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Abstract: Quantum walks describe the motion of a quantum particle in discrete 

steps in time and space. During the last years, substantial theoretical progress has 
been done concerning the topological properties of quantum walks. It has been 
shown that quantum walks enable topologically protected edge states with two 
associated topological invariants [1]. Topological invariants are physical quantities 
characterizing the walk, which do not change under continuous deformation of the 
walk's parameters (coin angles in this case). Furthermore, the number of 
topologically protected edge states is equal to the difference of the two topological 
invariants (bulk-boundary correspondence principle). Recent theoretical work 
suggests that such topological invariants can be measured with a lossy quantum 
walk [2]. More precisely, if we remove one spin species at each time step, the 
average position where the atom is removed is an integer equal to the sum of the 
two topological invariants. I will present the one dimensional split-step protocol and 
its topological properties. Moreover, I will present the experimental proposal to 
achieve the realization of the lossy quantum walk using optimal coin and transport 
operations, and the measurement of its associated topological invariants. 
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When:  Friday, June 23rd 2017, 10:00 am 

 

Where:   Room 46-387/388 

 
 

 All undergraduate and graduate students as well as postdocs are welcome and 
encouraged to join our discussion! 
 

 
 
 

 

For questions, comments or suggestions:  cjoerg@physik.uni-kl.de 

********** COFFEE, TEA AND COOKIES WILL BE SERVED ********** 
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