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Hamiltonian Approach e.g. Cuevas, Martin-Rodero & ALY, PRB (1996)

0000 ° ° 0000 normal case: 0'};{7”_"55:;0”
Q000 O pomeme- o0000 . coefficien
Left @ _ @ Right
,eg,‘d 0000 g0 T 0g0% 0000 7 :
000090 ' "020000 B 5 (T
T = = | —
0000 0000 (1+ﬁ)2 W
H e =H +Hz + ZTO (CEGCRGem(t)/z n C;GCLGe—w(t)/z) T
" —~— — 0= eVt bandwidth
=@ +—
H; Yk
BCS superconductors:

L.LRA+ + o+
Hir = ng CioCio T ZAL,RCkTC_m +h.c.
ko K

A C. A g2 0 2
Keldysh + Nambu formalism — P :( ’Tj TLR(t)_TO( 0 _ei¢(t)/2j—TRL(t)

Keldysh contour

—+

_ )+




el/GA

Basic ingredient: Boundary Green functions

Cuevas, Martin-Rodero & ALY, PRB (1996)
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TS case: Boundary GF for the Kitaev model

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

infinite chain GF in real space

Dyson equation for chain breaking




Boundary GF for the Kitaev model

Zazunov, Egger & ALY, PRB (2016)

Boundary GFs in t>>A limit




N-TS case: conductance and noise
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Nagging issue: 2e%/h or not?

Al/InGaAs/InAs

Nichele et al. (CPH), preprint 2017 Courtesy by K. Flensberg
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Equilibrium TS-TS case: frequency dependent noise

Zazunov, Egger & ALY, PRB (2016)
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Andreev bound states (ABS): 4 periodicity
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zero-temperature Josephson current

/ Martin-Rodero, ALY & Garcia-Vidal, PRB (1996)
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Non-equilibrium TS-TS case: MAR regime

Zazunov, Egger & ALY, PRB (2016)

A/3A/2 A

Badiane et al., PRL (2011)
Subgap features at IA/ N| instead of 2AZn| San José et al., NJP (2013)
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S-TS case: differential conductance

Zazunov, Egger & ALY, PRB (2016)

Peng et al., PRL (2015)



Multiterminal S-TS junctions

Previous work: topological Heck et aI.I, PRB (201C4) e
i : > Ri tal., Nat ,
states from multiterminal iwar et al., Nature Comm. (2016)

Two-terminal S-TS: Zazunov & Egger, PRB (2012)

;“ Josephson blockade Zazunov, Egger & ALY, PRB (2016)

Three-terminal S-TS: lifting of Josephson blockade?
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Multiterminal S-TS junctions: role of MBS spin structure

MBS spin-structure in single wire:

Sticlet, Bena & Simon, PRL (2012)
Prada, Aguado & San-José, arXiv 1702.02525

MBS spin-structure in multiterminal junction:
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Multiterminal S-TS junctions: modeling
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Multiterminal S-TS junctions: CPR results
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Boundary GF for the spinful wire model

infinte wire (k space, Nambu)

Infinite wire: Real space GF as contour integral
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Dyson equation for chain breaking




Boundary GF: LDOS and spin canting angle

1 =5meV

V., =+/p> + N =5meV
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Multiterminal S-TS junctions: CPR across topo transition

L =5meV “parallel” case
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Zero-energy pinning from interactions

Dominguez, Cayao, San-José, Aguado, ALY & Prada, NP QM (2017)
Apparent absence of MBS hibridization in finite wires

Theory (non-interacting)

Exp: InSh/NbTiN

L =1um;a =20 meVnm;
A=0.5meV;m =0.015m,

Zhang et al. arXiv 1603.04069



Zero-energy pinning from interactions

Dominguez, Cayao, San-José, Aguado, ALY & Prada, NP QM (2017)

electrostatic
potential
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Zero-energy pinning from interactions

Self-consistent potential
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Conclusions

Transport in hybrid TS junctions:  zaznov egger and ALy, PRE 2016

General GF formalism

Unified description of MBS+continuum

Analytical results (N-TS, TS-TS,S-TS,etc)

Josephson in multiterminal TS junctions: (in preparation)

Kitaev limit: role of MBS spin angle

Boundary GF spinful model: CPR
across topological transition

Interactions: Mechanism of Zero-energy pinning

Dominguez, Cayao, San-Jose, Aguado, ALY
& Prada, NPJ QM 2017
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