Tailoring the electronic texture of a topological insulator via its
surface orientation
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Topological insulators are characterised by an insulating bulk band structure, but
topological considerations require their surfaces to support gap-less, metallic states.
Meanwhile, many examples of such materials have been predicted and found
experimentally, but experimental effort has concentrated on the closed-packed (111)
surface of these materials. Thus, the theoretical picture of an insulating bulk embedded in
a metallic surface from all sides of a crystal still needs to be confirmed.

Here we present angle-resolved photoemission spectroscopy results from the (110)
surface of the topological insulator Bi; «Sby (x = 0.15). As expected, this surface also
supports metallic states but the change in surface orientation drastically modifies the band
topology, leading to three Dirac cones instead of one. This illustrates the possibility to
tailor the basic topological properties of the surface via its crystallographic direction.
Here it introduces a valley degree of freedom not previously achieved for topological
insulator systems.



