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By solving the many-boson time-dependent Schrödinger equation we show that dynamical Schr̈odinger
cats can be formed when a one-dimensional attractive Bose-gascloud is scattered off a potential barrier
[1, 2], or threaded by a potential barrier [3]. We call the new objects in a low-dimensional attractive Bose
gases –Catons.

An attractive Bose-gas cloud threaded by the barrier is split - the split object is the dynamical Schrödinger cat
state – Caton. Left panel - evolution of the reduced one-bodydensity matrix. Middle panel - evolution of the
expansion coefficients in Fock space spanned by the|N, 0〉, |N − 1, 1〉, . . . , |1, N − 1〉, |0, N〉 configurations; the
probabilities|Cn(t)|2 are plotted as a function of time. The initial wavepacket is aslightly depleted coherent state.
Its pattern of the expansion coefficients in Fock space is mainly formed by the|N, 0〉 configuration augmented by
few neighbouring excited configurations responsible for the depletion of the cloud. The respective natural orbitals
at t=0 are plotted on the right bottom panel. During the evolution the expansion coefficients’ pattern evolves from
mainly coherent initial state att = 0, to two well-localized groups after the split has occurred.Whithin each
group the major contribution is provided by either|N, 0〉 or |0, N〉 configurations. The natural orbitals after the
split, depicted at the right upper panel, describe two distinct objects of almost identical shapes but localized in dif-
ferent parts of space. We conclude that the split object obtained is a dynamical quantum superposition state –Caton.
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