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Abstract The property of two-dimensional quantum walks (QWs) with phase disorder is investigated and the
research results indicate that this property depends on coin operations, coin initial state, and different types of phase
disorder. Because of the symmetry-breaking of standard QWs, the localization effect can be observed. With the
usage of initial-state-dependence of localization, the filter and trap of particles with QWs can be realized.
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Fig. 1 Distribution of 2D QWs with initial state of |¢(0))_
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Fig. 2 (a) Variation of position variance of 2D QWSs with initial state of |¢(0))_ with step

¢t under different phase disorders ¢; (b) variation of P(0,0) with ¢ (natural logarithm coordinate)
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under different phase disorders ¢; (b) variation of P(0,0) with ¢ (natural logarithm coordinate)
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