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1. [4] Write down the formula describing the transmission of an electron through a

double-barrier structure and use it to describe the resonance tunneling phenomenon.

2. (a) [4] Decribe the origin of the Coulomb blockade of resonance tunneling and it

manisfestation in the transport characteristics of a circuit which contains a quantum dot

contacted by two conducting leads. (b) [2] A metallic nanocluster with radius 20 nm

is used as a quantum dot in a single-electron transitor. Estimate at what temperatures

one would be able to observe the Coulomb blockage of tunneling through this metallic

nanocluster.


