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ABSTRACT: Scanning probe mapping of the local conductance on Bi2Te3 surfaces reveals a 10-100X 

enhancement in currents at step-edges compared with that on terraces. Analysis of these results and those for control 

samples indicate that the enhancement is not an artifact but rather the result of local differences in electronic 

properties, and support the intriguing possibility that spin-orbit coupling and topological effects play significant 

roles in the observations.   We have also observed anomalous Hall effect in graphene integrated with an array of 

Fe3O4 nanoparticles, thereby demonstrating proximity induced ferromagnetism in a 2D layer coupled to a 

nanoparticle array self-assembled on its surface.   These results hold promise for the development of topological 

spintronic devices for applications including single-molecule Raman spectroscopy and computing with arrays of 

spin torque oscillators.    
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