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Optical trapping Rayleigh particles by a focused partially coherent
flat-topped vortex beam

SUO Qiangbo'* , HAN Yiping® , CUI Zhiwei®
(1. Department of Physics, Changzhi University, Changzhi, Shanxi 046011, China; 2. School of Physics, Xi'dian
University, Xi'an,Shaanxi 710071, China)

Abstract: Based on the extended Huygens-Fresnel principle and Rayleigh scattering theory,analytical ex-
pressions of the optical radiation forces on Rayleigh dielectric spheres exerted by a focused partially co-
herent flat-topped vortex (PCFTV) beam are derived. The capture effect of the PCFTV beams on two
kinds of particles with different refractive indices is mainly studied. The results show that the focused
PCFTV beam could be adopted to capture high and low refractive index of particles near the focus. As
the beam order decreases,or the correlation length increases, the ability of the beam for trapping parti-
cles increases. The results are expected to be useful for studying the trapping capacity of PCFTV beams
applied in optical manipulation,
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