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            Abstract
Topological insulators are a new class of insulators in which a bulk gap for electronic excitations is generated because of the strong spinâ€“orbit coupling1,2,3,4,5 inherent to these systems. These materials are distinguished from ordinary insulators by the presence of gapless metallic surface states, resembling chiral edge modes in quantum Hall systems, but with unconventional spin textures. A key predicted feature of such spin-textured boundary states is their insensitivity to spin-independent scattering, which is thought to protect them from backscattering and localization. Recently, experimental and theoretical efforts have provided strong evidence for the existence of both two- and three-dimensional classes of such topological insulator materials in semiconductor quantum well structures6,7,8 and several bismuth-based compounds9,10,11,12,13, but so far experiments have not probed the sensitivity of these chiral states to scattering. Here we use scanning tunnelling spectroscopy and angle-resolved photoemission spectroscopy to visualize the gapless surface states in the three-dimensional topological insulator Bi1-xSb x , and examine in detail the influence of scattering from disorder caused by random alloying in this compound. We show that, despite strong atomic scale disorder, backscattering between states of opposite momentum and opposite spin is absent. Our observations demonstrate that the chiral nature of these states protects the spin of the carriers. These chiral states are therefore potentially useful for spin-based electronics, in which long spin coherence is critical14, and also for quantum computing applications, where topological protection can enable fault-tolerant information processing15,16.
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Figure 2: 
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                         maps, QPI patterns and ARPES measurements on the Bi
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Figure 3: 
                        Construction of JDOS and SSP from ARPES data and their comparison with FT-STS.
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Figure 4: 
                        Comparison of the various parts of the QPI patterns along the 
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Figure 5: 
                        Dispersion of various peaks from FT-STS and ARPES.
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Topological insulators: no turning back
Topological insulators are materials in which a relativistic effect known as spinâ€“orbit coupling gives rise to a bulk insulating gap and surface states that resemble so-called chiral edge states in the quantum Hall effect. It has been theoretically suggested that the quantum mechanical spin degree of freedom of such surface edge states may be protected against scattering due to topology, which could be useful for spintronics and quantum computing. Now Roushan et al. provide the experimental confirmation of this important prediction. Using scanning tunnelling and angle-resolved photoemission microscopy they are able to demonstrate that, despite strong atomic scale disorder in their system, backscattering between surface states with opposite momentum and opposite spin is absent.
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