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Abstract:

Band-gap engineering of type-1l InAs/GalnSb superlattices (SL) is an established approach for
developing high-performance infrared photodetectors and lasers. In this talk, | will discuss how the
technologies of nanostructurally engineered SLs can be applied for creating the topological states of
novel materials such as Dirac semimetals (DSM) and topological insulators (TI). In particular, the
experimental realization of a temperature-stable Dirac semimetal in zero-gap SLs will be presented [1].
The experimental InAs/GalnSb SLs are modeled using an eight-band k-p method in the envelope
function approximation and synthesized by molecular beam epitaxy, which provides monolayer
accuracy for growing single-crystals on large area substrates [2]. DSM and TI materials attracted
significant interest in recent years as they are considered viable alternatives for potential applications
in energy efficient electronic and photonic devices. The DSM and TI based on InAs/GalnSb SLs could
provide a new development platform for these devices, taking advantage of the mature technologies of
conventional semiconductors.
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