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Idea and model

Conclusion and outlook

Results

Cooper pair spli�er with dot levels periodically tuned in and out of 
resonance

• Effec�ve Hamiltonian

QD dot levels CPS Elas�c cotunneling

Coupling to leads modelled by a Lindblad equa�on

Driving protocol

Background and motivation

To generate entangled pairs of electrons by extrac�ng Cooper pairs 
from a superconductor in a controllable way

Main aim

Recent experiment on real-time 
detection of Cooper pairs

A. Ranni, FB, E. T. Mannila, C. Flindt, V. F. Maisi
arXiv:2012.10373 (2020)

• CPS and EC processes 
controlled via the dot levels
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CPS is on resonance for a �me T1

CPS is off resonance for a �me T2

(EC off resonant at all �mes) Read the full story: arXiv:2102.01406

• Exactly one Cooper pair split per period, with no noise

• Entanglement witnesses may be used to minimize the number of 
measurements required to detect entanglement

• Various experimental limita�ons need to be inves�gated further

Average current

Noise (Fano factor) Waiting time distribution

• Real-�me detec�on of Cooper pairs


