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Creation of topological phases and simulation of electronic states using atom
manipulation technique
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We performed atom manipulation experiments using a low-temperature scanning
tunneling microscope to fabricate artificial topological phases. The molecular graphene was formed
on the CO/Cu(111) system, and tunneling spectra were measured at the positions corresponding to the
armchair edge and the zigzag edge, which however did not show the rational difference reflecting the

edge states. Then, we tried to fabricate the one-dimensional structure of Fe atoms on Pb(110)
surface to create Majorana bound states. On the surface atomically resolved by the LT-STM where the
measured tunneling spectra exhibited the superconducting energy gap, we succeeded in manipulation of
isolated Fe atoms. However, it was found that the Fe-Pb coupling is very strong and dimers are
easily formed by the manipulation, which makes the experiment difficult. We continue the experiments
to search for ideal systems for the purpose.
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