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no closing of the topological gap!!!
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(a) non-magnetic disorder in the NW;

(b) magnetic disorder in the NW;

(c) temperature;

(d) dissipative quasiparticle broadening arising;

(e) inhomogeneities at the SC-NW interface

Possible reasons:
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Theoretical model 

kinetic energy
spin orbit interaction Zeeman energy

fluctuating proximity-induced superconductivity 



  

Theoretical model 

kinetic energy
spin orbit interaction Zeeman energy

fluctuating proximity-induced superconductivity 

Disorder

static non-magnetic disorder

static magnetic disorder



  

Theoretical model 

kinetic energy
spin orbit interaction Zeeman energy

fluctuating proximity-induced superconductivity 

Disorder

static non-magnetic disorder

static magnetic disorder

spatial (and associated potential) fluctuations in the barrier
separating the NW and the SC



  

spatial (and associated potential) fluctuations in the barrier
separating the NW and the SC

uniform parent pairing
 in the bulk SC

 transparency of
 the NW-SC interface

the tunneling matrix element 
connecting the SC and NW

LDOS in the NW at the Fermi 
energy in the normal phase



  

Numerical model - nanowire 

Gaussian-distributed random variables



  

Tunneling experiment 

lead tunneling

local density of states



  

eigenstates

Local density of states 



  

Results – static non-magnetic impurities



  

Results – static magnetic impurities



  

Results – static magnetic impurities

Such a large amount of magnetic 
disorder is unlikely to be present in 
the NW used in the experiments.



  

Results – thermal effects



  

Results – quasiparticle broadening



  

Results – interface inhomogeneity + quasiparticle broadening



  

Minimal analytical model



  

Details of calculations

Dyson's equation



  

Dyson's equation



  

Non-crossing approximation

such terms are ignored



  



  

Density of states:



  

Conclusions

“Quantitative considerations point to the interface fluctuations at the 
NW-SC contact leading to inhomogeneous pairing amplitude along the 
wire as the primary physical mechanism causing the ubiquitous soft 
gap behavior.”



  

Tunneling conductance 
              due to discrete spectrum of Andreev states
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Single channel conductance
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