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Valence orbital  
Structure and PIN code 

 Coulomb blockade & Environmental effects 

 (Almost) 20 years of collaboration with Quantronics 
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 Andreev bound states in CNT  
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Andreev states in a point contact 
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Short junction limit: 
No contribution from continuum! 
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Switching experiments 
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“Extended” tilted washboard potential theory 
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size of applied 
current pulse 



High transparency 
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Relaxation time and stationary probability 
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Approximate “Universality” 

Fast relaxation 

Slow relaxation 



Theory of  qp trapping? 



Theoretical model 
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Description of  the EM environment 



Transition rates: from an initial odd state 
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Photon emission 

matrix elements for 
perfect transmission 

Ingold-Nazarov, Single Charge Tunneling 

Plenum 1992 



Untrapping rates 

(a) 

(b) 

Consistent with observed 
T1~1ms (fast relaxation) 

pA hνΔE ? 



Electron-phonon mechanism 

Padurariu-Nazarov 

EPL 100, 57006 (2012) 

Short  
constriction 

A. Zazunov et al. PRB (2005) 



Untrapping rates 

Consistent with observed 
T1~100ms  
(slow relaxation) 

mK30T
Corresponds to a few tens  
of noneq qps per  3mm



Rate equations and stationary probabilties 
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Trapping-untrapping rates: theory vs exp 
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Odd states 

Even states 

Continuum states 



Charge imbalance 

Continuum states:  ),( sEp 
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Summary and outlook 

Trapping dynamics: photons vs phonons  

ABS: extremely sensitive qp detectors            
Levenson-Falk et al.  PRL 112, 047002 (2014) 

Only semi-quantitative agreement: 

gap between out and in is an open issue 
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Work in progress:  qp poisoning in Topological junctions 

Backaction on qps: charge-imbalance 

Riwar et al.  JPCM 27, 095701 (2015) 
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30 years of Quantronics!  n
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