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Abstract

In this talk | discuss recent work on trapping beads of glass in an optical tweezer, in water, air, and vacuum. We
observe Brownian motion of a bead in air, and for the first time, resolve the instantaneous velocity of a Brownian
particle [1]. This follows a prediction by Einstein from 1907, although he claimed the experiment is impossible! We
are now working to repeat the same measurement in water, where the time scale is much shorter. These
experiments enable fundamental tests of statistical mechanics.

We have also trapped a bead in vacuum, and have cooled the center of mass motion to mK temperatures in three
dimensions [2]. This is a crucial steps towards cooling a trapped bead to the quantum ground state. The longer
term goal of this work is to create macroscopic quantum superpositions, and to study their decoherence.

[1] T.Li, S. Kheifets, D. Medellin, and M. G. Raizen, Science 328, 1673 (2010)
[2] T. Li, S. Kheifets, and M. G. Raizen, Nature Physics, DOI;:10.1038/NPHYS1952 (March 20, 2011).
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