Tailoring Hyperfine Coupling through Ligand Tuning
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Molecular quantum sensors exploit two-level electron spin states Performance is dictated by , Which can be further optimized
to detect external disturbances thanks to their strong sensitivity.l] by tuning parameters such as spin-orbit coupling, crystal field splitting, and

electron-nuclear hyperfine interaction. 2]
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Electron-nuclear hyperfine interaction (HFC) has three major components: , Spin-Dipole Interaction and Spin-Orbit Coupling which have
been calculated at a DFT level including relativistic corrections using ZORA for the systems shown above. 3!
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Spin density is affected by lowering inner-shell confributions in d° AQ
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metal centres while competing contributions were observed in d' metal centers. Mgy~ Ag,% Ags=s ASOC ~ ASOC ASOC

Spin-dipolar interaction is defined by the SOMO character ((d;| foun|di)). B Ag,# Ag,# Ags=> ASOC # A30C+ ASOC
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Jahn-Teller distortions disrupts axial relationship generating rhombicity due to The can be controlled by adjusting metal-ligand bond
orbital mixing. covalency, affecting s-shell contributions through
mechanisms.
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breaking modifications, such as Jahn-Teller distortions.

SOC contribution correlates with Ag; anisotropic molecules yield greater
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