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Abstract Optical tweezers has become a powerful tool for research in life science and colloidal physics since its
invention due to its advantages of mechanical contact-free and high-precision manipulation of micro-sized particles.
However, the conventional single-trap optical tweezers is limited in the increasing demands of research. In recent
years, the technique of spatial modulation of optical fields, which modulates the amplitude, phase and polarization
state of light, has extensively enhanced the function of optical micro-manipulation, and promoted the advance in
laser micro/nano fabricaton, optical sorting and transportation of micro-particles, and colloidal particles studies.
The advance in spatial modulation of optical fields to date and their applications in optical micro-manipulation is
reviewed, including the holographic optical tweezers, special-mode optical beams manipulation, and vector beams
manipulation.
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Fig. 1 Principal of holographic beam shaping
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Fig. 3 Schematic of generating arbitrary complex vector beams with two-double-pass-SLMs setup™"
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Fig. 4 Dynamic manipulation of 1 pm-diameter silica beads by HOT. (a)~(c) Four beads marked by the dashed circles

move outward while the others remain still; (d)~ (f) other four beads marked by the dashed circles run in

circular trace while the former four beads run at harmonic motion®*
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Fig. 5 Micro-manipulation of particles using curved optical fields with phase gradient
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Fig. 7 Propagating intensity distribution diagram of some special-mode beams
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Fig. 8 Rotation of 2.5 pm-diameter silica beads driven by a focused 1.G beam
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(b) dependence of the velocity of the sphere on the radius of its external shell®”
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(b) change of particle orientation due to change in polarization state of the trap™"
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