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Q 24.1 Mon 16:15 K 1.020
Scalable coupling of nearly lifetime-limited quantum emit-

ters to diamond nanocavites — eTim ScHRODER!'2, MArT

E. TrusHEmM!, MicHAEL WaLsH!, SARA MoURADIAN!, LuozHOU
Lit, JiaBao ZHENG!, MARco ScHUKRAFT!, MIKKEL Hreuck!, ALp
SteaniciL?, RurriN E. Evans®, Dents D. SukacHEV?, CHRISTIAN
T. Ncuven?®, Jose L. Pacueco?, Rvan M. Camacuo?, Ebwarp S.
BieLesec?, MiksaiL Lukin®, and Dirk EncLunp! — 'RLE, Mas-
sachusetts Institute of Technology, USA — 2Niels Bohr Institute, Uni-
versity of Copenhagen, Denmark — 3Depart of Physics, Harvard Uni-
versity, USA — 4Sandia National Laboratories, USA

Long-lived solid-state spin systems can serve as quantum memory in
quantum information applications. Crucial for their integration in
large-scale quantum architectures is their coupling to coherent pho-
tons. Here, we present the targeted creation of single silicon va-
cancy centres (SiV) with up to 25% conversion yield via Si focused
ion beam implantation with <50 nm positioning accuracy relative to a
nanocavity mode maximum. An inhomogeneously broadened ensemble
linewidth of ~51 GHz and close to lifetime-limited single-emitter tran-
sition linewidths are measured. Furthermore, targeted implantation
of nitrogen vacancy (NV) centres into cavity mode maxima through
self-aligned lithography enables an average of 1.1+ 0.2 N'Vs per cavity
with cavity-fed spectrally selective intensity enhancement of up to 93.
[1] T. Schréder, M. E. Trusheim, M. Walsh et al., Nature Communi-
cations 8, 15376 (2017). [2] T. Schroder, M. Walsh, J. Zheng et al.,
Opt. Mater. Express, OME 7, 1514 (2017).

Q 24.2 Mon 16:30 K 1.020

Deterministische Einzel-Ionen Implantation zur Erzeugung
von Seltene-Erden Farbzentren — eKARIN GRooT-BERNINGDZ,
GEoRG Jacos?, SEBASTIAN WoLF?, FELix STopp?, THOMAS
KornuER?, RoMaN KoLesov?, Jore WRACHTRUP?, KILIAN SINGER!
und FERDINAND ScuMIDT-KALER? — 'Experimental Physik, Univer-
sitdt Kassel, Heinrich-Plett- Strafie 40, 34132 Kassel, Germany —
2QUANTUM, Institut fiir Physik, Universitit Mainz, Staudingerweg
7, 55128 Mainz, Germany — 33. Physikalisches Institut, Universitit
Stuttgart, Pfaffenwaldring 57, 70569 Stuttgart

Wir berichten iiber die erfolgreiche Erzeugung von 4! Pr-Farbzentren
in Yttrium-Aluminium-Granat (YAG) mittels Implantation. Dazu nut-
zen wir eine lineare Paulfalle als deterministische Einzel-Ionenquelle.
Zum Laden von Fremdatomen ist die Fallenapparatur zuséatzlich mit
einer komerziellen Ionenquelle ausgestattet. Mittels eines Nd:YAG La-
serpulses bei 532 nm wird Praseodym von einem Metalltarget ablatiert
und in der Ionenquelle durch Elektronenstofs ionisiert. Die Ionen wer-
den auf 500 eV beschleunigt und in die Falle geschossen. Dort wird das
141py+_Jon gefangen und durch ein 9Cat-Ton sympathetisch gekiihlt.
Mit einer Extraktionsspannung von 5.9 keV werden die !Pr*-Ionen
aus der Falle beschleunigt, vom Calcium Ion getrennt und durch eine
elektrostatische Einzellinse auf die Probe fokussiert [1]. Der gemessene
Strahlradius betrédgt fiir Praseodym 23.1 4+ 7.7 nm. Wir weisen die ge-
bildeten Zentren im YAG mittels eines upconversion Mikroskops nach.
[1] Jacob et al., Phys. Rev. Lett. 117, 043001 (2016)

Q 24.3 Mon 16:45 K 1.020

Thin vacancy as a novel candidate for quantum information
processing — eMarnias H. METscH!, PETR SryusHEV!, TAKAYUKI
Iwasaki?, Mursuko Hatano?, SuinoBu Onobpa3, Junichr Isova?,
and FEDOR JELEZKO! — lInstitute for Quantum Optics, Ulm Univer-
sity, D-89081 Germany — 2Department of Electrical and Electronic
Engineering, Tokyo Institute of Technology , Meguro, Tokyo 152 -
8552, Japan — 3Takasaki Advanced Radiation Research Institute, Na-
tional Institutes for Quantum and Radiological Science and Technol-
ogy, 1233 Watanuki, Takasaki, Gunma 370-1292, Japan — %Research
Centre for Knowledge Communities, University of Tsukuba, Tsukuba,
Ibaraki 305-8550, Japan

The negatively charged thin vacancy (SnV) center in diamond is an-
other color center formed by an impurity of the fourth group of chemi-
cal elements. Along with silicon and germanium it forms defect centers
of D3d symmetry that show good optical properties in combination
with a spin % qubit. Due to the much larger ground state splitting un-
desirable phonon interaction is reduced at higher temperatures which
should lead to longer electron spin coherence comparable with silicon
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vacancy at mK temperatures. The combination of a potentially long

lived spin % qubit with a bright and narrow optical transition turns the

SnV into an interesting candidate light matter interface applications.

