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Propagation Properties of Anomalous Vortex Beams

in Gradient-Index Medium

HUANG Li, TANG Bin

(School of Microelectronics and Control Engineering, Changzhou University, Changzhou 213164, China)

Abstract: By using Collins integral method, the analytical formula for anomalous vortex beams
through the gradient-index media has been derived. The propagation properties of anomalous vortex
beams in the gradient-index media have been analyzed. The effects of beam parameters and the gradi-
ent-index media parameters are discussed in detail. The research results show that the on-axis intensity
distributions and the effective beam width of anomalous vortex beams varies periodically with the
beam parameters and the gradient-index media parameters. The dark area and the maximum intensity
of anomalous vortex beams increase with the increasing of topological charges m and beam orders n.
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Fig.1 Schematics of AVB beam propagating in GRIN media
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Fig.2 Distributions of optical intensities for AVB beams propagating in GRIN media when the topological

charge m takes different values
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Fig.3 Distributions of optical intensities for AVB beams propagating in GRIN media when the beam order n

takes different values
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Fig.4 Distributions of optical intensities for AVB beams propagating in GRIN media at different observation

planes (=2 mm)

4r ar ar ar ar 4r 4
£ £ g £ £ £ g
E 0 E0 E0 EO0 E 0 E 0 EO0
= = = = = = =
-4 0 4 -4 0o 4 -4 o 4 4 0 4 -4 0o 4 4 0o 4 4 0 4
x/mm x/mm x/mm x/mm x/mm x/mm x/mm
£100 2180y 216001 = 5001 = 1201 = 1001 = 1600
Q Q Q Q Q Q Q
- = 0 = = : (S R 0. - 0
= %o 4= %o 4 %0 2= %0 4 S 40 4 < 4o 4= 40 4
p/mm p/mm p/mm p/mm p/mm p/mm p/mm
(a)z=0.1m (b)z=0.9m (¢)z=19m (d) z=2.6m (e)z=35m (f) z=4.1m (g)z=597

5 AVBERZE GRIN i BRHEARRMEFE THHIESH(B=4 mm)

Fig.5 Distributions of optical intensities for AVB beams propagating in GRIN media at different observation

planes ( f=4 mm)



© 54 - FMRFFRCARAF RO 2021 4

......... m=n=5 =+ = m=1,n=5 e =11= |

w, (%)

w,'(Z)

0 5 10 15 20 25 35 0 5 10 15 20 25 35 0 5 10 15 20 25 35
z/mm z/mm z/mm
(a) Blz=1.4 (b) Blz=2 (¢) Bla=4

B 6 AVBERZE GRIN /i SR B REREHWIEFNEE
Fig.6 Evolution of beam width of AVB beam propagating in GRIN media
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