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HL 16.1 Mon 16:00 H13
Improved generation of single nitrogen-vacancy centers in di-
amond by ion implantation — eBoris NavypENov!, VLADIMIR
RicHTER?, JoHANNES BEck!, MATTHIAS STEINER!, GOPALAKRISH-
NAN BALASUBRAMANIAN', JocELYN AcHARD3, FEDOR JELEzKO!,
Jora WracHTRUP!, and Rar1 KarLisu? — 13 Institute of Physics,
University of Stuttgart, Stuttgart Germany — 2Solid State Institute,
Technion City, Haifa Israel — 3Laboratoire d’Ingénieurie des Matéri-
aux et des Hautes Pressions, CNRS, F-93430 Villetaneuse, France

Nitrogen-vacancy (NV) centers in diamond have recently attracted the
attention of many research groups due to their possible application as
quantum bits (qubits), ultra low magnetic field sensors and single pho-
ton sources. These color centers can be produced by nitrogen ion im-
plantation, although the yield is usually below 5 % at low ion energies.
Here we report an increase of the NV production efficiency by subse-
quently implanting carbon ions in the area of implanted nitrogen ions.
This method improves the production yield by more than 50 %. We
also show that very low nitrogen concentration (below 0.1 ppb) in dia-
mond can be determined by converting the intrinsic nitrogen atoms to
single NV centers and detecting the latter using a confocal microscope.

HL 16.2 Mon 16:15 HI13
Creation of nitrogen-vacancy centres in diamond with high
resolution — eSEBASTIEN PEzzAcNAl, DoMINIK WILDANGER?, STE-
FAN W HEgLL?2, PauL Mazarov3, AnNDREAas D Wieck®, BoRis
Navypenov?, FEpor JEeLEzko?, Jorc WRAcHTRUP?, and JAN
MeuER! — Rubion, Ruhr-Universitit Bochum, Bochum, Germany
— 2Department of NanoBiophotonics, Max Planck Institute for Bio-
physical Chemistry, Gottingen, Germany — 3Lehrstuhl fiir Ange-
wandte Festkorperphysik, Ruhr-Universitdt Bochum, Bochum, Ger-
many — 43rd Institute of Physics, University of Stuttgart, Stuttgart,

Germany

Nowadays, diamond and the nitrogen-vacancy (NV) colour centres con-
stitute the best solid-state system in view of quantum-computing ap-
plications [1]. It has also been shown recently that single NV centres
could be used as nanoscale magnetic sensors [2]. Such applications
require the creation of single NV centres with very high resolution and
with a high efficiency. The nano-implanter at the university of Bochum
provides low energy nitrogen ions which can be implanted through a
hole pierced in the tip of an atomic force microscope [3]. Ultrapure
diamond samples have been implanted with spot sizes of 50nm and
less. Stimulated Emission Depletion (STED) microscopy [4] has been
used to characterise and resolve the implanted spots.

[1] M. V. Gurudev Dutt et al., Science 316, 1312 (2007).

[2] G. Balasubramanian et al., Nature 455, 648 (2008).

[3] J. Meijer et al., Appl. Phys. A 91, 567 (2008).

[4] E. Rittweger et al., Nature Photonics 3, 144 (2009).

HL 16.3 Mon 16:30 HI13
Nanoscale electric field sensing with a single spin in diamond
— eFLoriAN DoLpE!, ToBias N6BAUER?, Boris NaypeNov!, HEL-
MUT RaraGEN!, FEDOR JELEZKO!, and J6rG WRacHTRUP! — 13.
Physikalische Institut Universitdt Stuttgart,Stuttgart,Deutschland —
2 Atominstitut Ssterreichischer Universitdten TU Wien, Wien, Austria

We study the linear stark effect of a single nitrogen vacancy center in
diamond (NV). The unique properties of the NV allow optical detec-
tion of magnetic resonance (ODMR). We use the spin of a single NV
as a nano scale electric field sensor. Using pulsed experiments long
coherence times are reached, such that the phase difference induced
by an alternating electric field can be detected. We reached shot noise
limited detection of the electric field. The nano scale sensing of electric
fields has a wide range of applications in biology and material sciences.

