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Vysoce citlivé nanosenzory schopné fungovat v | Highly sensitive nanoscale sensors capable of operating in

biologickém prostfedi jsou kliCové pro pokrocilou | biological environments are increasingly important for

klinickou diagnostiku, neurovédy a biomedicinské | clinical diagnostics, neuroengineering, and advanced

zobrazovani. Biomedicinské inzenyrstvi stale astéji | medical imaging. Biomedical engineering is beginning to

<Zt vyuziva kvantové emitory jako nové senzorické | exploit quantum emitters as next-generation sensing

a prvky, pti¢emz jejich praktické uplatnéni vyZzaduje | elements, where precise nanoscale organization is essential
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DNA-assembled quantum emitters for sensing and photonics

Kvantové emitery pro sensing a fotoniku sestaven

pfesnou nanoskopickou organizaci a biologickou
kompatibilitu. Cilem prace je vyvinout novy typ
senzoru na bazi DNA samouspoiaddni grafenovych
kvantovych te¢ek (GQD). To umozni zvyseni
citlivosti zafizeni na magnetické pole a tim zlepsi
diagnostické vlastnosti senzoru. Kontrola umisténi a
orientace  GQD umozni konstrukci architektur
Sriznym poctem emitert, U kterych lze
systematicky ladit vzajemnou vazbu a kolektivni
optické vlastnosti, coz poskytne zaklad pro
kvantovou senzoriku. Kandidat/ka bude vyskolen/a
v DNA nanotechnologiich, povrchové
funkcionalizaci uhlikovych nanomateridli a optické
spektroskopii. Vyvine chemické strategie pro
funkcionalizaci GQD pomoci "DNA tchytd"
kompatibilnich se sestavovanim origami, dosahne
selektivni vazby jednotlivych GQD na definované
pozice na upravenych DNA konstrukcich a sestavi
architektury s vice GQD s programovatelnymi
vzdalenostmi a orientacemi. Vysledné struktury
budou charakterizovany pro posouzeni vazby
emiterd a fotofyzikalniho chovani zavislého na
geometrii. Tato prace vytvoii platformu pro
organizaci uhlikovych kvantovych emitert. To
povede k vyvoji multifunkénich kvantovych senzori
Vv biologickém prostiedi.

for translating quantum sensitivity into practical,
biocompatible devices. The aim of this PhD thesis is to
develop new type of DNA-enabled nanoscale sensor based
on the assembly of graphene quantum dots (GQDSs). This will
enable increased sensitivity of the device to magnetic fields.
The device will be constructed by positioning GQDs on
DNA origami templates with sub-nanometer precision.
Controlled placement and orientation of GQDs will enable
the construction of few- and multi-emitter architectures in
which inter-dot coupling and collective optical properties can
be systematically tuned, providing a foundation for quantum
sensing. The candidate will be trained in DNA
nanotechnology, surface functionalization of carbon
nanomaterials, and single-emitter optical spectroscopy. They
will develop chemical strategies to functionalize GQDs with
DNA handles compatible with origami assembly, achieve
selective binding of individual GQDs to predefined positions
on tailored DNA scaffolds, and assemble multi-GQD
architectures with programmable distances and orientations.
The resulting structures will be optically characterized to
assess emitter coupling and geometry-dependent
photophysical behavior. This project will create a scalable
platform for organizing carbon-based quantum emitters with
molecular precision, directly supporting the development of
multifunctional quantum sensors in biological environment.
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