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Abstract

It has been shown theoretically that Majorana fermions induce resonant
Andreev reflections and cause zero bias conductance peaks (ZBCP) in electron
spectroscope measurements. The Majorana induced ZBCP has been possibly
observed in semi-conductor/superconductor heterostructures but the origin of
the ZBCP is still under debate.

In this talk, we show that Majorana fermions induce a special type of Andreev
reflection processes whereby electrons with certain spin polarization are
reflected as holes with the same spin. On the other hand, electrons with
opposite spin cannot undergo Andreev reflections and are reflected as electrons
[1]. We call these processes Majorana fermion induced selective equal spin
Andreev reflections (SESARs). We show that SESARs can be used to detect
Majorana fermions. In a related work, we show that Majorana fermions in a
special type of BDI class topological superconductors can be used to generate
correlated spin-polarized currents [2].
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