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Fig. 1 Contour lines of the intensity and phase of a first-

order Bessel beam at the 2 plane in free space

B L ZEHS WS AR == 0 A E 2R a 1



260 * T

¥ i 38 %

i 371 (7] FL ' bR 3 il ABCD Y62 R GAE K bt 50 A
i Collins 2= iR

iFo exp (ik2) [,

E(Vz ’6/ qZ)iillB |'E(r1,t91,0) *
A, (r)exp {%[Arf—zrlrzcos 0, —6,)+
Drgj}rldrldﬁl 2)

X AB.CHI D 2l 6= 2 48 19 28 4 [ o
A, Gry) D T FL ' B 1A 76 11 R KR

Jl I8 <a
A, ()= (3)
I r=a
¥ (3 o & W R A
A, () EA exp (—@ 5

ﬁ*&%u&ﬁﬂﬁ%ﬁﬁ%%@MWﬁmﬁﬂy
10, 4B (D) (OFRA ) T IF R B 245

2
exp[in(%—go)jjn(x) :%{J exp [ixrcos (§—

@) —inf]dg (5)
J’.(T‘“Iexp (—ya®)], (ax)], (Bx)dax=

Lexp <—J>I <J3> (6)

Zy
(R 1, HES
SIEEE UK S

E(Vz 362 az)zi

g %%H@%&‘ﬁt) 2NN A

1kE,
B

L0 1 kD
ZA {Z(Ba P kA /2B) P L5~

o+ kr /B ) S
4(Bja *—ikA/2B)"" kA+2iBBa ’

(D) T B DL 26 HOL AU i A O G fl ABCD St
PRGN AL ERVLTE 2 g S
FEHSCR S 5 0o FOGS RGEHFETT L NG W
S A K. T LR L' R A ' B 2 5 A 48k A1
B 2 C7) 18 18 P RS AR 2 a5 1 38 A

exp (ikz)exp (infy) *

kai"a

—

D

2 (UHEFAEITEELEREARES
ML HEE LS
2.1 EAE@EETE

A [ FLOG B A 7E B i s ) AR . KD

1kE,

E(ry,0,,2)=— Z(exp (ikx)exp (ind,) *

10 1
24 {Z(B a '—ik/20) P

o+ (kry/ )" kar,
4(B’a72*i}»’/ZZ):IJ”(kﬁLZiB]za*Z)} 8

2 a—co, RV ATAE S SCRRES I R B D128 HOE R AE A
2 [ 14 1 i 24 X

ik,
[22”

10
EGry .0, .2)=E, glA,exp Likz(1— 2/32 )] e
2
exp (in0:)], (ary) =E,exp [1kz(1—ﬁ)] .
exp (in,)], Cary) (€))
, 10
Ao B —E, S A B
ey . X (8) itk
E(r, .0, ,z):—lkZEO exp (ikz)exp (inb,) *
L ik 2 al T+ (Ckry/2)?
LA 7B ,ZeXp [ T iBa il
/zarz
J”(izisza*Z)} (10)

B E IR o=1 mm ' A=1.06 pm. & 2 Jy 1 B
NEESR@E T ER a=0. 2 mm.4. 39 mm Fl
10 mm |8 fL )G B 5 == 500 mm AE&5-F 1 b 7 55
I PRI SEALAH P e 10, v Ak 40 I HL AT S 1
B8 06 T e AN B G B~ A2 728 A T 2% R I O 50 o
T B DR Ay 08 T A1 DR /N I o B 2 422 46 Jon
B, Y AR/ (a=0. 2 mm) R AEAE 7] B

Mg 24 F] =>4, 39 mm B FF 4G 50 7T B A

4

y/mm
<
y/mm

10

y/mm
(=)

-4 0
x/mm

-

-4

(a)The intensity at a=0.2mm

0 4 -10

x/mm x/mm
(b)The intensity at a=4.39mm

(c)The intensity at a=10mm



21 FEHE B 55 220 TR AT 559 1) oo B DU 28 T Ao A v s AL 45 1 261

N 10 e

y/mm
[

}

—

"N
A S

0 -10
x/mm x/mm
(d)The phase for a=0.2mm (e)The phase for a=4.39mm (f)The phase for a=10mm

B2 — [y DU B b SR 3 ] AR e B 3Lk B R A S Ok R R R S A A
Fig. 2 Contour lines of the intensity and phase of a first-order Bessel beam propagating through

a circular aperture for different values of the aperture radius
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Fig. 3 Contour lines of the intensity and phase( of a first-order Bessel beam propagating through
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Fig. 4 Contour lines of the intensity and phase of higher-order Bessel beams propagating through a circular aperture
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Contour lines of the intensity and phase of a first-order Bessel beam propagating through

an aperture lens system for different values of the propagation distance
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Fig. 6 Contour lines of the intensity of a first-order

Bessel beam propagating through an aperture

lens system at the x—z plane
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Abstract: The analytical expression for the propagation of higher-order Bessel beams through an aperture
paraxial optical ABCD system was derived, which was used to study the evolution of phase singularities of
a higher-order Bessel beam diffracted by an aperture. It shows that there always exists an optical vortex at
the center of the diffracted higher-order Bessel beams and the topological change is conserved during the
propagation, but the size of the vortex core varies with the aperture radius, propagation distance and beam

number. Depending on the aperture radius and propagation distance, the circular edge dislocations may
Key words: Singular optics; Higher-order Bessel beam; Diffraction by an aperture; Optical vortex; Circular
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