845 4% 455 ooE O Ok Vol. 45, No. 5
2018 4£ 5 H CHINESE JOURNAL OF LASERS May, 2018

1138 S ML Y A e 5ol

AN, EF, IAC
U E TR RFARERXEF S TRR, Wit A KIE 050003;
PRV SR, W BTN 311400

WE ETULRBRNMS . DU G20 A B8 T B s 30 56 A I8 e &, D SC3E B SRS i AR 7 43 A5
5H G IE R O R I g T ARE B 0 43 A e O S G AR S A A 4 A R SRR e T
HOBT A 8 52 Rk 8 iR B . R R R & 2 1) ' 81 o) 45 U8 T A OO TR B A il T A S B R, I e A
SR [ E SRR EAT T IR . S AN X — 4 SO T S0 50 AR T AR A G A 2 D SESR
FAFH R

KR OO AT WHEDGH A RAEGH; 2 DRGSR AS TRDG T 2%

FESES  0436.1 XHkARIZES A doi: 10.3788/CJL201845.0505003

Generation and Control of Self-Accelerating Airy Beams
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Abstract The generating process of self-accelerating Airy beams is researched from the viewpoint of geometric
optics, and the relationship between the phase distribution on the incident plane and the self-accelerating trajectory
of Airy beams is analyzed based on the concept of tangent clusters. A iterated algorithm for calculating the phase
distribution of the airy beam incidence surface based on the self-acceleration trajectory distribution function is
proposed, and the formation principle of the self-healing property of Airy beams is also discussed. Two-dimensional
Airy beams are generated by collimated laser modulated with spatial light modulator, and the features of these
beams such as non-diffraction, self-healing and self-accelerating are verified. In addition, the one-dimensional Airy
beams are modulated to generate autofocusing beams and Bessel-like beams.
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Fig. 1 Schematic diagram of 1D self-accelerating Airy beams
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Fig. 2 Projection diagram of self-accelerating trajectory

of 2D Airy beams
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Fig. 3 Schematic diagram of self-healing principle. (a) Main light spot that is not blocked;

(b) main light spot is blocked by a baffle, dotted line depicts vanishing trajectory
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Fig. 4 Schematic diagram of the experimental device
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intensity distribution of the simulated beams, the 2
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(g) experimental results corresponding to (b)-(f)
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Fig. 7 Results of self-healing experiment. (a) Light spot that is not blocked; (b) intensity distribution behind block;

(c)-(f) intensity distribution at plane with relative distance d =10, 20, 30, 40 mm, respectively
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