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(One of the) latest Majorana nanowire designs: ferromagnetic hybrid
nanowires

Abstract:

Hybrid superconductor-semiconductor nanowires are being intensively studied in an
effort to detect and manipulate Majorana bound states. Traditionally, a superconductor
is deposited or grown epitaxially over some of the facets of the semiconducting wire
and an external magnetic field is applied to drive the system into the topological
regime. Even though zero bias anomalies are routinely detected in tunneling
spectroscopy experiments that could, in principle, be compatible with the existence of
Majoranas at the edges of the wire, their existence has not yet been irrefutably
demonstrated. One of the main drawbacks of this platform is the need to subject the
wire to strong magnetic fields that degrade the superconducting state of the
parent superconductor and thus may close the induced gap before the topological
transition. In the last couple of years, new nanowire configurations are being explored
that could present some advantages in this regard with respect to previous designs.
In this talk | will discuss hybrid nanowire devices that combine epitaxial
superconductor and ferromagnetic insulator layers. These have been recently
analyzed experimentally as an alternative platform for topological superconductivity at
zero applied magnetic field. By means of comprehensive microscopic simulations, we
demonstrate that a topological phase is indeed possible in realistic device geometries
when the superconductor and magnetic insulator epitaxial layers overlap on some
wire's facet.



