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Motivation and Goal

Collision processes are at the very core of many fields of physics,such as plasma
physics, astrophysics, environmental science and radiation damage. On this work
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we discuss the generation and dynamics of entanglement during an inelastic
collision (inter coulombic electron capture, ICEC) between an electron and a
molecule, which may be dissociated after the collision. We computed the fully
coupled electron-nuclear dynamics to describe the process.

Previous works addressed charge transfer and ionization processes using quantum
information measures as witnesses of the dynamics. Here we compute quantum
correlations developed during the inelastic process, quantified using several
quantities such as quantum and shannon mutual information, shannon differential
entropy and von Neumann entropy. We focus also on the correlations before,
during and after the collision is over, and analyze the amount of the newly

generated correlations that survive after the collision.
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Strong confinement potential and equivalent one-dimensional model
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Negative values of the CEs are a sufficient (not necessary)
condition for the presence of entanglement [45]. The negative
value obtained in Eq. (33) indicate the presence of entangle-
ment between electrons (both taken as one part) and the nuclei
coordinate, while Eq. (34) indicate the presence of entangle-
ment between one electron and the nuclei-electron compound.
The sign of Eq. (31) is not defined a priori; however, we
will show that for the system and processes considered here,
S'N(t) > S\N(¢) for all ¢ (see Figs. 4-6), and thus the entan-
glement between electrons is confirmed [S W) < 0].

Mutual informations
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The correlations and entanglement dynamics were studied and matched to the
ditferent stages of an electron-molecule collision process named ICEC. The processes
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