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HL 49.1 Wed 15:00 POT 151
Charge tuning of GaAs quantum dots using Schottky diode
structure — eNanD LaL Suarmal, RoBerr KEeiL!, Caspar
HoprManN?, Fer Ding?, and OLivErR ScHMmIDT!3 — lInstitute for
Integrative Nanosciences, IFW Dresden, Helmholtzstrasse 20, 01069
Dresden, Germany — 2Institut fiir Festkorperphysik, Leibniz Uni-
versitdt Hannover, Appelstrasse 2, 30167 Hannover, Germany —
3Chemnitz University of Technology, Reichenhainer Strasse 70, 09107
Chemnitz, Germany

Semiconductor quantum dots (QDs) are promising candidates for high
quality photon sources and the biexciton cascade decay in such dots is
most advanced technique for the generation of entangled photon pairs.
In this work the GaAs/AlGaAs QDs are grown by droplet epitaxy [1]
employing a n-i Schottky diode structure. The back contact is prepared
by thermal diffusion and the top contact is prepared by deposition of
semi-transparent 2 and 4nm Cr and Au, respectively. The GaAs QD
photoluminescence from different charging states is controlled by ap-
plication of an external bias. The effects of quantum dot charging,
quantum confined Stark effect, exciton fine structure and photon co-
herence are investigated as a function of bias voltage.
[1] Keil et. al. Nat. comm. 8, 15501(2017)

HL 49.2 Wed 15:15 POT 151
Aligning quantum dots on non-structured surfaces using
roughness modulation — eNikorLal BART!, CHRISTIAN DANGELZ,
JonaTHAN FINLEY2, KAl MULLER?, AiMERIC COURVILLE®, MARCEL
ScuMmipT!, ANDREAS D. Wieck!, and ArNe Lupwig! — 'Ruhr-
Universitdt Bochum, Lehrstuhl fiir Angewandte Festkorperphysik,
Universititsstrale 150, 44801 Bochum — 2Technische Universitét
Miinchen, Walter Schottky Institut, Am Coulombwall 4, 85748 Garch-
ing bei Miinchen — 3CNRS, Université Cote d’Azur, CRHEA, Rue
Bernard Grégory, 06560 Valbonne, France

We present a novel approach to site selective growth of InAs/GaAs
quantum dots on a smooth surface (miscut < 0.1°), without the use
of ex-situ preparation of the wafer. For this, we deposit a layer of
GaAs onto a (1 0 0) GaAs substrate during stopped rotation of the
wafer, thereby creating a periodic modulation of the surface roughness
on an atomic scale. If we deposit InAs onto this, QD nucleation is
enhanced at locations of high roughness, thus creating a stripe pat-
tern of high and low QD density. With this method, we can create
stripes with periodicities between 3 and 0.3 mm and combine stripe
patterns to create two-dimensional lattice patterns. Macro photolumi-
nescence maps performed on these structures are in good agreement
with simulations using a geometric approach.

HL 49.3 Wed 15:30 POT 151
Self-organized linear alignment of high-density Stranski-
Krastanov quantum dots — eTomMmwmy MULLER, Upo W. PoHL,
LAura MEISsNER, and ToORE NIERMANN — Technische Universitét
Berlin, Germany

The linear alignment of high-density quantum dot (QD) ensembles is
interesting for active waveguide structures. We present the fabrication
of a self-organized linear array of such an ensemble in a multilayer
structure without the application of post-growth lithography.

We applied the buried-stressor principle [F. Kiefling et al., PRB 91,
075306 (2015)]: by selectively oxidizing buried AlGaAs-AlAs-AlGaAs
layers, we produce a stripe-shaped tensile strain field in the GaAs cap
layer. Here InGaAs Stranski-Krastanov QDs prefer to nucleate on top
in a second epitaxy. Nucleation control of linear stressors proved more
challenging than on circular stressors due to the reduction to a sin-
gle lateral strain component. We still achieved a high density of QD
stripes with high contrast to the side areas. Further increased QD
density decreases the contrast. An improved contrast was obtained for
stacked stripe structures, where a second QD layer was nucleated on
top of a site-controlled buried first QD layer. The presentation outlines
essential parameters for the lateral site control of the QD ensemble,
confirmed by strain simulations.

