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The dynamics of a few ultracold bosons tunneling from a one-dimensional potential well into an open space is studied. In such a system several
decay channels can be distinguished, each corresponding to a different number of bosons escaping simultaneously. We show that as the
interparticle interaction strength is changed, the system undergoes transitions between distinct regimes characterized by the dominance of
different decay channels. These transitions are reflected in the behavior of the decay rate of the system, which is measurable experimentally. By
means of a simple theoretical description, we show that the transitions occur at the points where a new decay channel becomes energetically
viable. The results provide insight into the behavior of decaying few-body systems and may have potential interest for experiments.
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Two-boson dynamics
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Probability density: Probability of finding the two bosons at
positions x;, X, at time t

trap at time t

Probability of finding exactly n bosons in the

Long-time dynamics

Relative participation of different processes: \We separate the
outward probability flux from the well into one-, two- and three-boson
decay. Several regimes can be distinguished, with different processes
dominating. Transitions between the regimes are sharp and clear
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Simplified explanation through energy conditions: A transition
between regimes occurs when different decay channels become
energetically viable
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Connection to decay rate: The transitions between the different
regimes are accompanied by sharp peaks in the decay rate
susceptibility x(g) = (dy/dg)/y, which is detectable experimentally
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