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Résumé

Solid-state NMR spectroscopy is a unique technique for the characterization of the atomic-
level structure and dynamics of materials. However, this technique can often prove challeng-
ing to detect nuclei S subject to large anisotropic NMR interactions, such as chemical shift
anisotropy (CSA) or quadrupolar coupling for S ≥ 1. It has been shown recently that such
spectra can be detected indirectly via protons using the 1H-{S}T-HMQC scheme.[1,2] This
simple sequence is made of only four rectangular pulses: a pi/2 and pi pulses forming a spin
echo on the 1H channel and two symmetrical long pulses applied to the S spin, which rein-
troduces the 1H-S dipolar coupling through the TRAPDOR (TRAnsfer of Populations in
DOuble-Resonance) effect. Because of the lack of any recoupling scheme on the 1H channel,
the T-HMQC sequence is robust to spinning speed fluctuations and thus free of t1-noise.
Moreover, its sensitivity is higher than the conventional D-HMQC sequence.
In the present work, we analyze using simulations of spin dynamics and solid-state NMR
experiments at 18.8 T under fast magic-angle spinning the efficiency and robustness of the
T-HMQC sequence for the indirect detection of spin-1/2 (195Pt), spin-1 (14N) and spin-3/2
(35Cl) isotopes.[3] We show that maximum sensitivity is achieved for offsets multiple of MAS
frequency and moderate radiofrequency fields, accessible with common MAS NMR probes.
For 195Pt, the transfer efficiency increases with larger CSA and still significant for CSA
values of 3 MHz. For 14N, single- (1Q) or double-quantum (2Q) coherences can be selected
during the indirect evolution period, t1. We show that the 2Q version is less efficient than
the 1Q one, but yields higher spectral resolution. In the case of 35Cl, the T-HMQC method
allows to scale up the resolution either by a factor of 18 or 3.9 with respect to the D-HMQC
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by selecting 2Q or triple-quantum (3Q) coherences, respectively, during t1 period.
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