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arXiv.org > quant-ph > arXiv:1307.3186 search...

Quantum Physics

[Submitted on 11 Jul 2013 (v1), last revised 28 Nov 2014 (this version, v3)]

Localization and Recurrence of Quantum Walk in Periodic
Potential on a Line

C.-l. Chou, C.-L. Ho

We present numerical study of a model of quantum walk in periodic potential on the line. We take the simple
view that different potentials affect differently the way the coin state of the walker is changed. For simplicity
and definiteness, we assume the walker's coin state is unaffected at sites without potential, and is rotated in
an unbiased way according to Hadamard matrix at sites with potential. This is the simplest and most natural
model of a quantum walk in a periodic potential with two coins. Six generic cases of such quantum walks
were studied numerically. It is found that of the six cases, four cases display significant localization effect,
where the walker is confined in the neighborhood of the origin for sufficiently long times. Associated with
such localization effect is the recurrence of the probability of the walker returning to the neighborhood of the

origin.
Comments: 12 pages, 14 figures. References updated, sign typos in Egs. (2.2) and (2.5) corrected
Subjects: Quantum Physics (quant-ph); Other Condensed Matter (cond-mat.other); Mathematical Physics (math-ph)
Journal reference: Chin. Phys. B 23 (2014) 110302
- FAEF
DOI: 10.1088/1674-1056/23/11/110302 58| W % .

Cite as: arXiv:1307.3186 [quant-ph]
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