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Fig.1 Ray tracing for a incidence ray of

power P illuminate into a dielectric particle
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Fig. 2 An single incident ray illuminated
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Fig. 3 Axial force of particle changed with the displacement of axis
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Fig. 4 Distribution of axial force with Fig. 5 Distribution of X axial force with

different detection depths different transverse displacements
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Effect of Spherical Aberrations on the Axial Force of
Particle in Optical Tweezers

ZHOU Ye-peng, REN Hong-liang

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

Abstract: Axial force exerting on the particle in optical tweezers was calculated with different radii of particles, numeri-
cal apertures and detection depths in ray optics model. Through detecting the axial force and its changing versus the spa-
tial positions, the effect of spherical aberrations on the efficiency of optical trapping was analyzed. The results of calcula-
tion show that, owing to the existing of spherical aberration, the ideal focus of the laser beam is disappear, the stable e-
quilibrium point is moved along the negative optical axis direction, and the stability of optical trapping is reduced.
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