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Accelerating multidimensional NMR and MRI experiments using
iterated maps SEAN BARRETT, MERIDETH FREY, Yale Univ Physics Dept,
ZACHARY SETHNA, Princeton Univ Physics Dept, GREGORY MANLEY, SU-
VRAJIT SENGUPTA, KURT ZILM, J. PATRICK LORIA, Yale Univ Chemistry
Dept — Techniques that accelerate data acquisition without sacrificing the advan-
tages of fast Fourier transform (FFT) reconstruction could benefit a wide variety
of magnetic resonance experiments. Here we discuss an approach for reconstructing
multidimensional nuclear magnetic resonance (NMR) spectra and MR images from
sparsely-sampled time domain data, by way of iterated maps [1]. This method ex-
ploits the computational speed of the FFT algorithm and is done in a deterministic
way, by reformulating any a priori knowledge or constraints into projections, and
then iterating. In this paper we explain the motivation behind this approach, the
formulation of the specific projections, the benefits of using a ‘QUasi-Even Sampling,
plus jiTter’ (QUEST) sampling schedule, and various methods for handling noise.
Applying the iterated maps method to real 2D NMR and 3D MRI of solids data, we
show that it is flexible and robust enough to handle large data sets with significant
noise and artifacts. [1] M. A. Frey, Z. Sethna et al., Journal of Magnetic Resonance
v237, 100 (2013).

Sean Barrett
Yale Univ Physics Dept

Date submitted: 15 Nov 2013 Electronic form version 1.4



