¥57TH 23

2020 4F 12 A Laser & Optoelectronics Progress

B S B TR 32 MO g 1 SR AP D

IR EAN, ERY HRE
VHTTTL R F Y AR A WV BN 3100275
PWIVT K S ek R WF ST e . WiYT BN 310027

ME P57 R IR G B A A A2 R o B O B BE 3 B R (CAB) B R SRR 2 . 55 R R W)L 1%
PR 6 R N SR AR T RN CAB 25 — A~ B R A0t 0 i 4% 1% )5 252 2R A 0 500 5 1 TG ' BRI IR AH EL 9% i B £
T3 BRI 3R £ 0 Ol 5 A (] 19 e 0 PR T 3 30 B A9 D0 AR PRI 3207 TR A DI R 4R 07 T E A PR IR R T
XEIR WHEDLE BORCEDER; BIFAOLRE; AR AR

hESERS 0436 XEiRER A doi: 10.3788/LOP57.232601

Manipulation of Abruptly Autofocusing Property of Circular Airy
Beam Carrying Hard-Edge Annular Aperture

Wang Lingyi', Huang Kaikai' ", Zhang Xian®, Lu Xuanhui'
' Physics Department, Zhejiang University, Hangzhow, Zhejiang 310027, China ;
* Institute of Advanced Technology, Zhejiang University, Hangzhow, Zhejiang 310027, China

Abstract Outer and inner radius of hard-edge annular aperture as well as decay factor as main effection factors for
the abruptly autofocusing property of circular Airy beam (CAB) carrying hard-edge annular aperture are all
considered. Conclusion has been achieved that, putting hard-edge annular aperture on CAB will enhance its first
autofocusing peak intensity and suppresses the further autofocusing peak intensity, and its first autofocusing peak

intensity will also be generally increased under the condition of different decay factors. These conclusions have
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potential applications in particle manipulation.
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Fig. 1 Schematic of Airy beam carring hard-edge aperture
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Fig. 2 Propagation of Airy beam with hard-edge aperture. (a) Initial intensity distribution; (b) Airy beam main lobe

intensity distribution; (c¢) Airy beam propagation diagram
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Fig. 3 Intensity distributions. (a) Light intensity distribution of the z-axis after the plane wave passes through the

aperture; (b) (¢) light intensity distribution of the main lobe after the ideal and attenuated Airy beam enters the aperture
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Fig. 5 Light intensity distribution of CAB incident plane under annual aperture. (a) Radial intensity distribution;

(b) two-dimensional distribution
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Fig. 6 Numerical simulation results. (a) Light intensity change of self-focusing peak at z; with changing r,; (b) intensity

distribution of CAB on z axis with A aperture and no aperture
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