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Spatiotemporal evolution of inhomogeneous
electronic wave packets

Abstract:

Inhomogeneous electronic wave packets describe a nanometric localization of electrons (obtainable, e.g., by near field
spectroscopy) and may be important in several fields, e.g., in quantum information protocols. Their evolution undergoes
an interplay between coherent and dissipative dynamics: Here we consider different nanomaterials and, by means of
alternative off-diagonal Markov approaches, we show different scattering-induced phenomena associated with an initial
confinement. After discussing the so-called scattering nonlocality and scattering-induced diffusion in one-dimensional
materials, showing huge differences between conventional quantum wires and metallic nanotubes, we move to two-
dimensional materials embedding a null-dimensional (0D) confinement potential in order to study the phonon-induced
carrier capture into the latter. Adopting a MoSe2 monolayer as hosting material, we show a spatial control, by which the
captured charge in the 0D potential is affected not only in terms of populations, but also of quantum interstate coherences

and nontrivial spatiotemporal dynamics [1] (see Fig. 1).
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Fig. 1: Spatiotemporal dynamics of the charge which
is captured by emission of optical phonons from a
travelling wave packet into a differently oriented 0D
potential (sketched as dashed line).
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