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Motivation of this work:

● Identify a simple system in which quantum 
behavior is robust and can be probed;

● A new kind of topological transition;
● Straightforward to realize in experimental 

systems of current interest



  



  



  



  



  

Non-hermitian quantum walk



  



  



  



  



  



  



  



  

Generalization to N>2 

Decay from every 
3rd site



  

Generalization to N>2

Decay from every 
4th site



  



  



  



  

Nuclear polarization and electron transport 
in spin-blockaded quantum dots

● Two-electron singlet and triplet levels positioned so that 
electron can move only  by flipping spin

● Spin flips by sweeping through S-T level crossing

● Combined effect of hyperfine and spin-orbital interaction



  

Coherent competition between SO and HF: 
Landau-Zener transition for static nuclear field

the velocity at level 
crossing

nuclear polarization 
XY component 
described by angle 

Dependence on transverse nuclear polarization

Nuclear pumping: dynamics, backaction?

B || Z axis



  

Mapping to nonhermitian walk
● Nuclear polarization buildup?
● The nuclear and electron spin-flip rates 

are not  the same due to SO;
● Landau-Zener transitions for Bloch 

states on a 1D bipartite lattice

Nonmonotonic dependence 
on the sweep velocity 

Nuclear spin-flip rate for a 
state with constant mz  
(“averaged over angle  ”

Resembles 
results by 
Foletti et al 
2008

Topological 
transition at 
0.5



  

New phenomena in nuclear spin pumping in 
the presence of SO interaction

● Electron spin flips depend on the 
transverse nuclear polarization; 
influence on pumping seen by 
Foletti et al 2008

● Nonmonotonic dependence on 
the sweep velocity

● Oscillations and reverse 
pumping under periodic 
sweeping back and forth

● Agrees with experiment (Foletti 
et al arXiv:0801:3613)
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