HL 16.4 Mon 16:45 H13
Oberflichenwachstumskinetik  ultrananokristallener Dia-
mantschichten — eHapwic STERNsCHULTE!, CLAUDIA BAIERZ, SLI-
MANE GHODBANE?, MARTIN FiscuErR?, DoRIS STEINMULLER-NETHLS,

Location: H13

MarTHIAS ScHRECK? und UrricH StimmiNg! — lnanoTUM, TU
Miinchen, James-Franck-Str. 1, D-85748 Garching — 2Physik De-
partment E19, TU Miinchen, D-85748 Garching — 3rho-Best coating
GmbH, Exlgasse 20a, A-6020 Innsbruck — #Institut fiir Physik, Uni-
versitat Augsburg, D-86135 Augsburg

Ultrananokristalline Diamantschichten (UNCD) zeichnen sich durch
ihre kleine, von der Schichtdicke unabhéngige Korngrofie von 10 nm
und weniger sowie von Rauhigkeitswerten von 10-15 nm aus. Die run-
den, kristallinen Diamantkérner sind in einer sp? /sp3-Matrix ohne Vor-
zugsorientierung eingebettet. Proben mit solchen Eigenschaften stellen
ideale Systeme dar, um dasWachstum und die Oberflachenentwicklung
mit bestehenden Modellen zu vergleichen. Die ultrananokristallinen
Diamantschichten wurden mit Hilfe eines hot-filament-Verfahrens in ei-
nem Hy/CHy-Gasgemisch auf Siliziumsubstraten abgeschieden. Durch
eine Variation der Bekeimungsparameter wurde die Primérnukleations-
dichte zwischen 108 /cm? - 101?/cm? eingestellt. Die Wachstumsdauer
betrug zwischen 5 und 80 min. Zur Bestimmung der Oberflachenwachs-
tumskinetik wurden diese UNCD-Schichten mit Rasterelektronen- und
Rasterkraftmikroskopie charakterisiert. Die zeitliche Entwicklung der
Grofie einzelner Diamantinseln, die Wachstumsrate und der Rauhig-
keit in Abhéngigkeit der Primérnukleationsdichte wird diskutiert und
mit Simulationsrechnungen verglichen.

HL 16.5 Mon 17:00 H13
Noise characterization of diamond solution gate field effect
transistors for biosensing applications — eMoriTz Haur, Lu-
cas Hess, MARTIN STuTzMANN, and Josg A. GARRIDO — Walter
Schottky Institut, Technische Universitdt Miinchen, 85748 Garching,
Germany

Diamond, when terminated with hydrogen at the surface, shows
the intriguing property of a p-type surface conductivity with a two-
dimensional hole gas forming beneath the surface. If brought into
electrolyte solutions, this surface conductivity can be effectively mod-
ulated by an electrode controlling the electrolyte potential. This allows
for the fabrication of FETs with the electrolyte solution functioning as
the gate, therefore called solution gate FETs. SGFETs show great
potential for biosensing and biomedical applications due to the oper-
ation in aqueous environment. In particular, diamond is considered a
suitable material due to its good biocompatibility and electrochemical
inertness.

We have shown that such diamond SGFETs are capable of extra-
cellular recording of action potentials from different cell types. For
future applications, it will be highly important to have a low noise
level of the SGFET for the chemical detection of single neurotransmit-
ter vesicles. For comparison of device performance we report on the
noise of SGFETs realized with different substrate materials such as
diamond, graphene, Si, and GaN. For diamond, we compare different
surface properties such as surface roughness or dislocation density of
the diamond crystal that can contribute to the noise level.

HL 16.6 Mon 17:15 H13
Spatially resolved photoconductance of oxygen barriers on
hydrogenated single crystalline diamond — eMAX SEIFERT,
MARKUS STALLHOFER, MoORITZ HAUF, GERHARD ABSTREITER, JOSE
A. GArRIDO, and ALEXANDER W. HOLLEITNER — Walter Schottky
Institut, Technische Universitat Miinchen, Am Coulombwall 3, 85748
Garching, Germany

Undoped single crystalline hydrogen-terminated diamond exhibits a p-
type surface conductivity. This surface conductivity originates from a
two dimensional hole gas formed due to a band bending beneath the
surface. An oxygen-terminated diamond surface, however, shows no
surface conductivity and therefore, thin lines with oxygen-termination
can be used to form tunneling barriers within the two dimensional
hole gas. We create such barriers with a lithographic width down to
50 nm by electron-beam lithography. In spatially resolved photocur-
rent measurements, we demonstrate that the devices can be exploited
for photodetector applications at room temperature.



