= DrF g,
w

I(r) =~a*Azexp [aexp(— a’/w*) ], Ckar/z) I o

a—(n—Dy=z
2 Vazeaexp{— [ (n— Dyz]?/w’ yexp(a®/w® )], (ar) ], Ckar/z )
a—(n—1Dyz
R (3) 25 AT LAASEAEL H A I 04 30 AR TS AT S O oA 1) S 5 20 A B CAN L 2 ) o 11 3 R4 s i e 4 ™ 2 T
A 56 R fk 1) # G e A R, BRI BB P A0=632. 8 nm,a=5 mm,y=1"8{ y=2°,n=1.5,w=>5 mm,

‘{%[a— (n—Dyz]? +£ £3)

2.0
1.6 (b)
1.2
0.8
0.4
0.0

-0.4

(a)

Transverse coordinate /mm

Transverse coordinate /mm

|
==
o v o

|
Do
o

OULH WNH O DN WO

[\
(=]

027 033 040 047 053  0.60 0.18 0.21 024 027 0.29 032 0.35
Distance from axicon /m Distance from axicon /m

P 2 Juldse 7 AR T BTG A SO SR B A R RO AR . () =175 (b) y=2°

Fig. 2 Longitudinal optical intensity profile of the nondiffracting beam with the axicon. (a) y=1%; (b) y=2°
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Fig. 3 Transverse optical intensity profile of the nondiffracting beam with the axicon at =30 cm. (a) y=1°, (b) y=2°
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Fig. 5 Elliptical axicon and its parameters
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Fig. 6 Diffraction beam patterns of different manufacture error of elliptical axicon by theoretical simulation
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Fig. 7 Schematic diagram of an embedded optical void

formation process with a gradient-axicon
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bottle beams by a gradient-axicon
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Fig. 9 Transverse intensity distribution of self-imaging Bottle beams at different distance
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