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Random walk on an integer line:
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Classical random walk

Classical random walks have many applications in various fields of
science.

Physics (Brownian motion) , economics (Price forecast in stock
market), computer science (as basic framework for search
algorithms).
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Applications

1: Quantum information

* Quantum walks can be employed to develop
efficient algorithms

2: Physics (quantum simulation)
* A versatile platform to simulate different

physical phenomena, e.qg. topological
phenomena, Anderson localization, etc.
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Applications

Quantum Simulation:

Using a controllable quantum system to study another less
controllable or accessible quantum system is known as quantum
simulation.

* Neutral Atoms trapped in optical lattices
* |lons

e Superconducting circuits

e Cavities

* Quantum dots

|.M. Georgescu, S. Ashhab, F. Nori,
Rev. of Mod. Phys. 86, 2014.
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Applications

Floguet engineering: Design different walk protocols, simulate
different physics
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1D quantum walk
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quasienergy spectrum
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Topological Phenomena

quasienergy spectrum
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Topological invariant
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Topological invariant
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magnetic quantum walk
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Quantum Hall Physics

Quantum transport in a magnetic field
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Quantum Hall Physics

Quantum transport in a magnetic field
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Magnetic quantum walks

quasienergy

Topologically trivial Insulating, non-trivial topology
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Quantum Hall Physics

Topologically Protected Edge States
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Quantum Hall Physics

Topologically Protected Edge States
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Electric quantum walks

Split-step protocol:
Wes (1) = F (o) Sx C2(62) S C1(61).
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Electric quantum walks

Evolution of the walk:
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Electric quantum walks

Evolution of the walk:
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Evolution of the walk:
W () = W5 (n) | W)

Probabillity distribution:
Px,m)= > (¥n($)|¥n(4))
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Return probability:
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Electric quantum walks

Revivals:
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Electric quantum walks
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Electric quantum walks

Ballistic spread:
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Electric quantum walks
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Electric quantum walks
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Revivals, Rational Electric Field
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Revivals, Rational Electric Field
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