Majorana Fermion Induced Non-local Current Corvelations
in Spin-orbit Coupled Superconducting Wires
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Outline of the talk

¢ Introduction and Motivation
¢ Model and Formalism
¢ Results: Current and Shot Noise
¢ Disorder effect

¢ Conclusion
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Introduction and Motivation
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Model and Formalism
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Non-local properties

(b) Local Andreev reflection
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(c) Crossed Andreev reflection
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Hamiltonian =,

Hpp = D —t(lhiqatra+hc) = mh YR
+ ZR,d,a,B —’L'URQ/)IJE{_{_d?O/:’ : (5 X d)aﬁz,bR,g + h.c.
+ ZR,Q,B w;{,a[(vwaw)aﬁ + Vimp(R)é‘aﬁ]@bR,B
+ ZR’Q Ayl Wk +he.

Chosen Parameters N

A = 250peV Nzya ~ 1pm

t =~ 6.25meV Nya =~ 100nm

a~~ 0.25¢V - A trc = 0.3t

a ~ 10nm tro = 0.3t

Ve = 2A Topological regime MF
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Recursive Green's Function
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Formula
L=<[" > Tr[l—sgn(a)Sef (E)1S5 (B)dE,
7,

Pi= Y seu(e)T[sY (B)'S(E)se () 52 (B))

o kB !
2 re
Ci; = 2 [V Py (BE)dE,
M. P: Anantram and S. Datta, PRB: 53,16390)(1996)
Cij = [T 81,(0)01; () dt 5T = I,(t) — I,
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Naive Expectation
(a) Topological Regime: F= S / I
Presence of Majoranas \

Fano factor F ~ € CAR dominates

(b) Non-Topological Regime:

No Majoranas \

Fano factor F ~ )e AR dominates
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Numerical Results
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Dlsorder Effect

Top. Fleglnn

PRL 109, 267002 (2012)
PRB; 87, 024515 (2013)

10



Conclusions

+ Shot noise can be another probe to determine MF??77?

"Particularly; the shot noise: can be used to distinguish:
the fermionic end states; from true: MF end | states: even i the presence: of disorder".
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