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Pinhead Town Talk on the

Molecular Motions and Freezing Dynamics of Water

It has been hailed as “Colorado’s liquid gold,” debated over as the primary cause of both political conflicts and sanitation crises, and has sustained all forms of life for billions of years. Made up of merely three atoms, it is the only substance that appears in nature simultaneously as liquid, solid, and gas. 

If you are thinking white water kayaking, a powder day on the Plunge, a misty day in the mountains, or perhaps more scientifically, two hydrogen’s linked to one oxygen, then you are ready for June 30th’s Pinhead Town Talk. “Water, water everywhere: But do we understand a drop of it?” will be presented by Dr. Iwao Ohmine, renowned Professor of Chemistry at Kyoto University.

Tuesday’s Talk from 6:00 – 7:15 pm will be held at the Telluride Conference Center in Mountain Village. It is co-produced by the Telluride Science Research Center (TSRC) and Pinhead Institute, and sponsored by the Town of Mountain Village Owners Association (TMVOA). Admission is free and there will be a cash bar.

Scientists have investigated water’s role in diverse fields, like climate change, hydroelectricity, human health, marine biology, and chemistry. Still, the behavior of water molecules at the microscopic level remains a mystery to the scientific community at large. 

“Why is water so good and important for us and nature, and how do the properties of water, both mild and violent, arise?” Ohmine asks. 

Ohmine is interested in the numerous phases and places water exists, and he specifically studies how water molecules assemble (or hydrogen bond) to perform processes like freezing and evaporation.

“Water behaves almost exactly like a human society,” says Ohmine. “An individual water molecule has a strong propensity to interact with its neighboring water molecules to form an intimate, local society.” Yet like to a tight-knit community, “there can exist a certain level of frustration within the water society,” he explains. 

An ice glacier, for example, is comprised of frozen water molecules tightly bonded in a resilient three-dimensional “society.” However, when temperatures rise above 0( F, the interlocked water molecules naturally absorb energy and begin to loosen their grips and rearrange. This onset of melting is what Ohmine calls “frustration,” infiltrating the formally “content” glacier community.

Similar to ice, liquid water assembles into structured societies and can experience underlying “frustration” among its hydrogen and oxygen inhabitants. 

“The large heat capacity of seawater contributes to the planet’s mild climate. The seawater society excludes ‘others,’ or impurities like oil, but if a ‘strong king,’ or a charged ion, comes in, water changes its dynamic behavior and thunder is generated!” 

At times, the movement of liquid water molecules reaches exceptionally high frequencies, higher than your cell phone or microwave. During these instances, “water ‘sings’ as Bach, Beethoven, and even Bon Jovi,” says Ohmine. Water’s melodious nature will be revealed at Ohmine’s Town Talk when he presents interactive water dynamics for the audience.

An incredibly abundant and unique substance, water has uprooted cities, cultivated Olympic athletes, washed away spiritual impurities, and been the all-star of diverse scientific matters.
Nevertheless, few scientists have mastered a precise and accurate depiction of water’s molecular motions and freezing dynamics. Telluride will have the special opportunity to explore these unique behaviors from the water-master himself, Iwao Ohmine, at this week’s Pinhead Town Talk. 

For more information please visit http://www.telluridescience.org/pinhead/2009 or call TSRC Executive Director, Nana Naisbitt at 970-708-0004.




