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Transverse acceleration property of non-diffracting Airy beam

WU Yunlong, SUN Xiaoquan, NIE Jinsong
(State Key Laboratory of Pulsed Power Laser Technology, National University of Defense Technology, Hefei 230037, China)

Abstract; The transverse acceleration property of Airy beams makes it possible for beams to propagate along the curved trajectories in free

space. The transverse acceleration propagation property of the new-type Airy beams was studied by utilizing the one-dimensional paraxial wave

equation. The simulation results show that the transverse acceleration of Airy beam is relevant to the propagation distance and arbitrary transverse

scale when the wavelength keeps constant. The transverse acceleration will become larger when the propagation distance becomes longer and the

transverse scale becomes smaller. The Poynting vector was utilized to analyze the mechanism of accelerating property of Airy beams. Moreover, the

two-dimensional finite Airy beam was generated by utilizing the universal liquid crystal spatial light modulator, and the experimental study on the

transverse acceleration property of Airy beam was also carried out. The experimental results coincide well with the simulation results.

Key words: Airy beam; transverse acceleration; liquid crystal spatial light modulator

1979 4, Berry Al Balazs ¥ JC7E ] i& ik
TP ARRIATAE . RN, Berry I Balazs if i)
A T2 AR AT — S WO A AR, Ao AT
AR B A (R BB A S B B
TCRRKRE RS, X AR L E R0k S By, DR X —
R BEA FF BB ST N Rz R E. H 3
2007 4, Siviloglou % X 3% — HIE HEAT TR A
WFSE, I A A TR ™ ) S ML e 0 R A il A — 4
GRS TR T — 4, 1% P A E B B A 1
Femb b E SR AR T RO, AR SR
SERIIHDCHREA TORT ST A g A A &4 Y ar
SEARRPE X — B R G 5] R 2 AT A B R %
o HAT, 25 [ B QT L AR RS
SR PR AR R R RS B R 15 Ry
PED T S BRI P S

TESCHO R = P27 S ek o, 8 1) B g

« UFEHEH 2018 -01 - 12

VETCSERRE S S R I G MG . it
7538 B SRR ORI s T i s B 2
TG I T B AR U A R
AL I E o ASSOR B 0 B 5250 7™ A2 A
L5 I T R T 3 B R A B 1A B IR
N RAE TR ICAHT 3 G i R PR
R RIS

1 HEipiER

e AL 7 B R LA T
U e — 2 G 5 B <

0 1 PP _
18§+2 P =0 (1)

Ko WAL s = v/x, o IH— LR
AL BR xR RERE I RUEE 3 & = 2/ (hog) HIH—1k
TERERERY b =2mn/ Ay RN PR, n Fom A it

EE&TE PR DRB0bE AR B R E S50 % 3 54 W BIWUH (201511003 )
EEF N R g (1988—) B AN, 9T 4, E-mail :jackwul225@ 126. com;
B GRIEVEE) , 55,09t 5, 184 144 50, E-mail : njs7001 @ sina. com



36 [ B B 4k % o i

55 40

AN FRHL R
TER ISR o WA AT 25
$(£=0,s) =4i(s) (2)
SCHDGRAE AR AT HA B R RE &L,
XAEYI E R TR S . O T T,
FEXC(2) By LA 3G — S il o, — R 45
Bosgl, B, 30 (2) TR
d(£=0,s) =Ai(s)exp(as) (3)
A, a HEWMFAE0 <a <],
P () A (1) TS

¢(§J):=A%ia§—~%fz+s)-
exp(%iazf —%afz —ﬁf} +%is§ +as) (4)
A (4) fid T —4E B WRAE B A AL Rk

800+

600

Z/mm

400-

200+ o

0A—

"6
7.5 7 -

65 & a5 4 um
Y/mm

A AT O , #E— 20 f— Y 2]
YRR
d(x,y,2) = szx‘yd)k(gl;’sk) (5)

2 (FEE

T AT R I R AN R, K
INJEE T 3 DI IR AN IR, s
(4) AT, R - /4 +5 X—TipeE T L HDEHR RS
IR, HA N de/dz = Aoz (16m°x ) , AT LA
FERERE IR EE R/ M 3L ook ) 4 sk
KV EHER . K (4) AR (S) WT AR 3], 2
TEBZRL a =0. 01 ABRH KA, =632.8 nm, "4 1
S AR %, (I, HO GRS RE R B A1
WA 1 iR s sl i s R s .

Y/mm

Y/mm

(b) %, =90 pm

800 I \

g

£ 100

N
200 » e
68 66 o4 5 X/mm

(¢) %, =110 pum



54 1)

ESE/ A bl i B &S i R IBE B 37

800+

600-

Z/mm

400

200+

A " . Ve
< SO y
64 63 62 61 & o5 /mm

5.9 5.5
Y/mm

Y/mm

-4

6
6

4 2 0

X/mm

2 4 6

(d) x5, =130 pm

BT AN 1) ROBE 26 PR R 2 3 UG08 Hpo O Bl 4 F I B A A ) dz BB J 2 = 648. 7 mm AR N )7 8 ]

Figs.1 Light intensity shift varying with propagation distance under different transverse scales and

corresponding optical field distribution views of 2D Airy beams when z =648.7 mm
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Fig.2 Poynting vector distribution graphs of 2D

Airy beams with different propagation distances
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Fig.5 Sectional views of 2D Airy beams at different
propagation distances with the zero-order spot in
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Fig.6 Relationship between the transverse deflection

distance and propagation distance of 2D Airy beams
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