HL 49.4 Wed 15:45 POT 151

Electronic structure analysis of GaAs quantum dots us-

ing correlation spectroscopy — eRoBErT KEiL!, NAND LAL

SuarMal, Caspar HoprMann!, FEr Dine2, and OLIVER ScHMIDT!?3

Location: POT 151

— Unstitute for Integrative Nanosciences, IFW Dresden, Helmholtzs-
trasse 20, 01069 Dresden, Germany — 2Institut fiir Festkérperphysik,
Leibniz Universitdt Hannover, Appelstrasse 2, 30167 Hannover, Ger-
many — 3Chemnitz University of Technology, Reichenhainer Strasse
70, 09107 Chemnitz, Germany

Droplet etched GaAs quantum dots are promising candidates for many
quantum light sources and have already demonstrated to be the best
entangled photon sources to date [1]. In order to employ these devices
also in other quantum optical schemes - such as carrier spin coherence
based generation of photonic cluster states - a comprehensive under-
standing of the electronic level structure is essential. In this work
we will present an electronic structure analysis based on comparative
correlation spectroscopy of single photons combined with traditional
photoluminescence spectroscopy methods.

[1] Zopf et. al. PRL 123, 160502 (2019)

HL 49.5 Wed 16:00 POT 151

Electrical control of spins and giant g-factors in ring-like cou-
pled quantum dots — Heipr Ports!, I-Ju CHEN!, @ ATHANASIOS
Tsintzis!, MaLiN Nisson!, SeBasTiAN LeaMANN!, KIMBERLY
Dick>2, MarTIN LEnNse!, and CLaes THELANDER! — !Division of
Solid State Physics and NanoLund, Lund University, SE-221 00 Lund,
Sweden — 2Centre for Analysis and Synthesis, Lund University, SE-
221 00 Lund, Sweden

Emerging theoretical concepts for quantum technologies have driven
a continuous search for structures where a quantum state, such as
spin, can be manipulated efficiently. Central to many concepts is the
ability to control a system by electric and magnetic fields, relying on
strong spin-orbit interaction and a large g-factor. Here, we present
a mechanism for spin and orbital manipulation using small electric
and magnetic fields. By hybridizing specific quantum dot states at
two points inside InAs nanowires, nearly perfect quantum rings form.
Large and highly anisotropic effective g-factors are observed, explained
by a strong orbital contribution. Importantly, we find that the orbital
contributions can be efficiently quenched by simply detuning the in-
dividual quantum dot levels with an electric field. In this way, we
demonstrate not only control of the effective g-factor from 80 to al-
most 0 for the same charge state, but also electrostatic change of the
ground state spin.

HL 49.6 Wed 16:15 POT 151
Electronic structure of (InGa)(AsSb)/GaAs/GaP quantum
dots — ePETR KLENOVSkY!?2, ELisA MADDALENA SaLa®?, PETR
StrINDLY® | ANDREI ScHLIWA®, and DIETER BimMBERGS® — 1 Masaryk
University, Brno, Czech Republic — 2Czech Metrology Institute, Brno,
Czech Republic — 3TU Berlin, Berlin, Germany — 4EPSRC Na-
tional Epitaxy Facility, The University of Sheffield, North Campus,
Sheffield, United Kingdom — 5Leiden University, Leiden, Netherlands
— 6Bimberg Chinese-German Center at CIOMP, Changchun, China

The electronic structure of self-assembled (InGa)(AsSb)/GaAs/GaP
QDs is studied. These QD structures present an excellent example for
systems exhibiting concurrently direct and indirect transitions both in
real and momentum space. The structures were grown via MOVPE
[1]. Our results show that they provide an easier access to applications
in quantum information technology, as compared to the currently
studied InGaAs/GaAs QDs. [2]. Our theoretical results are com-
pared to and are verfied by detailed photoluminescence measurements
[3]. We also compare results obtained for QDs grown on both GaP
and GaAs substrates, revealing the influence of the large hydrostatic
stress, particularly on valence band states, enabling the realization of
the QD-Flash memory concept [1], where holes in type-II QDs act as
storage units.

[1] Sala, E. M., et al., Phys. Stat. Sol. B, 1800182 (2018).
[2] Klenovsky, P., et al., Phys. Rev. B 100, 115424 (2019).
[3] Steindl, P., et al., Phys. Rev. B 100, 195407 (2019).

30 min. break.

HL 49.7 Wed 17:00 POT 151
Excess noise in quantum ring interferometers — CHRIs-
TiAN Rinal, Sven S. Bucunorz!, Orivio CHiarTi', ANDREAS D.
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Wieck?, DIrk REUTER?, and eSaskia F. FiscHER! — 1Novel Mate-
rials Group, Humboldt-Universitidt zu Berlin, 10099 Berlin, Germany
— 2Angewandte Festkorperphysik, Ruhr-Universitat Bochum, 44780
Bochum, Germany — 3Optoelektronische Materialien und Bauele-
mente, Universidt Paderborn, 33098 Paderborn

Cross-correlated noise measurements are performed in etched
Al,Gaj_zAs/GaAs based quantum rings in equilibrium at a bath tem-
perature of Tpqtp, = 4.2 K. The measured white noise exceeds the ther-
mal noise expected from the measured electron temperature T, and
the electrical resistance R. This excess part of the white noise de-
creases as Tpqip increases and vanishes for Thaen > 12 K. Excess noise
is not observed if one arm of a quantum ring is depleted of electrons
or in 1D-constrictions that have a length and width comparable to
the quantum rings. A model is presented that suggests that the ex-
cess noise originates from the correlation of noise sources, mediated by
phase-coherent propagation of electrons.

