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All  previous calculations are  phenomenological 



The main problem:    we need to coherently match 

wave functions between normal metal and superconducting 

pnictides 

This problem have been discussed from 60-s last century and is still 

unsolved in general case even for normal non superconducting  

metals  
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The main problem of previous attempts 

 is using the effective mass approximation.  

Herbert Kroemer 
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Boundary conditions 

Probability flow 



Tight-binding model for the contact between s-type 

normal metal and pnictides: interface is parallel to 

the main crystallographic axis of pnictide 

1. SIN junctions 



Boundary conditions for zero misorientation angle 

- hopping amplitudes -hopping amplitudes 

across the interface 



Angle averaged conductance for different size of normal metal 

Fermi surface 

Fermi 

surface 

A. V. Burmistrova, I. A.D., A. A. Golubov, K. Yada, Y. Tanaka, JPSJ, 82, 034716 (2013).  



SIN, Non-zero misorientation angle 



Nonzero misorientation angle. Boundary conditions. 



The conductivities of the Sp-I-N junction for the 

                    models for nonzero misorientation angle               

A.V. Burmistrova, I.A. Devyatov, JETPh Letters, 96, 391 (2012). 
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Conclusion for SIN part. 

 

In order to distinguish s++ and s+-  models 

 in pnictide one should use SIN contacts 

with zero misorientation angle and large 

 Fermi surface of normal metal. 



2. Josephson Junction 

D. A. Wollman, et al., Phys. Rev. B 27, 3519 (1983) d-I-d 

Order parameter change sign in real space 



Pnictide –order parameter change sign in k-space! 



Josephson current in S/I/S_p structure in x-y plane. 

 



S/I/S_p structure 



Josephson current in S/I/S_p structure. 

 

N=0 N=3 





Conclusion for Josephson current 

 in S-I-Sp structure for tunneling in x-y plane 

For s+- symmetry of the order parameter it is possible 

the existence 0, π, and φ contacts 

 for junctions with atomically sharp boundaries,  

for long barriers it is possible only 0 and  π contacts. 

For s++ symmetry it is possible only 0 contacts. 



3. Break Sp-I-Sp junctions 

Experiment of Pudalov’s 

 group: usual 

pecularities.  



There are no exact 

continued fraction 

 solutions 

for 4x4 scattering  

Matrixes! 
 

 



Results of calculations – not angle averaged CVC 

S+- model S++ model 



Conclusion for break junctions part. 

Comparison existing experimental results 

 with our preliminary not angle averaged calculations  

confirm s++ model 



Conclusions. 

1. We have proposed consistent tight-binding model for the coherent charge 

transport in the structures, containing multiband superconductors with complex 

non-parabolic excitation spectrum and anisotropic order parameter.  

 

 

2. In order to distinguish s++ and s+-  models in pnictide one should use SIN 

contacts with zero misorientation angle and large Fermi surface of normal metal 

 

3. For s+- symmetry of the order parameter it is possible the existence 0, π, and 

φ  S-I-Sp Josephson contacts for junctions with atomically sharp boundaries,  

for long barriers it is possible only 0 and  π contacts. 

For s++ symmetry it is possible only 0 contacts. 

 

4. Comparison existing experimental results for Sp-Sp break junctions 

 with our preliminary not angle averaged calculations  confirm s++ model. 
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