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Optical trapping by radially and azimuthally polarized beams

Habib Moradi?, Ebrahim Karimi'?, Faegheh Hajizadeh*

Department Physics, Institute for advanced studies in basic sciences (IASBS), Zanjan, Iran.*
Department of Physics, University of Ottawa, 25 Templeton St., Ottawa, Ontario K1N 6N5, Canada.?

Abstract- Implementing laser beams possessing desired spatial structure can provide a potential to control optical forces of optical
tweezers in the trapping of micro and nanoparticles. Cylindrical vector beams, in particular, are good candidates due to their exotic
optical features. For instance, a radially polarized beam generates a focus volume about 30 percent smaller than that of a Gaussian
beam. Here, we experimentally study the optical trapping stiffness for both cases of micro- and nanometer particles. The results for
2.1-micron polystyrene beads show that the trapping force in the axial direction is ~3 times stronger for the radial polarization than
that of a linear polarized beam. Finally, we show that such improvement in trapping depends on the size of the trapped particle.

Keywords: Optical tweezers, trap stiffness, cylindrical vector beam, radial polarization, azimuthal polarization
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