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V!" defects in hBN 
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• Single missing boron atom
• Negatively charged (-1)
• Spin-1 system (atom-like)
• Optical initialization & readout at RT
à High spin polarization: 𝑃! ≳ 0.95

• Dipolar spin-spin interactions 
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Strongly interacting 2D ensemble
• Geometric: thickness < inter-defect spacing & Dynamical: interactions dominate dynamics
• Many-body noise spectroscopy: spin decoherence profile 𝐶 𝑡 = 𝑒-. /!0 "/$
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Nuclear-spin noise 
baseline: 𝑇!"#$~1µs 

Stretch power reveals dimensionality



Exploration of spin dynamics in 2D
• Infinite-temperature spin transport à emergence of spin diffusion
• Local autocorrelation for survival probability of 𝑆*: 𝐶%&'()** 𝑡 = ∑+ 𝑆+* 𝑡 𝑆+* 0 ,-.
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Outlook
• Sensing: interaction-enabled 

entanglement for enhanced metrology
à local, in-situ 2D sensors with high 
sensitivity & spatial resolution 

• Simulation: interplay of reduced 
dimensionality & disordered, dipolar 
interactions 
à 2D dipolar spin glasses, anomalous 
spin transport 
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