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Topological superconductivity and Majorana fermions in chains of magnetic atoms on the surface
of a superconductor1

ALI YAZDANI, Princeton University

Chain of magnetic atoms on the surface of a BCS superconductor is a versatile platform for the realization of one-dimensional
superconductors with Majorana bound states that lends itself to high-resolution scanning tunneling microscopy studies [1,2].
In this talk, I will describe experimental efforts to realize this platform using self-assembled chains of Fe atoms on the surface
of Pb (110) and to directly visualize Majorana quasi-particle bound states at their edges [2]. Using spin-polarized STM
studies, we show that Fe chains are ferromagnetic while tunneling into Pb’s substrate demonstrates signatures of strong
spin-orbit interaction at its surface. Comparison of experimental measurements of structure and normal state electronic
structure with DFT calculations suggest that these are triple zigzag chains with an odd number of band-crossings at the
Fermi level. The onset of superconductivity in the Pb strongly modifies the low energy density of states of the Fe chains
and induces a zero energy state at their ends. I will describe how these observations are consistent with the formation of a
topological superconducting phase with Majorana edge states.
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