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Summary Lecture 1 
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Outline 
 

• Classification: Symmetry of pairing amplitude 
 

• Transport signature: Crossed Andreev 
reflection in NSN junctions 
 

• Doppler shift: Topological SQUID based on 
helical edge states 
 



Model and setup 

Crépin, Burset & BT arXiv 2015 
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Green’s functions 
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Scattering states: N side 
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Scattering states: S side 
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Green’s functions from 
scattering states 
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Pairing amplitude 
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Antisymmetry of pairing 
amplitude 
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Classification of pairing 
amplitude 

Tanaka, Sato & Nagaosa JPSJ 2012 
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Classification of pairing 
amplitude 

frequency, spin, orbital 
 

even, singlet, even -> ESE 
odd, singlet, odd -> OSO  
even, triplet, odd -> ETO  
odd, triplet, even -> OTE 

Tanaka, Sato & Nagaosa JPSJ 2012 
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Classification of pairing 
amplitude 

frequency, spin, orbital 
 

even, singlet, even -> ESE 
odd, singlet, odd -> OSO  
even, triplet, odd -> ETO  
odd, triplet, even -> OTE 

Tanaka, Sato & Nagaosa JPSJ 2012 
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Classification of pairing 
amplitude: results 
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(in region IV) 



Classification of pairing 
amplitude: results 
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Outline 
 

• Classification: Symmetry of pairing amplitude 
 

• Transport signature: Crossed Andreev 
reflection in NSN junctions 
 

• Doppler shift: Topological SQUID based on 
helical edge states 
 



Detection of OTE: idea 

use crossed Andreev reflection 

Crépin, Burset & BT arXiv 2015 



Detection of OTE: results 
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Way out … 
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Outline 
 

• Classification: Symmetry of pairing amplitude 
 

• Transport signature: Crossed Andreev 
reflection in NSN junctions 
 

• Doppler shift: Topological SQUID based on 
helical edge states 
 



Inspiring experiments 

Hart et al. Nature Phys 2014 

Pribiag et al. arXiv 2014 

Hg(Cd)Te QWs 
InAs/GaSb QWs 

Vorführender
Präsentationsnotizen
The SC is in both cases aluminum and the superconducting coherence length is much smaller than the width of the sample.



Setup & Hamiltonian 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Setup & Hamiltonian 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Setup & Hamiltonian 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Josephson current: basics 

Beenakker & Brouwer Chaos, Solitons & Fractals 1997 
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Vorführender
Präsentationsnotizen
S_N: describes elastic scattering by the normal metal; S_A: describes AR



Josephson current 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Präsentationsnotizen
Omega_n=(2n+1) pi kB T = fermionic Matsubara frequencies



Josephson current 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Präsentationsnotizen
Omega_n=(2n+1) pi kB T = fermionic Matsubara frequencies



When is it relevant? 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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When is it relevant? 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Results: long junction 

Tkachov, Burset, BT & Hankiewicz arXiv 2014 
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Vorführender
Präsentationsnotizen
Fig d: Each current initially has a sawtooth profile. The two currents tend to enhance or cancel each other.
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Fig d: Each current initially has a sawtooth profile. The two currents tend to enhance or cancel each other.
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