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Abstract: In order to solve the problems encountered in classifying particles with different refractive indi-
ces, this paper proposes a parabolic fiber optic probe stretched by the fusion method; the resulting outgo-
ing light field has different operating capabilities for particles with different refractive indices submerged in
aqueous solutions, which can be used for particle classification. We couple a laser beam with a wavelength
of 980 nm into the fiber optic probe and manipulate the fiber to achieve the capture and transport of parti-
cles and cells with three different refractive indices in liquid: silicon dioxide (SiO,) , polystyrene (PS),
and yeast cells, and thus achieve the classification of different particles in the range of 1-10 pm. The differ-
ent capture capabilities of this parabolic fiber optic probe for the three particles were simulated, and the ob-

tained theoretical and experimental results were in agreement. The use of this method to classify particles
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simplifies the experimental setup and has a wide range of potential applications in the development of label-

free hybrid fiber optic sensors, infectious disease detection, and cell classification.

Key words: fiber optic tweezers; reflractive index; cell screening; particle classification
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Fig.1 (a) Outgoing light field of SiO, particles captured by fiber optic tweezers; (b) analysis of axial force on SiO, parti-

cles; (c) transverse force on SiO, particles; (d) Outgoing light field of PS particles captured by fiber optic twee-

Zers;

(e) Analysis of axial force on PS particles; (f) Transverse force on PS particles; (g) Outgoing light field of

yeast cells captured by optical fiber optical tweezers; (h) analysis of axial force on yeast cells; (i) transverse force

on yeast cells
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Fig.2 Schematic diagram of axial and transverse light trapping forces for Si0,, PS particles and yeast cells with different

diameters
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