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Rotation of Micro-particles by Laser Optical Tweezers
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Rotation of Micro-Particles by Laser Optical Tweezers
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(Received October, 2, 2013)

This paper describes experiments regarding the optical rotation of micrometer-sized

particles via use of the angular momentum of a circularly polarized laser beam.

A linearly polarized He-Ne laser (632.8 nm, 75m W) was circularly polarized using a

quarter-wave plate and was focused onto an oval particle, which was deformed by pressing

down a polystyrene latex of 10 um in diameter.

The experimental results showed that the

particle can be rotated clockwise and counter-clockwise with right and left circularly

polarized laser beams, respectively. Under these conditions, the torque generated was of

the order of 10 Nm and was linearly proportional to the power of the laser. The values

of torque were compared with the total angular momentum of the laser beam.

It was also

found that the direction of circle rotation via the linearly polarized laser beam could be

controlled by changing the position of the particle in relation to the focal point of the laser

beam.

Keywords: Optical tweezers, Circularly polarized laser, Angular momentum,

Torque, Rotation
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Fig.1 Schematic diagram of the laser optical tweezers
(LOT) system.
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Fig.2 Schematic diagram of the manipulation system.
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Fig.3 Optical arrangement for the rotation of particle.
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Fig.5 CCD camera images showing the rotation of a particle.
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Fig.7 Relation between the torque and the laser power.
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Fig.8 Relation between the torque and the laser power.
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Controlling the direction of rotation by changing the
position the particle with respect to the focal plane of
the laser beam.
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