Keynote

THE PUZZLING BEHAVIOR OF LIQUID WATER: SOME CLUES FROM
THE NANOSCALE

H. E. Stanley,l P. Kumar,1 L. Xu,1 Z. Yan,1 M. G. Mazza,1 S. V. Buldyrev, F.

Mallamace,3 and S.-H. Chen4
23 July 2007 — marques.tex

ICenter for Polymer Studies and Department of Physics Boston University, Boston,
MA 02215 USA
Department of Physics, Yeshiva University 500 West 185th Street, New York, NY
10033 USA
®Dipartimento di Fisica, Univ. Messina Vill. S. Agata, C.P. 55, 1-98166 Messina,
ITALY
*Nuclear Science and Engineering Department Mass. Inst. of Technology, Cambridge,
MA 02139 USA

Abstract

Despite decades of research water’s puzzling properties are not understood and 63
anomalies that distinguish water from other liquids remain unsolved. We introduce
some of these unsolved mysteries, and demonstrate recent progress in solving them. We
present recent evidence from experiments and computer simulations on bulk and on
nanoconfined water supporting the hypothesis that water displays a special transition
point (which is not unlike the “tipping point” immortalized by Malcolm Gladwell). The
general idea is that when the liquid is near this “tipping point,” it suddenly separates
into two distinct liquid phases. This concept of a new critical point is finding
application to other liquids as well as water, such as silicon and silica. We also discuss
related puzzles, such as the mysterious behavior of water near a protein.
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