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We have recently shown that the large
electron spin-polarizations generated
optically through the radical-triplet
pair mechanism (RTPM) can be transferred to nuclei to enhance sensitivity
in solution-state NMR [1]. This optical
method offers a new route to Dynamic Nuclear Polarization (DNP) without
the need for microwave pumping
(Fig. 1). NMR is intrinsically insensitive Figure 1. Optically generated triplet hyperpolarizes a
1
due to the low thermal spin- stable radical via the RTPM, leading to enhanced H NMR
polarization of nuclei, limiting both sensitivity in aqueous solution (Reproduced from [1]).
routine applications and development of new methodologies; DNP seeks to overcome
this barrier by using the much larger electronic spin polarization to boost nuclear population differences [2]. DNP methods typically involve microwave pumping of thermally
equilibrated electron spins, with maximum enhancements limited by the thermal electron spin-polarization. Hyperpolarizing the electron spin by optical pumping could offer
much larger enhancements whilst also removing the need for microwave irradiation.
Alongside our proof of principle demonstration of RTPM enhanced NMR we report recent progress in optimizing the method. Combining time-resolved EPR investigations
with recent kinetic studies [3] we have further developed our understanding of the radical-triplet pair system. Correlating this data with NMR measurements we have identified
the requirements to maximise the DNP enhancement, and have exceeded our previous
record whilst also removing the requirement for costly solvent deuteration.
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