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            Abstract
The ability to control the position of a mesoscopic object with nanometric precision is important for the rapid progress of nanoscience. One of the most promising tools to achieve such control is optical tweezers, which trap objects near the focus of a laser beam. However, the drawbacks of conventional tweezers include a trapping volume that is diffraction-limited and significant brownian motion of trapped nanoobjects. Here, we report the first experimental realization of three-dimensional nanometric optical tweezers that are based on nanostructured substrates. Using electromagnetically coupled pairs of gold nanodots in a standard optical tweezers set-up, we create an array of subwavelength plasmonic optical traps that offer a significant increase in trapping efficiency. The nanodot optical near-fields reduce the trapping volume beyond the diffraction limit and quench brownian motion of the trapped nanoparticles by almost an order of magnitude as compared to conventional tweezers operating under the same trapping conditions. Our tweezers achieve nanoscale control of entities at significantly smaller laser powers and open new avenues for nanomanipulation of fragile biological objects.
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                    Figure 1: Nanotweezers set-up.[image: ]


Figure 2: Nanostructured substrates.[image: ]


Figure 3: Nanometric trapping and quenching of brownian motion near the nanostructured substrate.[image: ]


Figure 4: Histogram of particle displacement for the trapping shown in Fig.Â 3.[image: ]


Figure 5: Escape speeds for trapped beads.[image: ]
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