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MA 19.1 Tue 14:00 H20
Green synthesis of R-type hexagonal ferrite magnetic
nanoparticles and their electrochemical sensor for lev-
ofloxacin — e¢SAJJAD HUSSAIN — Centre of Excellence in Solid
State Physics, University of the Punjab, Lahore

The usage of Levofloxacin (LEV) has increased in recent years for
the treatment of bacterial infections in both human and veterinary
fields. In this context, there has been a significant demand for the
development of a highly sensitive and cost-effective approach to LEV
quantification. In this study, R-type hexagonal ferrite nanoparticles
(SrSn2Fe4011-NPs) were prepared by an auto-ignition methodology
and various analytical techniques were used for the material char-
acterization, including X-ray diffraction (XRD), Field emission scan-
ning electron microscopy (FE-SEM), X-ray photoelectron spectroscopy
(XPS), Brunauer Emmett and Teller (BET) analysis, dynamic light
scattering (DLS), and vibrating sample magnetometer (VSM) analysis.
The characterization confirmed that the prepared material has a crys-
talline structure single-phase with a crystalline size of 35.02 nm. The
R-type hexagonal ferrite nanoparticles were immobilized on a glassy
carbon electrode (GCE) by a simple drop-casting approach to develop-
ing an efficient electrochemical sensor (SrSn2Fe4011-NPs) for sensitive
and selective LEV detection through an extended concentration range
(0.06 * 10*%6 to 170 * 10*6 M) and a low detection limit of (41.5nM).
The developed sensor was applied successfully to quantitatively deter-
mine LEV in clinical samples and pharmaceutical preparations with
excellent recoveries from 95.2 to 102.5 %.

MA 19.2 Tue 14:15 H20
Signatures of Berezinskii-Kosterlitz-Thouless transitions in
magnetic films in Nitrogen Vacancy Magnetometry — eMARK
PorTs and Snu ZuHang — Max Planck Institute for the Physics of
Complex Systems, Dresden, Germany

Nitrogen vacancy magnetometry provides sensitive measurements of
the correlation functions of magnetic degrees of freedom in a mate-
rial. Recent experiments have applied this technique in the study
of two dimensional thin films, candidates for realising the topological
Berezinskii-Kosterlitz-Thouless phase transition. We present calcu-
lations of frequency dependent relaxation rates for nitrogen vacancy
centres coupled to an XY-type magnetic film, and identify features
characteristic of the transition to quasi-long ranged order, and show
that algebraic spin correlations are inherited by the relaxation rate as
a temperature dependent power-law at low frequencies.

MA 19.3 Tue 14:30 H20
Development of an Ultra High Vacuum and Low Temper-
ature Scanning NV Magnetometer — eSanpip Marry!, Ri-
cArRDO JaviER PERA RomAN!, DinesH Pintol?, Kraus Kernb:3,
and AparAJITA SINGHAZT — I Max Planck Institute for Solid State Re-
search, Stuttgart, German — 2Technische Universitat Dresden, Dres-
den, Germany — 3Institut de Physique, Ecole Polytechnique Fédérale
de Lausanne, Lausanne, Switzerland

The nanoscale spatial resolution and calibration-free quantifiable mag-
netic field measurement capabilities of nitrogen-vacancy (NV) cen-
ters have enabled us to investigate the properties of magnetic spin
textures with high magnetic sensitivity through scanning probe mi-
croscopy across a wide range of temperatures and pressure. I will be
discussing the development of a scanning probe magnetometer capa-
ble of imaging magnetic nanostructures under ultra-high vacuum and
low temperature. Moreover, we have integrated commercial NV tips
with a home-built tip holder equipped with an AFM amplifier and

Location: H20

microwave excitation on the tip (not on the sample), allowing us to
have a magnetic image of any sample region without restriction. To
exploit the quantifying nature of NV magnetometry using Optically
Detected Magnetic Resonance, a coherent microwave (MW) delivery
to the probe is mandatory. I will also discuss different means of de-
livering MW to the NV probes through different designs of the tip
holders and how effective they are in coherently manipulating the NV
spin states.

MA 19.4 Tue 14:45 H20
On-surface Spin Characterization using Shallow NV Centers
in Diamond — eOrca SHEvTsoval2, ATHARVA PARANJAPEZ, Lisa
EBo23, BERNHARD Putz?*, ULRICH ZIENER?, MARVIN GRUNHAGEN?,
RAINER HERGES®?, and Aparajita SingHAD2 — 1Technische Univer-
sitdt Dresden, Dresden, Germany — 2Max-Planck-Institut fiir Fes-
tkorperforschung, Stuttgart, Germany — 3Universitit Konstanz, Kon-
stanz, Germany — *Universitdt Ulm, Ulm, Germany — 5Christian-
Albrechts-Universitat zu Kiel, Kiel, Germany

As interest in quantum systems surges due to their potential applica-
tions in quantum computing, information storage, and sensing, molec-
ular spins emerge as promising candidates for these technologies. Un-
like conventional systems such as superconducting qubits and trapped
ions, molecular spins offer unique advantages in stability, tunability,
and scalability. However, key challenges remain in assessing their co-
herent properties, which are crucial for practical application. Existing
techniques face limitations in terms of environmental requirements,
complexity, and invasiveness. In this context, Nitrogen-Vacancy (NV)
centers in diamonds emerge as a highly suitable solution, as they can
operate at a wide range of temperatures and provide non-invasive
optical readout. This study aims to leverage on the capabilities of
NV-center-based sensors to probe the coherent properties of molecular
spins, thus providing insights into their viability as stable and control-
lable components for future quantum technologies.

MA 19.5 Tue 15:00 H20
Imaging magnetic vortices in a van der Waals magnet at room
temperature with scanning NV magnetometry — eCAROLIN
ScurapER!, Erias Sreir!, MArio RiBEIROZ?, GrurLio GENTILEZ,
ALAIN MARTY?, CELINE VERGNAUD?, FREDERIC BONELL?, ISABELLE
RoBERT-PHILIP!, MATTHIEU JAMET?, VINCENT JACQUEs!, and Au-
RORE FINco! — lLaboratoire Charles Coulomb, Université de Mont-
pellier, CNRS, Montpellier, France — 2Université Grenoble Alpes,
CEA, CNRS, IRIG-SPINTEC, Grenoble, France

Two-dimensional van der Waals (vdW) magnets have gained signifi-
cant attention for their potential application in spintronics, however,
this would require room temperature magnetism and large-scale fab-
rication. Recently, ferromagnetic order at room temperature has been
demonstrated in thin FesGeTea grown by Molecular Beam Epitaxy
(MBE). Here, we employ scanning NV magnetometry to quantita-
tively image the magnetic texture in MBE-grown FesGeTey at the
nanoscale. We use the single spin of the nitrogen-vacancy (NV) defect
in diamond to investigate the effect of patterning on the magnetic or-
der and demonstrate the stabilisation of magnetic vortices in various
micron-sized structures at room temperature. Upon application of an
external magnetic field of a few mT we obtain a single ferromagnetic
domain in these structures, which allows us to extract a saturation
magnetisation of about 160 kA/m. Our results show the role of con-
finement for the stabilisation of complex magnetic structures in 2D
magnets and highlight the potential of the room temperature vdW
magnet Fe;GeTes for applications in spintronics.



