
Accepted Manuscript

Unidirectional quantum walk of two correlated particles: Manipulating bound-pair and
unbound wave-packet components

A.R.C. Buarque, W.S. Dias

PII: S0375-9601(17)30741-7
DOI: http://dx.doi.org/10.1016/j.physleta.2017.08.016
Reference: PLA 24664

To appear in: Physics Letters A

Received date: 11 May 2017
Revised date: 3 August 2017
Accepted date: 3 August 2017

Please cite this article in press as: A.R.C. Buarque, W.S. Dias, Unidirectional quantum walk of two correlated particles: Manipulating
bound-pair and unbound wave-packet components, Phys. Lett. A (2017), http://dx.doi.org/10.1016/j.physleta.2017.08.016

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.physleta.2017.08.016


Highlights

• Bound-pair state component behaves differently from unbound states when subjected to an external pulsed electric field;
• Strongly entangled particles exhibit a quite distinct dynamics when compared to a single particle system;
• Particle-particle interaction induces the splitting of the initial wavepacket into two branches that propagate with specific directions

and drift velocities;
• With a proper external field tunning, the wave-packet components can perform an unidirectional transport on the same or opposite

directions.
• The amplitude of each mode is related to the degree of entanglement betweem particles, which presents a non-monotonic dependence

on the interaction strength.
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