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AQuSeND is moving diamond quantum sensing: from optimized materials and

robust quantum control towards integrated devices and real-time C: YAV UNIVERSIDAD
measurements in complex physical and biological environments. - %‘ @ DE MURCIA
Here, we present selected AQuSeND results from 2024-2026. N/h
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Better diamond quantum sensors

Optimized single-NV sensing [1] : ‘ e, 8 INTEGRATE

Optimized optical excitation improves initialization and readout Ve [ o . .
of individual NV centers, providing a reproducible platform . | Bringing quantum sensors into devices
for sensing in complex optical and microfluidic environments. -

Magnetic-field endoscopy
Engineering & understanding (nano)diamond properties [2-6] Nanodiamond-coated imaging fiber bundles enable
Optical, spin, and surface properties determine ND sensor . remote, spatially resolved magnetic-field mapping
performance. AQuSeND investigates the role of NV concentration, () ) &) ( in confined and optically inaccessible environments.
defect landscape and surface termination to optimize ND sensors. | J

@ B ll-optical T | ing T
(1) Triacid boiling =% O, soft etch plasma =~ & 0, annealin : A ——— all-optical T, alternating Ty ————

T s @R we €l T Distributed fiber sensing
: | © & N MHQ ] | (|4 Embedding diamond sensors into optical fibers enables
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WA | TEUEESNIN S 7T distributed ODMR sensing and spatial localization of
)| DIRIE magnetic perturbations along the fiber.
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SENSE

CONTROL From quantum sensors to real environments
Robust quantum sensing protocols
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Microwave-free magnetometry [7] ] =% . gy
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Near-zero-field cross-relaxation enables magnetic imaging with NV nanodiamonds , . = \
. : . R . . : Continuous T, relaxometry turns NDs into <
without microwave excitation, simplifying sensing in constrained environments. _ . ) _s0)
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All-optical sensing of superconductivity [13]
Microwave-free nanodiamond magnetometry
detects magnetic-field changes across
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Zero-field Ensemble Neutralization via
Interleaved Trilevel Handling (ZENITH) [8]
The developed protocol suppresses
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g;;;,;,; Towards biological quantum sensing [14,15]
0
Ll - Understanding cellular uptake and intracellular processing of diamond particles provides
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Microwave-free *C hyperpolarization of o \\X w2
Diamond Particles Enabled by Magic Angle \ \

Spinning and NV Centers [9,10] “’ e o
NV-based *C hyperpolarization has been
demonstrated in micro- and nanodiamonds,

the biological foundation for future intracellular quantum sensing. Confocal imaging
reveals particle-associated localization of Myo-X, EEA1 and tubulin-related signals, and
their response to cytoskeletal perturbation

13C signal

d4 ds5

0.1 uM Clgo % 24h No MDs (Myo-X, MTs)

0 1 2 3 4 5 86
MAS frequency (kHz)

. . a) b)
while a microwave-free MAS approach
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Further theoretical developments address
heat and current fluctuations in strongly coupled open quantum systems.[11,12]
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