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Thin Film Topological Matter

Since their discovery almost two decades ago, a new class of materials known as 
topological insulators has generated huge excitement in the condensed matter 
physics community.  One of the characteristics of topological insulators is that while 
the interior of the material is insulating, their surfaces or edges are conducting.  
These conducting boundary states have properties that are of great interest for 
future applications; for example, they may host new electronic states that may 
enable fault-tolerant quantum computers.  So far, many of these ideas have been 
challenging to realize.  For example, as a first step, they require high quality topo-
logical insulator thin films that do not exhibit spurious conduction from the materi-
als’ interior.  Here, we discuss the synthesis of high quality thin films of cadmium 
arsenide (Cd3As2), which we grow by molecular beam epitaxy.  Cd3As2 is known to 
belong to another class of topological materials, known as three-dimensional Dirac 
semimetals, but, as we will discuss in this presentation, in thin films it can be tuned 
between a variety of topological phases.  We will discuss the evolution of the elec-
tronic states of Cd3As2 films as their thickness is scaled.  We show that magne-
totransport studies can distinguish between the different topological phases, 
because in these high-quality films, transport is not obscured by parasitic bulk 
conduction.  Finally, we will discuss routes to new devices with these materials.
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