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Magnetic resonance imaging on the nanoscale – detecting coherent and incoherent sources 
 
Our group uses single-photon emitters in the form of nitrogen-vacancy centers in diamond as quantum 
sensors by optically detecting the spin state of the defects. This allows for various measurement mo-
dalities, across many decades of frequencies. Using such sensors, I will present our effort towards na-
noscale magnetic resonance imaging (nanoMRI) using a scanning probe approach pioneered in our 
group and explain how this technique can differentiate between two electron spins separated a few 
nm from each other in the same molecule. In addition, I will also introduce a noise spectroscopy me-
thod which allows us to differentiate, between different spin bath environments based on the memory 
(Markovianity) and dynamics (stationarity) of the noise spectrum. Together, the two examples, along 
with other methodologies developed by our group and by others, move us closer towards the goal of 
measuring the magnetic spectrum of a single molecule. 
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