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1. [3] What are semiconductor heterostructures? Describe three methods of micro/nanotechnology
used for the fabrication of ballistic wires starting from semiconductor heterostructures.

2. [6] Using lecture notes, repeat the derivation of the conductance of a ballistic adiabatic
constriction between two two-dimensional electron gases. Estimate the conductance of
a ballistic wire with the width of 100nm connecting two two-dimesional reservoirs with
the sheet electron density ne = 10

11cm−2. Does the conductance of such a wire depend
on its length?

3. [6] Folowing notes, derive the spectrum of Landau levels for two-dimensional electrons
in a semiconductor heterostructure. Explain meaning of the following terms: ’magnetic
length’ and ’filling factor’.

4. [2] What are skipping orbits of electons in a magnetic field? What are edge states
of electrons in a magentic field?

5. [3] Describe the phenomenon of the Quantum Hall Effect. How does one use the
Quantum Hall Effect in metrology?
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