%4235 % 16 #1/2022 £ 8 B/R¥FFHR

HEXE-HRILEX

g 5 S AR 1% A ORI i e

Rl REERRA ZAR EREY ALY
VRIS R B S RS TR RS, W 41 3210045
WA OGS BRI S SR RIS A, Wi 418 321004

WE AR IR R Pl R T AT S 5 R B W BEOE TR AR AR SR B %0 WA DI 37 2 4 bR A IR o A o
S ] g G ) 5 R BSOIT R o T 0 R ) R L R ' 3 ) A TR 0 b SR A 4 A 2 T Y R T e 5% 0 3 B AR
i zs i), HR B 2R ROE A A5 . B Ah i R A S R, S I R ' R RE A P R TR ) DL S S . BIESE T
JCHH I | A B PR 0 BE 2 DO sU0R o BT AR B E LA R 5 SR 25 R W& o 206 sREAT 25 il A0 £ 47 150 A
P B A LB G BRI AR Y BE A D7 T TR AR IR

XEWE  WHEDLY; OLIEE; BIBOLR; RAAMIE; Bl

FESES 0436 XEtARER A DOI: 10.3788/A0S202242.1626001

Caustics and Wavefronts of Butterfly-Shaped Beams

Cai Yiming', Teng Houan', Hu Juntao', Lan Yanping', Ren Zhijun"’, Qian Yixian"*
'College of Physics and Electronic Information Engineering, Zhejiang Normal University, Jinhua 321004,
Zhejiang, China;

‘Key Laboratory of Researching Optical Information Detecting and Display Technology in Zhejiang Province,
Jinhua 321004, Zhejiang, China

Abstract

According to the catastrophe theory, the light field structures of the beams are defined by the potential function composed

A novel butterfly-shaped beam based on diffraction catastrophe is proposed and experimentally generated.

of the state and control variables. The caustics of the beams are theoretically manifested as hypersurfaces in four-
dimensional space due to the high dimensionality of the control variables, and these beams display diverse light field
structures when they are mapped into a low-dimensional space. Furthermore, different light field structures of the beams
can be obtained by manipulating the control variables. It is found that the spectral amplitudes of the beams can be
expressed as polynomials. The experimental results are in good agreement with the numerical simulation ones. These
beams have excellent properties including curved propagation trajectories and various light field structures, which are likely
to be applied to wavefront control, optical micromanipulation, and biomedicine.
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Fig. 1 Wavefront intensity distributions of 2D butterfly-shaped beams. (a) B,(0,0,Z, W ); (b) B,(X,0,Z,0)
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Initial light field distributions of butterfly-shaped beams. (al)-(a3) B,(X, Y, a;, a;) when a,=0 and a;=—3, 0, 3;
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