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Research Progress of the Generation Methods of Airy Beam

Cheng Zhen Zhao Shanghong Chu Xingchun Deng Boyu Zhang Xiwen

Air Force Engineering University, Xi'an, Shaanxi 710000, China

Abstract Airy beam has gained a widespread atlention owing to its particular properties: approximate non-
diffraction, self—accelerating in the transverse and self-recovery as a member of non-diffraction light family.
Airy beam has a broad application prospect in optoelectronic sciences, particle manipulation, atmospheric
communication and so on. The main methods of Airy beam generation are summarized and a deep analysis for
each method is made from the cost of the system, how complex to come true and potential of applications, and
some improving and perfecting suggestions are given.

Key words physical optics; Airy beam; generation methods; advantages and disadvantages; application prospect
OCIS codes 140.3570; 050.1950; 260.5430

1 51 5

1979 48, Berry %57 ik 45050 % B0 5 12 0 LA — A 34T S VL R R0 DA L 9 ELIA g — 2
7 R AT U — 9 TC AT AR LR R A T TE 5 R R SC 0 TR B ST A L PRI A O 0
R K. 2007 48 , Siviloglow 45 ® % H7E 1 U A3 1 A1 — A~ 45 8058 1 58 KOS 98 6 2 B 2 0y 7 L OF HLYE S0
AV A T A R AR TR O SE R R SR A TG S — B TR LA A O R BT B 1
DI 0 R AT S SR B 7 Ay S R BT R BRI Ak L 3 R
12 255 8 T ORI B0 T RO AU (51 L B A AT R HE R TS AOAE T . A SO A 3
VLG SR JL R T b X Pl b R G O S B B B R 3 47 T 10 O B A AT T VR ARG T
BT

2 HUEH M A TT ik
2.1 BETFZELFRFLERRN =%

Siviloglou 2 X A7 R AE 8 S HL G AT (1 HL /A8 R 1 o LI A0 D 90 B0 2 R A ST 0 A
A2 DR B4 e 30 3 A 3 — 45 R S WX e 34 06 SRR AT 57 T A L e P R A L e e mT AR B S BB
P 1 Sy 25 T 2 ) D' 98] ] g (SLIMD) ™ A 3 LY 1) 52 36 % i 11, P rp BE D SR B2, MO P T 852, BS D 73 KB, L
LA BT, MO O S O B RO BE AR

Y %5 HHA: 2014-09-10; Y B & % 7 B H8: 2014-10-14; M £ H ik B #8: 2015-02-06

EEBMN: B RA991—), 5, 8L A, EENF L HOC L4 77 A BF5E . E-mail: 2008cheng.2008@163.com
S B A B 5L (1964—), B B A R0, EENE T REOGH(E 7 ‘A5 . E-mail: zhaoshangh@aliyun.com
AR SCH T RROR A8 3R T U v 5625 3 I W www.opticsjournal.net

030008-1



52, 030008(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net
M BE
V|1 Eraser

B L MO
O ]
| | i

e

B 1 T 2 1) ) 8 57 A 30 BB R
Fig.1 Generation of Airy beam based on spatial light modulator
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Fig.2 Generation setup of Airy beam based on PDLC with a binary phase pattern
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Fig.3 Experimental setup of generation of Airy beam based on a liquid crystal with a binary phase pattern electrode
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Fig.4 Generation of plasmonic Airy beam
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Fig.5 Generation of Airy plasmons. (a) Absolute value of the Airy function; (b) phase of the optical grating; (c) grating
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Fig.8 Generation of Airy beam using continuous phase plate
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Fig.10 Experimental setup of the electron Airy beam generation
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Fig.11 Generation of Airy beam based on the acoustooptic crystal
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Table 1 Comparation of focbriation cost and difficulty, potential application and other aspects in different

methods on generating Airy beams

Fabrication Difficult to
Method Potential application Other aspects
cost fabrication
1) Generation of Airy Nondiffraction beam,
Power output limited, low
beam based on spatial Expensive Difficult particle control, plasma
diffraction efficiency
light modulator channel and so on
2) Generation of Airy ) ) Trajectory control by change
Nondiffraction beam,
beam based on quadratic crystal temperature and
) ) Low price Easy particle control, plasma
nonlinear photonic pump wavelength
channel and so on
crystal
3) Generation of Airy Small modulation range and
A great potential for
beam based on PDLC ) Little ) cannot change, but can
. ) Low price o application in the adaptive ) ) )
with a binary phase difficult genegrate high quality Airy
beam, special beam.
pattern beam
4) Generation of Airy
o . A great potential for Modulation range can be
beam based on a liquid ) Little L )
Low price application in the adaptive changed, and can genegrate
crystal with a binary difficult )
beam, special beam. high quality Airy beam
phase pattern electrode
A great potential for
5) Generation of . application in nanopartciles Large diffraction loss, short
Low price Easy
plasmonic Airy beam manipulation, optical propagation distance
sensing, plasma circuit
A great potential for
Little
6) Airy beam laser ) Easy application in the hologram Large diffraction loss
expensive
and other highs order beams
7) Generation of Airy
beam by nanograting . ) Difficult to control Airy
) Low price Easy To generate dual Airy beam .
induced by femtosecond beam trajectory
laser
Very low diffraction loss,
8) Generation of Airy Apply to generate Airy beam
high power output but
beam using continuous Low price Easy of high power, low )
. . cannot change modulation
phase plate diffraction loss
range
9) Airy beam generation Apply to generate high Low diffraction loss, power
based on the aberrations quality one dimensional Airy output not limited and
of a single lens Low price Easy beam generate high quality tunable
Airy beam
10) Electron Airy beam Little Apply to transport long Long effiective propagation
generation Low price difficult distance distance
Control Airy beam
11) Generation of Airy Nondiffraction beam,
) ) acceleration trajectory by
beam based on the Low price Easy particle control, plasma

acoustooptic crystal

channel and so on

change acoustic frequency

and power
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