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Fig. 1 Trapping efficiency curve of LG, beam with different orders
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Fig.2 Trapping efficiency curve of particles with different radii
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Trapping Properties of the Laguerre-Gaussian
Beams Optical Tweezers

WANG Juan, REN Hong-liang, ZHOU Ye-peng

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: The relationship between optical tweezers trapping efficiency and the orders of the Languerre-Gaussian beams
(LG beams) , the refractive index and the size of the particles were studied by using T-matrix method. The axial and radial
trapping efficiency of optical tweezers of the LG beams and that of the TEM00-mode Gaussian beams were compared. The
results show that the trapping efficiency was influenced by the orders of the LG beams. The axial trapping efficiency of
the LG beams with orders less than 4 are higher than that of the LG beams with orders more than 4. The axial trapping
efficiency and the trapping regions of the LG beams increased with increasing of the particles radii, meanwhile, the axial
trapping efficiency of the Gaussian beams almost keeps constant, but the trapping regions increased gradually. The axial
and radial efficiency of optical tweezers of the LG beams and the TEM00-mode Gaussian beams increased first and then
decreased, with increasing of the refractive indices of the particles, and the trapping efficiency has a peak. The particles
with refractive indices between 1. 39 and 1. 69 were stably trapped.

Keywords: optical tweezers; electromagnetic scattering; T-matrix; Laguerre-Gaussian beam; trapping force; trapping

efficiency; Q factor
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