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Abstract 

 Physics and theoretical modeling of quantum dot tunneling devices such as 
single-electron transistors (SETs), nanostructure transistor, quantum-dot memory, and 
spin filters will be discussed. The theoretical modeling of transport calculations is based 
on non-equilibrium Green's function method. Physical phenomena such as electron 
tunneling, Coulomb blockade, charge swapping, and spin blockade in these devices will 
be explored. 
 


