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Fig. 1 Plotted axial trapping coefficiency curves with

different numerical apertures
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Fig. 2 Plotted the axial trapping coefficiency curves of

polystyrene sphere with typical diameters
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Fig. 3 Calculated the gradient of the center part of the axial

coefficiency curve varied with different diameters
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Fig. 4 Four axial trapping coefficiency curves of Duke
4009 A series polystyrene sphere with a diameter

of about 1 nm
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Fig.5 The proportion of the gradient deviation and the
averaged gradient were calculated for different

Duke series
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Fig. 6 Curve of the maximum of the axial trapping

coefficiency as a function of parameter size x
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Parameter Evaluation of Optical Tweezers System Using Optical
Tweezers Computational Toolbox

ZHENG Ming-jie
(College of Physics and Opto-electronic Information, Fujian Normal University, Fuzhou 350007, China)

Abstract: Because the diameter of the trapped sphere obtained by the optical tweezer usually locates in the
intermediate range, theoretical calculation was difficult. OTT1 optical tweezers computational toolbox is a
kind of T matrix method based on the GLMT theory. The development of the OTT1 optical tweezers
computational toolbox makes detailed calculation and evaluation feasible. In this paper, the optical
trapping coefficiency curve, its linearity and stiffness, and the interchangebility of Duke series polystyrene
sphere were calculated and evaluated. The results show that when the numerical aperture becomes closer
to the refractive index of water, a better trapping effect will be achieved; when an 800 ~1 200 nm
polystyrene sphere is trapped. the stiffness of optical tweezers is larger; when a PS sphere with diameter
smaller than 2 000 nm is used, the linearity of optical tweezers is better; when Duke series sphere with a
800~ 2 000 nm diameter is adopted, the interchangeability between the same series spheres is better,
which will be convenient to calibrate the nanometer optical tweezers; for avoiding Mie resonance, the
sphere diameter should be smaller than 2 500 nm.

Key words: Optical tweezers; Intermediate range; Stiffness; Optical tweezers computational toolbox;

Polystyrene microsphere





