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Introduction

By transferring the electron’s spin polarization to the surrounding nuclei[2], Dynamic Nuclear Polarization under Magic Angle Spinning conditions (MAS-DNP) has allowed a series of Nuclear Magnetic Resonance (NMR)[1] experiments that were previously impossible. While the methods are well developed under moderate magnetic field (9 T) and moderate spinning frequency (<8 kHz), it faces serious challenges to be extended to higher magnetic field and/or faster spinning. This is due to the partially effective polarizing agent (bi-nitroxides) used for high field MAS-DNP[3],[4]. Here, we intend to analyze why and how to overcome this situation by studying commonly used biradicals in MAS-DNP experiments. The results obtained will be compared with the prediction of a theoretical model previously developed[5],[6].
Experimental


The experiments were carried out at the NHMFL on the 600 MHz MAS-DNP spectrometer (CIMAR). The sample was 10 mM AMUPol with 0.1 M proline, in d8-Glycerol/D2O/H2O (6/3/1 v/v/v). The experiments consist in measuring the proton steady state polarization in the presence and absence of microwave (mw) irradiation as performed in [7]. 
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Results and Discussion


Figure 1 shows the measured εon/off coefficient as the black curve as the ratio between the mw on signal and the off one. This curve is similar to previously published data[3] and εon/off is moderately dependent on MAS. The green curve shows the mw off signal intensity, called depolarization that indicates how AMUPol modifies the nuclear polarization in the absence of mw irradiation. The εDepo decreases with increasing the spinning speed, and is slightly lower than previous results at lower field [7] (0.5 vs 0.4). The true polarization gain obtained via εReal = εon/offεDepo is plotted as the red curve. This curve presents a maximum at about 1 kHz and then decreases. These results are in agreement with previous theoretical predictions[5],[6].
Conclusions
The experimental data confirm that AMUPol depolarizes even at high field. This reveals that the true polarization gain generated at higher field is also below the previously believed values and that the real gain is MAS dependent. The results confirm the prediction obtained via a theoretical model and its ability to predict the experimental outcome, leading the path to radical design.
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Fig.1 MAS dependence of εon/off (black circles), εReal (Red squares), left axis, and εDepo (green triangles), right axis.









