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Topological Transformation of Vortex Beams Using Cylindrical Lens

FANG Liang, GAN Xue-tao, ZHAOQO Jian-lin
(Key Laboratory of Space Applied Physics and Chemistry, Ministry of Education and Shaanxi Key Laboratory of
Optical Information Technology . School of Science, Northwestern Polytechnical University , Xi'an 710072, China)

Abstract: The topological transformation of vortex beams using cylindrical lens is experimentally and
numerically demonstrated. The intensity distributions and phase structures of vortex beams with different
topological charges were analyzed after the transformation by a cylindrical lens, which were generated
using the computing generated holographic method. The results show that the transformation of the
cylindrical lens results in the sign change of the topological charges of the vortex beams. In addition, the
higher order vortex beams decay into a beam with multiple singularities with charge-one. These

observations were analyzed based on the linear superposition of higher order laser modes and Gouy phase

delay. Finally, the experiment results were verified by the numerical simulations.
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Fig.1 Schematic of the experiment setup
[ 2 S0 HLA S Tl 40 F D o7 04 108 1 Ol o 28 B 385 5% 74 4tk
Je B SESR 25 B . B i R 5 HE S B N AR e o 41
2 M—2 BE L. T e A B IR E O
V14 HE A2 235 40, 0 B ) ) MBI o o IS fr £ 5 E AT
FE S BT LA SCR 1 9 B RE ) SUTE 45 28048 1) K s X
s £ S0 BOUTE 4k B 1R) T i E O R 0 4h
faf R IE. B 2Ca,) ~ Cay) FE 2 (b))~ (by) 43 51k r 45
T E ' BRI ik 38 PRI AR B 5 - T U ) T B LR AT LB

TR BE G I T R A A A HR O A L A T 2 B
H Hp s B iR BE A A A TR R S T B I i
JEHRT I T R LT i — A B W PR
1] T SO A 0, Ul B I e O R R AT B 8 v O 7 a5 R e
AR F AN ARG HOZ I ARG B SR £ A B A 27 A
R RAE . FEUHh 5 2 R — 2 B s i@ Ot HROx B /Y
FIRErP B T i — 2 00 O = 2B U 0 80 W] T
TR H 125 A4 14 47 A HL T XoF 107 R 58 A7 i Fr) AH o2 2%
ARN A T3 A0 i T W AN AT S AN TR L A0 S5 R R AR i
AL e 7 1) AN TR] AT 51 RS P& 2 (b, ) AT Ch, ) v SUJE 2%
S A AR . B 2 (e ) ~ () FTEL 2(d, ) ~ (dy) 43 5l
R 8 R I B i O T 1 5 R T AR B G5 - T A
W RE . N — B T e D' SR AR 8 194 56 B2 23 A m] LA
FT TR I B 0T T e DI SR — A T 1 2 A e R AR S
5 p A 1 B HG A R S 5 00 AL O HL O A A 5
R AR 5 v S0 ' oR 28 A 0 B A B A IR OB
JEBEA [] L3240 [ JE 194 i D' o f) 4 i 5 1 5 8 BT 1)
A IF BAESE IR T B2 P A 5
KA 58 . T T 8 O PR A R E A 1 2 A i o) HC A
lia] 7 A 2450 B4 e e BE U - % e RE R 5 A O B A T A
FH A3 350 AT R 58 BE 43 A . R T [R] 09 T 2 76 A 05 4
PR 2 A2 B i e Ot TR 9 R o 38 Ak A R A
B A o B LT 3850 A7 78 3 5 AR 0 il B —
I 0 J5E 16 PRI AN ] A 35 B X i e D' oA A A X ik 4
56T I e A B U AH EL AR R 8 G AR T SR AN A T A
7 V8] ) AR A AR L DA T AT I I e D't AR A
R 8 B0 5 A%+ L A 8 LE T O R A
AR/ AL IR WG 7R T B i e G IR A
B — B s AR BE AL R 53 Ah BN R A
5 10 B 163 T o SRV Ak 25 SR L 7 A I A% HE Y
fis] A [ .

M2 mELREEZHERERNEIRER
Fig. 2 Experimental results of the transformed vortex

beams afterthe cylindrical lens
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Fig. 3 Simulation results of the transformed vortex beam
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Fig. 4 Simulation results of the transformed vortex beam

with /=2 after the cylindrical lens
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Fig. 5 Simulation results of the transformed vortex beam

with =4 after the cylindrical lens
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