Single-atom spectroscopy of low-dimensional materials with interrupted periodicities
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In the Nanotube Research Center at AIST, we have been developing the top-level facilities of electron microscopy which enable the atomic resolution analysis of low-dimensional materials. Point defects and edge structures of graphene have been intensively studied with atomic precision in the last decade [1-4]. Because the studies of atomic defects and boundaries are of general interest in the fundamental researches and becoming more and more crucial for technological applications of any nanoscale materials, the atomic scale studies can be also expanded to the other low-dimensional materials. 
Here I demonstrate some examples for atomic-scale imaging and spectroscopy of various low-dimensional materials with interrupted periodicities. Vacancies and edges with radical bonds are also successfully assigned in h-BN [5, 6, 7].  Doping and boundary behaviors of single-layered dichalcogenides (MX2) are intensively studied because they indeed govern the phase transition behaviors between 2H and 1T phases [8, 9]. An in situ observation of transport properties of individual nanowires is also successfully demonstrated [10].
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