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Selective quantum manipulation of atom wave packet by amplitude modulation of
the optical lattice
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Techniques are now available for manipulating the wave packet of ultracold
atoms by first trapping them in an optical lattice which is formed by counter-propagating laser
beams, and then by modulating the laser amplitude. In this study, we investigated the experimental
method to selectively excite an atom to a specific excited-band by stochastic amplitude modulation,
and found the shortest pulse sequence that forms a target state with almost 100% certainty.
Regarding the formation of quantum entangled states of atoms, a convolutional neural-network
employed in machine learning was applied to the calculation of the density matrix for the
Bose-Hubbard model, and an excellent example of finite-temperature density-matrix calculation was
demonstrated. These results are useful in the development of advanced quantum system-control
technology as symbolized by quantum information and quantum computers.
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