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energy spectrum. Such a behavior is dictated by the selection
rules and energy conservation law: Direct optical transitions
in QWs of critical thickness are allowed only between the
branches 1	 3 and 2	 4 and these transitions can occur at
� � � 2|� |. In QWs of noncritical thickness [Fig.5(b)], the
branches 2 and 3 anticross at a Þnite wave vector, and direct
optical transitions between them become allowed. It leads to
the emergence of an additional sharp band in the absorption
spectrum at� � = 2|� |. The spectral shape of this absorption
band is determined by the van Hove singularities in the density
of states.

To summarize, we have described the splitting of Dirac
states in HgTe/CdTe quantum wells of critical and close-
to-critical thicknesses. In structures of critical thickness, the
splitting between the Dirac cones reaches a value of 15 meV
and is dominated by symmetry-enforced light-holeÐheavy-
hole mixing at the quantum well interfaces. These structures

behave as a two-dimensional semimetal with a nonvanishing
density of states in the whole energy range. In quantum wells
of close-to-critical thicknesses, a gap opens at a Þnite in-plane
wave vector, which leads to the emergence of extremum
circles in the electron dispersion and corresponding van Hove
singularities in the density of states. We have also discussed
the consequences of level mixing on the optical and transport
properties that await testing.
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