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Abstract 

Water is one of the most ubiquitous substances in the universe.  Despite long study 
from both experimental and theoretical approaches, phenomena in liquid water and 
its coupling to other systems continues to be a source of rather rich and interesting 
physics.  In this talk, I will discuss how first principles methods (ab initio) play an 
important role in understanding fundamental properties such as acid-base chemistry 
and ion diffusion in liquid water. In particular, I will show how these methods 
elucidate deep insights into the molecular mechanisms associated with the Grotthuss 
mechanism of proton diffusion in water as well as the anomalous diffusion of water 
around ions like CsI and NaCl. The importance of nuclear quantum fluctuations and 
their effect on structural  and electronic properties will also be discussed. In the final 
part of my talk, I will discuss some recent work looking at the coupling of peptide and 
water hydrogen bond networks in a model protein relevant for neurodegenerative 
diseases. 
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