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Study on satial structures induced by quantum walks
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We considered quantum walks which are quantum analogue of random walks.
Quantum walks exhibit some interesting behaviors; for examples, periodicity, localization, linear
spreading and so on. In this study, we fixed such a typical behavior and tried to determine a class
of graph in which the quantum walk exhibits this behavior. This is a kind of inverse problem. Then
we showed that if the infinite graph has a cycle, then there is an initial state to give the
localization. This means that the time evolution operator of quantum walk has an eigenfunctions
whose support is the cycle. Moreover to extract such a sensitivity to the cycle of the quantum walk,
we constructed quantum walks on simplicial complex. We obtained some behaviors of quantum walks

which reflect some spatial structures.
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