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We constructed a new apparatus consisting of an optical system and a vacuum
chamber. With this apparatus, we demonstrated electric feedback cooling of single charged
nanoparticles in an optical lattice to near the ground state. In this experiment, we observed that
the motion of nanoparticles in an optical lattice was heated by the laser phase noise and showed
that the heating effect was made negligible by the reduction of the laser phase noise. Furthermore,
we investigated the possibility of measuring the momentum of nanoparticles via the time-of-flight
method and found that the momentum measurements of charged nanoparticles were difficult due to the
strong impact of the residual electric fields in the vacuum chamber. To solve this issue, we
developed a method for neutralizing nanoparticles and cooling them to near the ground state.
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