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The topological insulator is a new time-reversal-invariant topologically 
ordered phase of matter, which exhibits exotic quantum-Hall-like behavior 
even in the absence of a magnetic field. These materials are characterized 
by a spin-orbit coupling induced bulk energy gap and an odd number of 
spin-polarized Dirac cones localized on their surfaces. In this talk, I will 
introduce the experimental method to measure this type of time-reversal-
invariant topological order using a combination of spin- and angle-resolved 
photoemission spectroscopy. I will present results that led to the first 
experimental identification of topological insulators in BiSb random alloys. 
I will then present more recent results on a second generation of topological 
insulators based on stoichiometric binary compounds, and discuss methods 
of engineering their Dirac surface states for device application.


