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The field of Magnetic Resonance Imaging (MRI) most often only needs to consider isolated
single spin 1/2 systems (i.e. the protons of water molecules).

Despite significant overlap between the NMR and MRI fields, the two in general exploit different
formalisms (Bloch vs. Schrodinger). Although Bloch and Schrodinger equations indeed can be
used interchangeably in this context, the quantum formalism can bring valuable insight and
tools to tackle control problems in MRI via the use of Hamiltonians, product operator formalism
and other tools developed for quantum control and quantum computing purposes.

After an introduction of the challenges in control the MRl community faces, | will present a
series of concrete examples where these tools have significantly contributed recently. In-vivo
and in-vitro data illustrations will be provided [1]. Examples include strongly modulating pulses
(Fortunato et al.[2]), quantum process tomography and gradient ascent pulse engineering
(GRAPE) (Khaneja et al. [3]) techniques.
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