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Generation and Propagation of Double-Vortex Beams

Sun Shunhong Pu Jixiong

(College of Information Science and Engineering, Huaqiao University . Xiamen , Fujian 361021, China)

Abstract A new type of the double-vortex beam is generated by the coaxial superposition of vortex beams with two
different topological charges, whose intensity distribution is double-ring. The propagation characteristics of this kind
of beams theoretically and experimentally are studied. It is found that each ring of the double-vortex beam carries
different orbital angular momentum, and is propagating independently. In addition, when the internal topological
charge of the double-vortex beam remain unchanged, the distance between the two rings of the double-vortex beam
gets bigger with increasing the external topological charge.
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Fig. 1 Theoretical intensity distributions of double-vortex beams with unchanged internal topological charge (/, =1) and
different external topological charges (/;) at 2=0.9 m. (a) l,=—6, (b) b,=—7, (¢) L=—8, (d) [,=—9,

(e) I,=—10, (D L,=—11
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Fig. 2 Phase distributions of double-vortex beams with unchanged internal topological charges (/; = 1) and different external

topological charges (,) at 2=0.9 m. (a) L=—6, (b) ,=—7, (¢) L=—8, (D L,=—9, (&) L=—10, (D) LL=—11
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Fig. 3 Theoretical intensity distributions of the double-vortex beams with /, =1, [,=—7.

(a) z=1.1m, (b) 2=1.3m, (¢c) 2=1.5m, (d) 2=1.7m
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Fig. 4 Experimental setup

4.2 WMER

5 R 6 2 bR 52 00 2% BT A A5 21 1) BUIR i )
W Esm A . 5 SRR EIE S5 K 1 #ie
B S A —5, B 6 R EE 5K 3 #ig
BB A — 3, K 6 BRI MG S H I Bk,

T SR 3 6 LR e 6 R A A% i i A rp
ANPGRS 45 B0 ST 1) BT A5 i (2 SE IR IR 4
HHREIG I EAERE =5 om R LB S EIE THT
NGB et i) I N AT DS I RE € 5570 AR VR A
TG TAATE SR PR A5 HOBUIR A% 1 7 3t 1o i %

s100520-4



PMIET S5 - XU RO A 7™ 42 15 16

..

BI5 AE2=0.9 mAb. 0 =1 REFALE L BOR R DR IEE A A SR OE R AT . () 1, =—6,
(b)) L==7, () L==8, (D) LL=—9, (&) L=—10, (D L,=—11

Fig. 5 Experimental intensity distributions of double-vortex beams with unchanged internal topological charge (/;, =1) and
different external topological charges (,) at x=0.9 m, where (a) b,=—6, (b) ,=—7, (¢) ,=—8, (d) L,=—9,
(e) I,=—10, (D) l,=
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Fig. 6 Experimental intensity distributions of double-vortex beams with /, =1, [,=—7.

() 2=1.1m, (b) 2=1.3m, (¢) 2=1.5m, (d) 2=1.7m

5 4 ik
ST SURRE Y RS R GAR
184 1) T U HE DGR F B 3 A AR S 2 2
S A B TR OB G B 5E K B
25 Y SN RS E R /NI 50T 175 30 A5 7] 6 0
BB . 7 B3 BRI BOR 2 T A A1
P41 RN 0L 1 S 0 2 6] 0 B 5 4 2
B ML B SR 0 9 SN RUSR K 4R AR A
@7””9m¢h1“:jmmﬂﬁﬁﬁ 25 T S 4 B 8 G R £ L R
.1 ety b of ablesoris wam i LENEIT K BB RL BB LI
0 TR 22 MR UL DR SR 4 A ] 0 9
NGO SRR R I R IO CURC)
G SHEAT 25 R DR 50 R 0L HE SR AE D 5 5

s100520-5

l, =1, I, =—7 through lens with focal length f=

5 cmat 2=0.9 m
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