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HL 21.1 Tue 14:00 H33
Single-spin-readout via spin-selective tunnelling aided by a
microwave resonator — eFLORIAN GINZEL, MAXIMILIAN Russ, and
Guipo BURKARD — Department of Physics, University of Konstanz,
D-78457 Konstanz, Germany

Recent implementations of the energy-selective schemes for single-spin-
readout encountered limitations for its use in quantum information
processing or sensing [1]. In this theoretical work an alternative de-
tection method is proposed where a microwave resonator is used to
read out the spin state through the state-dependent dispersive shift
of the cavity frequency [2,3]. Using input-output-theory the expecta-
tion value and variance of the output field of the cavity are calculated
from an idealised model. The cavity response to spin-dependent charge
transitions distinguishes the initial spin-states of the electron with high
fidelity. The feasibility of the cavity mediated spin-readout is discussed
and the optimal operating regime is indicated.

[1] D.M. Zajac et al., Science 359, 439 (2018)
[2] K.D. Petersson et al., Nature 490, 380 (2012)
[3] G. Burkard, J.R. Petta, Phys. Rev. B 94, 195305 (2016)

HL 21.2 Tue 14:15 H33
Quantum dot rapid adiabatic passage by ultrafast Stark tun-
ing — AMLAN MUKHERJEE!, ALEX WIiDHALM!, e BJORN JoNas!, SE-
BASTIAN KrEns!, Nanp LaL Suarmal, PETER KOLLINGZ, ANDREAS
Tuiepe?, Jens FORSTNER?, DIRK REUTER!, and ARTUR ZRENNER!
— 1Physics Department, University of Paderborn, Warburger Strafe
100, Paderborn 33098, Germany — 2Department of Electrical Engi-
neering, University of Paderborn, Warburger Strafe 100, Paderborn
33098, Germany

An exciton in a single quantum dot is an attractive implementation of
a qubit, since it can be Rabi-flopped or coherently manipulated with
pulsed laser fields. Robust methods of preparation have been demon-
strated by the application of polarization tailored pulses [1]| or chirped
laser pulses, resulting in rapid adiabatic passage (RAP) [2,3]. Here we
use unchirped laser pulses and an ultrafast transient Stark shift of the
exciton energy to prepare an inversion via RAP. We use self-assembled
InGaAs QDs embedded in a low capacitance Schottky-photodiode. An
ultrafast BICMOS chip that is closely connected to the photodiode gen-
erates transient Stark shifts as fast as 3.6 peV/ps. It operates at low
temperature and is synchronized to the laser excitation. By detect-
ing the occupancy of the QD via photocurrent detection, we are able
to observe the transition from the unchirped Rabi scenario to a RAP
when the electric chirp is applied.

[1] D. Mantei et al., Sci. Rep. 5, S. 10313 (2015)

[2] Yanwen Wu et al., PRL 106, 067401 (2011)

[3] C.M. Simon et al., PRL 106, 166801 (2011)

HL 21.3 Tue 14:30 H33
Giant Rydberg excitons in the presence of an ultralow-
density electron-hole plasma — JurLiaNn HeckOTTER!, MAR-
TIN BERGEN!, MARCEL FREITAG!, DIETMAR FROHLICH!, MANFRED

Baver!, PETER GRUNWALD?, FLORIAN ScHONEZ, DIRK SEMKATS,

HeinricH Storz?, STEFAN ScHEEL?, and eMARc AssmMaNN! —
IExperimentelle Physik 2, TU Dortmund, 44221 Dortmund —
2Institut fiir Physik, Universitit Rostock, Albert-Einstein-Strake 23-
24, 18059 Rostock — 3Institut fiir Physik, Ernst-Moritz-Arndt-

Universitdt Greifswald, Felix-Hausdorff-Strafie 6, 17489 Greifswald

Giant Rydberg excitons in CuO show a spatial extension up the mi-
crometer range and huge interactions, which may result in intriguing
blockade effects similar to the Rydberg blockade known from cold atom
physics. We study the Rydberg exciton absorption spectrum in the
presence of free carriers injected by above-bandgap illumination. Al-
ready at plasma densities below one hundredth electron-hole pair per
um3, exciton lines are bleached, starting from the highest observed
principal quantum number, while their energies remain constant. Also,
the band gap decreases due to correlation effects with the plasma. An
exciton line loses oscillator strength when the band gap approaches
its energy, vanishing completely at the crossing point. Adapting a
plasma-physics approach, we describe the observations by an effective
Bohr radius that increases with plasma density, reflecting Coulomb
interaction screening by the plasma. We distinguish plasma-induced

Location: H33

bleaching from genuine Rydberg blockade and discuss the interplay
between time-resolved blockade and Rydberg exciton population dy-
namics.

