
Outline :

First Lecture : general introduction , application to

conventional SC junctions (non -int , steady -state )

Second Lecture : effect of  interactions (DCB),

quench dynamics , time -dependent FCS

Third Lecture : topological superconductors

featuring MBS, two terminal, multiterminal,

Interaction effects



Majorana òfermionsó in Condensed Matter

Alicea, Rep. Prog. Phys. 2012
Beenakker, Annu. Rev. Con. Mat. Phys. 2013
Aguado, NuovoCimento2017

General properties

particle=antiparticle

TwoMajoranasform a conventionalfermion

Physical realizations: zero-energy excitations in Topological Superconductors

Non-abelianstatistics



Artificial topological superconductivity in nanowires

D class TS in Rashba nanowires
Oreg, Refael & von Oppen, PRL 2010
Lutchyn, Sau& Das Sarma, PRL 2010

Inducing TS in 3DTI nanowires

Cook and Franz, PRB 2011



Search for Majorana bound states

in semiconducting nanowires

Experimental evidence:
InSbnanowires

Mourik et al, Science 2012...................Zhang et al, Nature 2018

Albretch et al, Nature 2016

InAsnanowires, epitaxialAl



Multiterminal nanowire devices

Weizmann Delft

IBM Zurich
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Keldyshcontour

Hamiltonian approach

AppropriatebGFfor
TS?



TS case: Boundary GF for the Kitaev model

L/R chains in real space infinte chain (k space, Nambu)

Dyson equation for chain breaking
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Boundary GF for the Kitaev model

Boundary GFs in            limitD>>t

0Ў Ў 

Zazunov, Egger& ALY, PRB (2016)



N-TS case: conductance and noise
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Zazunov, Egger& ALY, PRB (2016)



Naggingissue: 2e2/h or not?

Nichele et al. PRL 2017

Al/InGaAs/ InAs
Similar results in Zhang et al, Nature (2018)
for InSb nanowires



Nichele et al. PRL 2017


