
Hydrogen bond dynamics in liquid 
water from quantum molecular dynamics 

 
Francesco Paesani and Gregory A. Voth 

 

Center for Biophysical Modeling & Simulation and Department of Chemistry 
University of Utah, Salt Lake City, UT 84112 

 
An ab initio-based, polarizable water force field is employed in combination with 
the centroid molecular dynamics method to investigate the ultrafast 
rearrangement of the hydrogen-bond network at a quantum-mechanical level. In 
particular, the orientational dynamics of dilute HOD molecules in H2O and D2O is 
analyzed as a function of the temperature, and the results are discussed in 
connection to the experimental linear and two-dimensional infrared spectra. The 
importance of nuclear quantum effects is quantitatively assessed, and a 
comparison with the results obtained from classical simulations with point charge, 
empirical force fields is presented. 
 
 