HL 21.4 Tue 14:45 H33
Coupling of Quantum Emitter Near-Infrared Radiation to
Dielectric Mie Resonators — eVIkTORIIA Rurckaial, Jo-
ERG ScHILLING!, DoMINIK ScuuLze!, MiHAIL PETROVZ, FRANK
HevroTH3, VADIM TaLALAEV!, and ALEXEY Novikov? — IMartin-
Luther University, Halle (Saale), Germany — 2ITMO University,
Saint-Petersburg, Russia — 3CMAT, Halle (Saale), Germany —
4IPAM RAS, Nizhny Novgorod, Russia

We demonstrate the possibility of the light control at the nanoscale
by using Silicon nanodisks with embedded Ge quantum dots (QDs).
Our experimental measurements of the microluminescence reshaping in
such structures confirm that Ge QD emission is coupled to the localized
Mie modes, and agree well with numerical modeling. We discuss the
coupling mechanism and show both numerically and experimentally
how the design of the resonators affects the radiative decay rate. For
the first time, we demonstrate the Purcell effect in Si/Ge QDs struc-
tures from time-resolved microluminescence measurements and discuss
how it can be further enhanced by exploiting collective Mie modes in
oligomer structures. The work contributes to the development of the
near-infrared (NIR) light sources for the telecommunication applica-
tions.

HL 21.5 Tue 15:00 H33
Quantization of open and dissipative cavities using quasi-
normal modes — SEBASTIAN FRANKE!, STEPHEN HUGHESZ,
MouseN KaMANDAR DEezrouLi?, PuiLip TrRosT KRISTENSENS, KURT
Buscu®4, ANDREAs KNORR!, and MARTEN RicHTER! — ! Technische
Universitat Berlin, Institut fiir Theoretische Physik, Nichtlineare Op-
tik und Quantenelektronik, Hardenbergstrafe 36, 10623 Berlin, Ger-
many — 2Department of Physics, Engineering Physics and Astronomy,
Queen’s University, Kingston, Ontario, Canada K7L 3N6 — 3Institut
fir Physik, Humboldt Universitdt zu Berlin, 12489 Berlin, Germany
— 4Max-Born-Institut, 12489 Berlin, Germany

In many cavity-QED platforms, photons are usually described by loss-
less normal modes, e.g., in the Jaynes-Cummings model. However, for
metallic or open cavities, the so-called quasinormal modes! (QNMs)
with complex eigenfrequencies are more appropriate, and are the nat-
ural modes to quantize. Here, we develop a powerful quantization
scheme for these modes in absorptive and spatially inhomogeneous
media, using a Green’s function quantization method?. We derive the
corresponding Fock state basis for symmetrized QNMs, leading to an
intrinsic inter-mode coupling in the QNM master equation®. Appli-
cations of cavity-QED for metal resonators and hybridized plasmonic-
photonic crystal cavities are derived and discussed.

1P. T. Leung et al., Phys. Rev. A 49, 3057, 1994

2T. Gruner, and D.-G. Welsch, Phys. Rev. A 53, 1818, 1996

3S. Franke et al., arXiv:1808.06392v2

HL 21.6 Tue 15:15 H33

Strain spectrally-tunable single photon source based on quan-
tum dots in micropillar cavities — eMAGDALENA MOCZALA-

Dusanowskal, Lukasz Dusanowski', STEFAN GERHARDT', Yu-

Mine He2?, Marcus REeNDL?, ArRMANDO RasTELLI®, RINALDO
TroTTa%*, CHRISTAIN ScHNEIDER!, and Sven HorLing!®
ITechnische Physik, Physikalisches Institut, Wiirzburg University,
Germany — 2Hefei National Laboratory for Physical Sciences, Uni-
versity of Science and Technology of China, Hefei, China — 3Institute
of Semiconductor and Solid State Physics, Johannes Kepler Univer-
sity, Linz, Austria — *Department of Physics, Sapienza University of
Rome, Italy — ®SUPA, School of Physics and Astronomy, University

of St Andrews, UK

In this contribution we demonstrate results of emission tuning of QDs
inserted in micropillar cavities. A sample containing an InAs/GaAs
QDs embedded in a planar cavity based on Bragg reflectors has been
integrated onto the PMN-PT piezo crystal. Subsequently micropil-
lars have been fabricated by electron-beam lithography and reactive
ion-etching. The application of an external stress produces roughly
linear shifts of QDs emission which could be tuned into the resonance
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with fundamental cavity mode. Clear enhancement of QD emission
have been observed and a Purcell factor as large as 4.434/0.64 was
extracted from time-resolved measurements based on strain tuning.
Second-order autocorrelation histogram for pulsed resonant excitation

with a m-pulse has been recorded, indicating high purity single-photon
emission.



