Network defects and molecular mobility in liquid water
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As a step toward elucidating the connection between the structure and mobility of liquid
water, we analyze quenched molecular dynamics configurations at different densities. We find
that the mobility is directly related to the existence of “topological defects” of the tetrahedral
network. The defects act as catalysts, providing lower energy pathways between different

tetrahedral local arrangements.

INTRODUCTION

Two decades of computer simulation studies on water
and aqueous solutions have immensely broadened our
knowledge about this ubiquitous and unusual liquid.'” It is
now possible to reproduce in a molecular dynamics (MD)
simulation a wide range of measurable properties of water,
from thermodynamics to structure and microdynamics.

.

and translational single particle diffusion. The simulations
in the stretched region (density less than equilibrium) show
that the decrease in molecular mobility on lowering the den-
sity correlates with the decrease in (i) the number of water
molecules found within the first coordination shell, and (ii)
the fraction of water molecules with more than four intact
HBs. Both (i) and (ii) indicate the presence of defects in the
perfect four-coordinated network whose number decreases

PR TR § 1

Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpo/jcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpo/jcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpoljcpcr.jsp



Downloaded 16 Jan 2003 to 128.197.42.78. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpo/jcpcr.jsp



