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Light sensing and room temperature memory applica-
tion of a single-electron memory with positioned InAs

quantum dots — eSEBASTIAN GOPFERT!, Lukas WORSCHECH!,
STEPHAN LINGEMANN!, CHRISTIAN ScHNEIDER!, DaviD PREss?,
Sven HorLiNng!, and ALFrRED ForcHEL! — 1Technische Physik,

Physikalisches Institut, Wilhelm Conrad Rontgen Research Center for
Complex Material Systems, Universitdat Wiirzburg, Am Hubland, D-
97074Wiirzburg, Germany — 2Stanford University, Edward L Ginzton
Lab, Stanford, CA 94305 USA

Electron-beam lithography and try etching techniques were applied
for the fabrication of single-electron memories. The device is based
on two site-controlled InAs quantum dots (QDs) embedded in a
GaAs/AlGaAs quantum-wire transistor. A pattern of nanoholes on
a modulation doped GaAs/AlGaAs heterostructure was used to serve
as nucleation centers for the QDs. Large shifts of the transistor thresh-
old occur by charging of the QDs with single electrons. At low bias
voltages transport spectroscopy shows clear regimes of single-electron
transport. Single-electron read and write functionalities up to room
temperature were observed. Light with a wavelength in the telecom-
munication range can be used to control the memory function and to
observe single electron charging events at room temperature.

S. Gopfert, L. Worschech, S. Lingemann, C. Schneider, D. Press, S.
Hofling, and A. Forchel, Appl. Phys. Lett. accepted (2010)
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All-electrical measurement of the relaxation time of a two-
electron spin-triplet state in InAs quantum dots — BasTian
MARQUARDT!, eMARTIN GELLER!, ANDREAS BrckEL!, BENJAMIN
BaXEVANIS?, DANIELA PFANNKUCHE2, ANDREAS D. WIECK®, DIRK
ReuTER?, and AxEL Lorke! — lFaculty of Physics and CeNIDE,
University of Duisburg-Essen, Germany — 2I. Institut fiir Theoretis-
che Physik, University Hamburg, Hamburg, Germany — 3Chair of
Applied Solid State Physics, Ruhr University, Bochum, Germany

Many-particle spin states in self-assembled quantum dots (QDs) could
serve as qubits in quantum information processing devices [1]. How-
ever, in optical experiments always the excitonic states are measured,
hence, electrical preparation and detection of pure excited many-
particle states without electron-hole interaction are still missing. We
demonstrate an all-electrical spectroscopy technique on an ensemble of
InAs QDs [2]. It allows us to prepare and detect the pure many-particle
electron states with their spin-singlet and -triplet configurations, using
a time-resolved measurement detection scheme via a 2DEG [3]|. This
all-electrical measurement scheme enables us to determine the electron
spin-relaxation time without an applied magnetic field and without op-
tical excitation to 5 ms at 4 K. The spin relaxation time is independent
on the applied magnetic field (up to 2 T) and slightly decreases down
to 3 ms at 50 K.

[1] T. D. Ladd et al., Nature 464, 45 (2010). [2] B. Marquardt et al.,
submitted (2010), Preprint: arXiv: 1007.0392v1. [3] B. Marquardt et
al., Appl. Phys. Lett. 95, 22113, (2009).
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Quantum dot memories based on antimony — eToBIAs
NowoziN, ANNIKA HOGNER, ANDREAS MARENT, ANDREI SCHLIWA,
and DIETER BIMBERG — Institut fiir Festkorperphysik, Fakultat II,
Technische Universitdt Berlin, Hardenbergstr. 36, 10623 Berlin

A promising option to enhance the performance of today’s Flash mem-
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ories is to use quantum dots (QDs) as a storage unit for charge carriers.
In contrast to the Si/SiOz-based Flash, QDs based on III-V semicon-
ductors could facilitate long storage times in combination with fast
write speeds (<nanoseconds). Especially type-II QDs based on GaSb
with their exclusive hole localization in combination with other ma-
terials such as GaP are promising for non-volatile performance (i.e.
>10 years storage time at room temperature). We present results of 8-
band-k-p calculations for GaSb QDs and investigate the dependence of
the localization energy on the size, shape, and composition of the dots.
Storage times in various Sb-based QD heterostructures are predicted.
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Tunable g-factors in SiGe quantum dots — eGEORGIOS
Karsarosb2, NaravLia Arges!, PanavoTis Sparmis!, MATH-

IEU STOFFEL?, FRaNK FOURNEL®, MassiMo MonciLLo!, VIN-

ceENT BoucHiat?, Francois LerLocH!, ARMANDO RASTELLIZ,

OLvEr G. ScuMIDT?, and Sivano DE FrancescHr! — 1CEA,
INAC/SPSMS/LaTEQS, 17 Rue des Martyrs, 38054 Grenoble, France
— 2JFW-Dresden, Institute for Integrative Nanosciences, Helmholtzs-
trasse 20, 01069 Dresden, Germany — 3CEA, LETI, MINATEC,
F38054 Grenoble, France — “Institut Néel, CNRS and Université

Joseph Fourier, BP 166, 38042 Grenoble cedex 9, France

A prominent branch of spintronics aims at exploiting the electronic
spin degree of freedom either for encoding and manipulating quantum
information or for switching the state of transistors in a more efficient
way. While ground-breaking achievements could be made mainly on
GaAs-based heterostructures, the importance of exploring alternative
material systems with favourable properties such as long spin coherence
is now widely recognized. Si and Ge are attractive materials because in
these materials electronic spins can have a long coherence time due to
the absence of hyperfine interaction (in isotopically purified crystals).
Here we report for the first time the realisation of single-hole transistors
based on individual self-assembled SiGe quantum dots [1]. Transport
spectroscopy reveals largely anisotropic and electrically tunable hole
g-factors, which make SiGe self-assembled QDs an interesting material
system for performing all-electrical spin coherent manipulations. Ref.
: [1] G. Katsaros et al., Nature Nanotechnology , 2010, 5, 458.
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Transmission phases and conductance through quantum dots
in Fano regime of transport — eELENA RoxaNA Racec — Tech-
nische Universitdt Cottbus, Fakultdt 1, Postfach 101344, 03013 Cot-
tbus, Germany — University of Bucharest, Faculty of Physics, PO Box
MG-11, 077125 Bucharest Magurele, Romania

We analyze a quantum dot strongly coupled to the conducting leads
via quantum point contacts - Fano regime of transport - and report a
variety of resonant states that demonstrate the dominance of the inter-
acting resonances in the scattering process in a low confining potential
[1]. As effects of the interaction between resonances, the line shapes of
the conductance peaks are described by Fano functions with complex
asymmetry parameters and the phases of the transmission amplitudes
do not increase monotonically by 7 through each conductance peak
anymore. The phase lapses, typical for the universal behaviour, are
obtained as a particular case for weak interacting resonances, while
the strong interaction regime is associated with the mesoscopic phase
evolution.

[1] E. R. Racec, U. Wulf, P. N. Racec, Phys. Rev. B 82, 085313
(2010) [16 pages|



