B

&

7= i B R
— AFNEANENTE RESMA
2 R

(FCRZERERE FERIS0HT st 210093)

Acoustic vortices: production, manipulation and

application of acoustic orbital angular momentum

LIANG Bin CHENG Jian-Chun'
(Institute of Acoustics, Department of Physics, Nanjing University, Nanjing 210093, China)

2017 —08 — 01 e F|
t  email: jecheng@nju.edu.cn

DOI: 10.7693/w120171002

# E HABEEA AR AR RIERI AR TRESTE, RO A
BB frah R HA B BIR R S BRI RSO E. 2 e St AE LR IR T LSS B Ay
N EAIES, 7 DO R s B e e i R B 00, iR 0 22 R e - A7 A8 U R S
HR, PP ERIE A R RS TR S R RS AR R L BE 25 A B A TR RS
B B AP R J5 R IR T SR TCTR AR, BRA 1 AR SEBr b B 0o AR R
REVDRSF R m 0™ A P F s fah i, RIR TR TIRIEBAY A & A R, B
VT, FEAERLE AR R R R TIT R 2 A EE, Dlm A i A 2ilfE, O
PRANAT 28 75 I8 Fah 7 A 4R R O TR B T A et e

XA HiebE, FOERLEMER, BEE, sl

Abstract Acoustic vortices with spiral phase dislocations have recently attracted consider-
able attention due to the theoretical and application importance of their orbital angular momentum
(OAM). The transfer of acoustic OAM to matter produces a torque that can trap and rotate tiny
objects contactlessly, with deep implications in applications such as particle manipulation.
Acoustic vortices have been traditionally generated by active methods in need of phased arrays
comprising a large number of individually addressed transducers or by passive materials with
spatially-varying thickness and spiral structures, which may limit their potential in practical
applications. Lately, a resonance-based production of acoustic OAM devices has been proposed
and experimentally demonstrated which offers a solution with high efficiency, compact size and
planar profile. Even more recently, the application of acoustic OAM has been extended to open a
new approach for multiplexing and de-multiplexing to boost high-capacity acoustic communication.
This article will present a comprehensive overview of the recent advances in the production,
manipulation and application of acoustic OAM-carrying vortex beams.
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