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Entanglement Generation between Spin and Location of Two Particles via
Scattering Processes

Morteza Rafiee!, Morteza Soltani?
Faculty of Physics, Shahrood University of Technology, 3619995161 Sharood, Iran
2Department of Physics, Faculty of Sciences, University of Isfahan, 81746-73441 Isfahan, Iran

Abstract- In this paper we try to study the scattering of the one spin half particle from localized spin particle. Interaction
Hamiltonian governed this system contains a Heisenberg spin interaction with localized magnetic field on the second particle.
We have two different wave vectors in both transmitted and reflected waves via this localized magnetic field. So, according
to our results we have an amount of entanglement between the spin of localized spin with the momentum of the incident
particle for some small amounts of magnetic field. In the following, we consider the incident particle as a Gaussian wave
packet and show that we can related this entanglement to the location of the particle and it could be used as an indicator of
the location of the particle in the low wave width regime.

Keywords: Scattering, Entanglement, Gaussian wave packet.
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