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A low-barrier hydrogen bond (LBHB) is commonly defined as a case where the energy 
barrier for the hydrogen atom to shuttle between the two heavy atoms involved in the HB 
becomes comparable to the zero-point energy [1]. Conceptually, a LBHB seems to be 
just an ordinary intermediate case between a very strong HB, where the potential is a 
single-well, and a weak HB, where the potential corresponds to a highly asymmetrical 
double-well. However, the designation of a new name (i.e., LBHB) is too often taken 
automatically by most people as a hint that this class of HBs are special. In the past 
three decades, an intense debate has centered on the role of LBHBs in enzymatic 
reactions [2-10]. While structural and spectroscopic characteristics of LBHBs are well 
documented in the literature, several aspects of LBHBs are yet to be completely 
understood. For example, how important is it to consider the delocalization of the H atom 
(or more precisely the nuclear wavefunction) in LBHBs? What is the energetics of a 
LBHB? What can one learn about LBHBs from solid-state NMR studies? In this talk, I will 
present new solid-state NMR results to shed light on some fundamental aspects of 
LBHBs. 
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