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Motivation and Goal 

PECs calculation

CAPs

Symmetrized electronic spatial wave 
function

Probability density

Shannon differential entropy

Density operator

von Neumann entropy

von Neumann conditional entropy

The QMI measures correlations (quantum and classical) 
between subsystems. It is non-negative (due to sub-
additivity of VNE). QMI exceeds the bound of classical 
MI, because quantum systems can be supercorrelated.
The SMIs represent the degree of correlations between 
two continuos particle densities. It quantifies the 
interdependence between two particles, providing insight 
into how much information one conveys about the other. 
It can be interpreted as a measure of deviations from a 
Hartree reference state. 

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 

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. 

The correlations and entanglement dynamics were studied and matched to the 
different stages of an electron-molecule collision process named ICEC. The processes 
includes capture and emission of an electron and may dissociate the molecule. The 
time of collision is defined from maximal values of entanglement measures. Amount 
of entanglement retained after the collision is over is mea-
sured. Entanglement and correlations between electrons (incoming and bound) are 
sustained only if inelastic collisions are present. However, the corr. between electron 
and nuclei build up in all cases even for elastic scatt. (vibrational). 
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