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Å Non-Markovian signatures in Quantum Optics: Wigner delay
Å Bypassing non-Markovian decoherence via quantum feedback
Å Selective photon-probability control in the two-photon regime
Å Stabilizinga discretetime crystalagainstdissipation
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Wigner delayoccursbetweenabsorptionand 
emissionprocessesof a singlequantumdot

Strauß, AC et al, PRL 122, 107401 (2019); arXiv: 1805.06357v1

Non-Markoviansignaturesin Wigner 
delays
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Wigner delayoccursbetweenabsorptionand 
emissionprocessesof a singlequantumdot

Wigner delaystrongly
dependenton the T1-time of
the quantumdot, here
T1 = (700 ± 100) ps

Wigner delayalso strongly
dependenton the excitation
power if not in the Heitler regime

Strauß, AC et al, PRL 122, 107401 (2019); arXiv: 1805.06357v1
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Wigner delayinducedby a singlequantumdot:

Markoviantheoryvia Lindblad-type 
dephasing

Bloch equationssolvedin the adiabaticallylimit

Choosethe pure dephasingto reproducefor a 
fixedradiativelifetime constant

Markoviantheory failsto reproduceboth limits and not the
asymmetriesbetweenred- and blue-detunedWigner delays

T1  = 750 ps
T2*= 820 ps

T1  = 600 ps
T2*= 950 ps

Non-Markoviansignaturesin Wigner 
delays

T1 = (700 ± 100) ps
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Wigner delayin the presenceof electron-phonon interaction:

Non-Markoviantheoryvia 
semiconductorBloch equations
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Non-Markoviantheoryvia 
semiconductorBloch equations

Bloch equationssolvednumericallyin 
the second-order Born level

Couplingelementinput parameterfrom material theoryof InAs/GaAs(bulk phonons)

Non-Markoviantheory reproduceswell both limits and the asymmetries

Wigner delayin the presenceof electron-phonon interaction:

Strauß, AC et al, PRL 122, 107401 (2019); arXiv: 1805.06357v1

Non-Markoviansignaturesin Wigner 
delays
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Å Non-Markovian signatures in Quantum Optics: Wigner delay
Å Bypassing non-Markovian decoherence via quantum feedback*
Å Selective photon-probability control in the two-photon regime
Å Stabilizinga discretetime crystalagainstdissipation
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Feedback in the quantumregime

Å Experiments with cold atoms

Experiments on the single quanta level feedback coupling: 

Å Dissipative dynamics of 
a laser-driven emitter, 
position dependent

Å Note kink in signal
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Feedback in the quantumregime

Å Experiments with cold atoms

Experiments on the single quanta level feedback coupling: 

Single atom-mirror:

Å Dissipative dynamics of 
a laser-driven emitter, 
position dependent

Å Note kink in signal
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Å Transmission controlled 
ōȅ ǘƘŜ ŀǘƻƳΩǎ Ǉƻǎƛǘƛƻƴ 
at length L
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Å Transmission controlled 
ōȅ ǘƘŜ ŀǘƻƳΩǎ Ǉƻǎƛǘƛƻƴ 
at length L

Å Sinusoidal dependence

Feedback in the quantumregime

Å Experiments with cold atoms

Experiments on the single quanta level feedback coupling: 

Single atom-mirror:

G. Hetetet al, Phys. Rev. Lett. 107, 133002 (2011).

Å Dissipative dynamics of 
a laser-driven emitter, 
position dependent

Å Note kink in signal
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