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A work on sensitivity enhancement by means of cross polarization mediated by heteronuclear
dipole-dipole coupling of nuclear spin-1/2, in both the solid-state NMR diamagnetic and paramagnetic
systems are presented. Two novel schemes, Nuclear Integrated Cross Polarization (NICP) and
Simultaneous Adiabatic Frequency Sweep Cross Polarization (SADIS CP) were proposed, analyzed and
verified experimentally. We have shown in NICP that application of adiabatic spin-locking from far
off-resonance to on-resonance on the source spins is particularly effective to spin-lock large spectral
distribution of the source spins, which allows more active participation of the source spins in polarization
transfer. SADIS CP provides a general framework for all current existing cross polarization schemes. We
demonstrated the effect of gradually turning on the additional adiabatic frequency sweep spin-locking on
the target spins, which corresponds to reducing the time-dependent Hartmann-Hahn mismatching factor,
and as a result, polarization transfer is sped up, despite having a smaller time-dependent effective dipolar
coupling. This scheme offers new solution to issue such as (i) wideband polarization transfer even in the
presence of large bandwidth offset effect on both the source and target spins, and (ii) spins with fast
relaxation on both the source and target spins. With demonstration of SADIS CP on paramagnetic sample,
we have proven that essential and robust spin-locking on both channels did induced substantial
polarization transfer, which has not been able with currently existing cross polarization schemes.
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