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Explosive Possibilities

Pinhead Town Talk on Blowing Things Up

“Blowing things up for fun, profit, war, and medicine” is not the newest Playstation fantasy-combat game. Featuring neither exploding limbs nor sweaty game controllers, the science of blowing things up is the subject of this week’s Pinhead Town Talk. 

Dana Dlott, Chemistry Professor at the University of Illinois Urbana-Champaign, is accustomed to extreme conditions. Small-scale explosions, nanoshock waves, and high-powered lasers are commonplace in his laboratory. Good thing, because elevated pressure and summer heat await Dlott when he arrives 9,545 feet above sea level on Tuesday to discuss the secrets behind atomic bombs, the formation of the solar system, and cell-exploding nanoparticles.

Dlott hosts “Blowing things up for fun, profit, war, and medicine” at the Conference Center in Mountain Village on Tuesday July 21st. The talk runs from 6 - 7:15 p.m. Admission is free and there is a cash bar.

“Our nation has been concerned with high explosives since Alfred Nobel patented dynamite in 1867. Today we spend a ton of money on shock wave research but still don’t understand how the simplest element, hydrogen, reacts under extreme temperature and pressure,” Dlott responded when asked why he investigates shock compression. 

Certainly, hydrogen is a unique. It is the most basic of all atoms, but has the potential to bring an entire city to ash. Under tremendous heat and pressure, two hydrogen nuclei smash together forming a heavier nucleus in a reaction called nuclear fusion. The process releases roughly one million times more energy than a chemical reaction, and as the fusion reaction perpetuates, an unlimited supply of energy and minimal radioactive waste are produced.

The sun and stars are the only products of naturally occurring nuclear fusion, while the hydrogen bomb, is a product of the man-made variety. As opposed to nuclear fission, or the splitting of the nuclei of the radioactive isotopes of uranium and plutonium, nuclear fusion has great potential as an alternative and clean energy source. Nuclear fusion utilizes the hydrogen in salt water as its major “fuel” and releases no nuclear waste or fossil fuel combustion products. 

However, the underlying physics and chemistry behind nuclear fusion remain unclear, rendering the process uncontrollable and risky until additional scientific data establishes coherent and reproducible phenomena. 

Last year alone, the United States spent up to $52.4 billion on nuclear weapons programs, reported the Los Angeles Times, and in April 2009, the $3.5 billion dollar National Ignition Facility completed its 15-year construction of the world’s largest laser. The 192 lasers make up 60 miles of fiber optics, light amplifiers, crystals, and mirrors and are controlled by more points than a space shuttle. 

Dlott’s laboratory reduces large-scale explosives to the microscopic level by studying how individual shock waves travel through mediums of diverse densities and chemical compositions. 

“We want to know what happens to the individual molecules when we slap a material with an impactor, send shock waves, and cause everything to detonate,” Dlott explains. 

Air, water, iron, and plastic, for example, carry shock waves at speeds ranging from 760 to 21,000 miles per second. Using laser vibrational spectroscopic techniques, Dlott’s laboratory can actually watch shock waves travel over a surface’s monolayer (a single layer of molecules) in real-time. His experiments help prove or disprove mathematical models and are paving the way to safer explosives and biological devices. 

“The more we understand what is happening to the individual molecules, such as hydrogen atoms, the less bombs we have to blow up,” Dlott said. With 15 - 20 bombs detonated every year at Nevada’s Test Site, Dlott’s research certainly has implications for a safer and more energy-efficient thermonuclear weapons future. 

At the Pinhead Town Talk, Dlott will further elucidate how shock waves contribute to drug delivery and therapeutics for medical complications, including tennis elbow, bone fractures, kidney stones, arterial plaque, and cancer. 

Come explore the explosive possibilities on Tuesday July 21st with the scientist himself. 

Pinhead Town Talks are co-produced by the Telluride Science Research Center (TSRC) and Pinhead Institute, and are sponsored by the Telluride Mountain Village Owners Association (TMVOA). 

For more information please visit www.telluridescience.org or call Nana Naisbitt, TSRC executive director at 970-708-0004. 

