Signatures of Majorana Zero Modes in Spin-Resolved Current Correlations
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We consider a normal lead coupled to a Majorana bound state. We show that the spin-resolved
current correlations exhibit unique features which distinguish Majorana bound states from other low-
energy resonances. In particular, the spin-up and spin-down currents from a Majorana bound state
are anti-correlated at low bias voltages, and become uncorrelated at higher voltages. This behavior
is independent of the exact form of coupling to the lead, and of the direction of the spin polarization.
In contrast, an ordinary low-energy Andreev bound state gives rise to a positive correlation between
the spin-up and spin-down currents, and this spin-resolved current-current correlation approaches a
non-zero constant at high bias voltages. We discuss experimental setups in which this effect can be
measured.
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Majorana fermions

v =71
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Simple model - MBS
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Simple model - ABS
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Microscopic model
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* Discretize to obtain tight-binding
Hamiltonian of 1D lattice
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Differential conductance & LDOS
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Current correlations
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Current correlations
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Experimental realization

e T-junction of NWs
* Gate-defined QDs act as spin-filters
* Tune spin filters to opposite resonance to measure PTi



Conclusion

* Spin resolved current correlation
with unique signatures of MBS

* Explicitly distinguish signatures of ABS and MBS

* Other effects are expected to yield qualitatively similar results



App: Scattering matrix
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App: Current and current correlation
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Model parameters
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