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Motivated by recent experiments with ultracold atoms in optical lattices we
address questions of nonequilibrium dynamics of hard core lattice bosons and
lattice spin Hamiltonians. We use semiclassical description to analyze the
nature of solitonic solutions and show that depending on microscopic
parameters they can be of either KdV, or mKdV, or NLSE type. We analyze the
problem of dynamical evolution starting from an initial state with a one
dimensional density (magnetization) inhomogeneity and predict a universal
dynamical phase diagram that includes regimes of formation and stability of
one dimensional solitons as well as regimes of formation of higher dimensional
lump solutions.