Q24.4 Mon 17:00 K 1.020

Towards electrical detection of nearly single NV defects —
ePETR SrvusHev!, EMILIE Bourgrois?, FEpor JELEzZKO!, and Mi-
Los NESLADEK? — lInstitute for Quantum Optics, Ulm University,
D-89081 Ulm, Germany — 2Institute for Materials Research, Hasselt

University, B-3590 Diepenbeek, Belgium

Over the last decade, nitrogen-vacancy (NV) center in diamond has
become a prominent candidate for magnetic field sensing, nanoscale
NMR, and quantum information processing. However, readout of mea-
sured signals is done optically. This requires bulky systems for detec-
tion and counting photons. Implementation of realistic devices would
require miniaturization of the system and preferably integration of the
system into single chip for simple compatibility with existing electron-
ics. Substitution of traditional optical readout by its electrical ana-
log would allow realization of diamond electronic chip. Recently, we
demonstrated electrical detection of electron paramagnetic resonance
on ensemble of NV centers [1] as well as electrical readout of electron
spin state [2]. This method is based on detection of charge carriers
which are promoted to the conduction band by two-photon excitation
process of NV center [3]. Although, detection of a signal from a sin-
gle NV is possible, this remains challenging due to strong background
produced by other impurities. Here, we show electrical detection of
nearly single NV defects.

[1] E. Bourgeois et al., Nat. Commun. 6, 8577 (2015)

[2] M. Gulka et al., Phys. Rev. Applied 7, 044032 (2017)

[3] P. Siyushev et al., Phys. Rev. Lett. 110, 167402 (2013)

Q 24.5 Mon 17:15 K 1.020
Measurement controlled quantum state engineering of a
spin environment — eDuURcA Dasari’'2, STEFAN JESENSKI', Jo-
HANNES GREINER!, FrLoriaN Kaiser!, SeEN Yanc3, and Jokrac
WRACHTRUPY2 — 1University of Stuttgart, Stuttgart, Germany —
2Max Planck Institute for Solid State Research, Stuttgart, Germany

— 3The Chinese University of Hong Kong, Hong Kong

Quantum systems are inevitably coupled to their surrounding envi-
ronment and are never completely isolated. Controlling such systems
through measurements not only affects the system of interest but also
its surroundings i.e, environment influences the measurement result
and in turn the measurement influences the environment. This kind
of back-to-back action adds new feature in steering the evolution of
quantum baths through quantum measurements.

We explore this phenomena both theoretically and experimentally
using solid state defect centers in diamond. Our studies indicate that
there exists an optimal state of the environment which protects the co-
herence of the quantum system coupled to it and the statistics of the
measurement results that lead to such engineered state follow Quan-
tum Random Walk behavior. We will further show application of
such measurement-controlled bath engineering towards machine learn-
ing and solving certain classical (NP-)hard problems.

Q24.6 Mon 17:30 K 1.020

What it takes to shun equilibration — eRopRrRiGO GALLEGO!,

Henrik WinMing!, JEns Eiserr!, and CHRISTIAN GoGOLINZ —
IDahlem Center for Complex Quantum Systems, Freie Universitat
Berlin, 14195 Berlin, Germany — 2ICFO-Institut de Ciencies Fo-
toniques, The Barcelona Institute of Science and Technology, 08860

Castelldefels (Barcelona), Spain

Numerous works have shown that under mild assumptions unitary dy-
namics inevitably leads to equilibration of physical expectation val-
ues if many energy eigenstates contribute to the initial state. Here,
we consider systems driven by arbitrary time-dependent Hamiltonians
as a protocol to prepare systems that do not equilibrate. We intro-
duce a measure of the resilience against equilibration of such states
and show, under natural assumptions, that in order to increase the
resilience against equilibration of a given system, one needs to pos-
sess a resource system which itself has a large resilience. In this way,
we establish a new link between the theory of equilibration and re-
source theories by quantifying the resilience against equilibration and
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the resources that are needed to produce it. We connect these findings
with insights into local quantum quenches and investigate the (im-
)possibility of formulating a second law of equilibration, by studying
how resilience can be either only redistributed among subsystems, if

these remain completely uncorrelated, or in turn created in a catalytic
process if subsystems are allowed to build up some correlations.



