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qp poisoning

Hybrid nanostructures
(“Majorana” wires)




Superconducting atomic contacts

Few conduction
channels
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(Almost) 20 years of collaboration with Quantronics
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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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SWltChlng experiments M. Zgirski et al. PRL 106, 257003 (2011)
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“Extended” tilted washboard potential theory
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Relaxation time and stationary probability
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Approximate “Universality”
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Theory of qp trapping?



Theoretical model
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Description of the EM environment
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Transition rates: from an initial odd state

Photon absorption Photon emission
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Untrapping rates

Consistent with observed
T,~1us (fast relaxation)
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Electron-phonon mechanism
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Untrapping rates
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Rate equations and stationary probabilties
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Trapping-untrapping rates: theory vs exp
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Generalized rate equations Phys. Rev. B 90, 104508 (2014)
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Charge imbalance

Continuum states: p=(E,s)

s=1 qe, right
s=2 gh, right

s=3 ge, left

s=4 qh, left
— _E, ”'(E—',S:l} — T"'[E‘,S:Z‘;} — '!'FR(E].
”-(E,g:?} = ”-[E‘,g:ﬂ) = HL(E).

(perfect transmission case)

0
[, [ «® |
e . 0.006 [, t i T~
Lop = h dE jop(E) [ngr(E) —np(E)], -0.005- _ = |
™ JIE|>A 0003
0
E|v ‘B2 — A2 -0.01- \
Jan(F) = = — B2 - £ 05084 |
-0.0151 ooost
ID1 12 1|.4 1.6 18
1 | ] | | | :E |
-0.0% 0.2 0.4 0.6 0.8 1



Summary and outlook

Trapping dynamics: photons vs phonons M:;,‘ ] Ewﬁ_
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Work in progress: gp poisoning in Topological junctions
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