HL 49.8 Wed 17:15 POT 151

Exciton recombination dynamics in CdSe nanocrystals in
glass matrix — eGanc Qianc!, ELENA V.SHORNIKOVAL, DMITRI
R.YakovLEV!2, ALEKSANDR A. GOLOVATENKO?, ANNA V. RODINAZ,
EveeEnty A. Zuukov!, ALEksEl A. ONUSHCHENKO®, and MAN-
FRED BavyerD? — !Experimentelle Physik 2, Technische Universitét
Dortmund, 44221 Dortmund, Germany. — 2Ioffe Institute, Russian
Academy of Sciences, 194021 St. Petersburg, Russia. — 2ITMO Uni-
versity, 199053, St.-Petersburg, Russia.

In this work, we studied CdSe nanocrystal (NC) with diameter from
2.8 to 6.2 nm grown in glass matrix. Temperature and magnetic field
dependence of photoluminescence (PL) decay measurements demon-
strate the exciton nature of the emission state. With the decreasing
of NC size, due to the quantum confinement effect, the band gap of
samples is blue shifted, and the bright-dark exciton splitting also be-
comes larger which is indicated by the deceleration of the dark exciton
recombination process where a larger time constant for the long tail of
the PL decay curve in the smaller sample is observed.

HL 49.9 Wed 17:30 POT 151
Carrier and energy transfer in colloidal quantum dot semi-
conductor hybrids — eMikko WILHELM, SHYAM KOMMADATH,
Sapwa KHOKHAR, and WoLFrRAM HEIMBRODT — Philipps-Universitét
Marburg

Colloidal quantum dots are attractive for functionalization of semi-
conductors in electronic and opto-electronic devices like solar cells,

field effect transistors or spintronic devices. CdS/ZnS and CdSe/ZnS
core/shell quantum dots of different sizes synthesized in solution are
deposited via knife coating on different semiconductor substrates. De-
pending on the band alignment between the quantum dots and the
semiconductor substrate, energy and charge transfer is observed. The
interaction between the quantum dots and semiconductor substrate is
studied with optical spectroscopy. The results of continuous wave and
time resolved photoluminescence measurements at different tempera-
tures from 10K to room temperature are presented and discussed.

HL 49.10 Wed 17:45 POT 151
High-precision determination of Silicon nanocrystals —
eRonya KoOTHEMANN, NiLs WEBER, JOrRG K. N. LINDNER, and
CEDRIK MEIER — Universitiat Paderborn, Deutschland

Silicon nanocrystals have atom-like discrete energy levels and exhibit
strong luminescence in the visible spectral range. However, for parti-
cles embedded in a host matrix, size determination is challenging when
the nanocrystals are smaller than 5 nm in diameter. Therefore, we eval-
uate different approaches to determine the size of the silicon nanocrys-
tals. The nanocrystals are fabricated using a plasma-enhanced chem-
ical vapor deposition (PECVD) process with subsequent annealing
in a tube furnace. For characterization, different experimental tech-
niques are used, including optical measurements such as photolumines-
cence or nonlinear optical response and analytical transmission elec-
tron microscopy. Furthermore, preliminary results for integrating the
nanocrystals into photonic crystal disks are shown.

HL 49.11 Wed 18:00 POT 151
Optical properties of a double-dot rod semiconductor —
eMARCEL DoHrMANN, ToBias Kipp, CHRISTIAN STRELOW, and ALF
MEews — University of Hamburg, Institute of Physical Chemistry

Due to their heterogenic semiconductor band system, double dot-rod
semiconductors have very interesting properties. With three different
semiconductor materials, not only classical Type I or Type II systems
can be achieved, but also combinations of these. For example, a system
like CdSe/CdS/PbS can have two trap regions of holes and electrons.
This system has been synthesized in our group and will be analyzed
via confocal spectroscopy. The electron and hole wave functions and
exciton energies are calculated by a numerical Schrodingers equation
solver within the effective mass approximation. Our emission spectra
shows two emission maxima, which are in good alignment with our
calculations. Therefore this semiconductor system consist of two type
I regions, is a double emitter, and could have different decay curves
for each wavelength area.



