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Design of Diffractive Optical Elements Based on Axicon and
Its Light Analysis
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Abstract The diffractive optical elements have the advantages of miniaturization, lightweight and so on. Based on
the phase function of transitional axicon, the phase functions of three kinds of diffractive optical elements such as
diffractive axicon, helical axicon and axicon array are designed. By using the theory of angular spectrum diffraction,
a light field analysis model for diffractive optical elements irradiated by parallel light is established. The light field
distribution characteristics of three kinds of diffractive optical elements under monochromatic Gaussian beam
illumination are numerically analyzed. The simulation results show that, the diffractive axicon has the same beam
propagation performance compared with the transitional axicon, which can generate diffraction-free Bessel beam in
the focal depth. The order of the Bessel beam generated by helical axicon is the same as the number of topological
charges. Axicon array can generates an array of diffraction-free Bessel beam. The proposed diffractive optical
elements can be used in the fields of laser processing and imaging.
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Fig. 1 Schematic of phase compression of axicon. (a) Refractive axicon; (b) Fresnel axicon; (c) diffractive axicon
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Fig. 2 Theoretical analysis of the diffraction of axicon
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Fig. 3 Radial intensity distributions. (a) Position at L /4; (b) position at L/2

3 Rl HHE

R e e i 2 A4 S e b 5 R AR 17 AT P
T B2 5 T B LA R AN 4 7

&4 BRTE A ko A5 A IR
Fig. 4 Structures schematic of helical axicon
T T ARL 375 55 0 17 0 T 5 A0 SR Al e A ) 0 o R
PREL T, (r)=exp(ip), HH ¢ =mod[2x(1—1r/
d) ], R AR AL AR 1935 3 R AL T, (0) = exp (—
iq) o RV T el e ) 375 0o 30 R B0 PT AR s Oy

TG ,0) =
T,(r)T,(0) =exp{i mod[ 2x(1 —r/d)]—il} ,
0 r<D/2,0<0<2n, (5

K d A e e Y R L - AR AR AR . D AT
S HER D AR, 0 5 LA . L Ry SR AR AL AR Y
A g, R (5) AT LU M R il b 4k 1 o o R
PRBCHFE M AR bR 550 fR 0 Wy pR B, Hh (5) 2R
P AR 1 AT 5 e AT DLAS B BR e Rk #E S 63 4 A
ulx,ysz) M.
ulx,ys;z) =

F NI (xosyosOT G OJHC s )}, (6)

B SR OGEE B S R e Al 48 o L A SR i 2 Ot Dk
K h 780 nm, WHIOEIR T IR exp(—2r"/wi) B e
TR A s w, =0.6 mm, 5 BRBE AH 07 AR e A 1Y 55 A
W SRR S B0 R AL N 2 mm, B d R
40 pms HPA 28000 A AT e 0 0O 8 i 1R e
BHE( =1,3,5) 5 5 mm &b MOG34 1, WA 5
F s

FH I 5 AT T, WA A e 7 A ) DL ZE JR O R
B &85 ¥ D H T B8 ¢ AR TRD 3 AR gt AT DA a4 R
JHE A 67 A 1 4 b FL A B5OR 77 2R R B DL E R R B . H
T B DU ZE ZR O B Sy B Y 1 3 e O oL, L i I T 2
SRR, Hhac SR R 5, BT DUSRIE il i E AR B S B
55 4% B AR NS S5 5 T 2 A T Z W .

040501-3



55, 040501(2018)

ANSHBIFHRE

www.opticsjournal.net

5
4
3
~ 5 ~
g 2 E
Lo} ool
<-1) -1y
N Ny
31 -3
Y -4
-5 -5
- 0 5 5 -3 1 3 5 0
X /(107 m) X /(10 m) X /(10 m)

&5 BRBER RS Ot i . (a) (=1;5(b) [=3;(c) [=5
Fig. 5 Intensity distribution behind helical axicon. (a) {=1; (b) [=3; (¢) [=5
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