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Motivation

* For decades, optical rotation techniques have been widely applied in
laboratory optical manipulation and several diverse areas, such as biophysics,
nanotechnology, microrheology, microfluidics, and chiral resolution.

« With the latest breakthrough in cooling technique and the development of
quantum optomechanics, optically induced rotation has rapidly become a vital
iInstrument in microscopic particle manipulation and torque measurement.

* In this review, we introduce the development history and recent advances of
optical rotation techniques. The potential of optical rotation techniques
encourages researchers to continue exploration.
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Optical rotation techniques

* Orbital angular momentum (OAM)
« Spin angular momentum (SAM)
« Other methods
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Reprinted from L1 WQ et al. (2018). Copyright 2018, with
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Applications of optical rotation techniques
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Fig. 2 Alignment of chloroplasts with linearly polarized
laser beam

Reprinted from Bayoudh et al. (2003). Copyright 2003, with
permission from Informa UK Limited
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Fig. 3 Principle of chiral selection: (a) a traditional mirror
with reflectance R experiences only a radiation force: (b) a
left-handed chiral mirror experiences a radiation force
and a torque

Reprinted from Donato et al. (2014). Copyright 2014. with
permission from Springer Nature
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Applications of optical rotation techniques
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Optical rotation techniques in high vacuum
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Development of optical rotation
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Conclusions

« The techniques of trapping and manipulating particles have made significant
progress since first proposed.

« Controllable rotation and precise alignment have made optical trap the most
suitable tool for manipulating biological cells and obtaining liquid character.

« Owing to the successful trapping of a particle in high vacuum with optical
tweezers, the optically induced rotation had entered into a brand-new phase.
With extremely low drag force, the rotation rate has increased dramatically.

* In this review, we explored the development process of optical rotation.
Experiments and multiple methods to impart rotating motion on trapped
particles and applications of such techniques were introduced.
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