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Deep underground lab brings top award

Margaret Munro, CanWest News Service

Wednesday, November 15, 2006

Physicists who went two kilometres underground in a Northern Ontario mine to solve one of the mysteries of the universe have picked up Canada’s newest science prize.

The team at Sudbury Neutrino Observatory (SNO) has won the inaugural John C. Polanyi Prize and $250,000 for experiments conducted in a super-clean lab in the Inco. Ltd Creighton mine. Polanyi, of the University of Toronto, who won the Nobel Prize for chemistry in 1986, will award the prize to the team today for discoveries about tiny sub-atomic particles called neutrinos that zip through the Earth and everything on it, but are so elusive they are nearly impossible to catch. 

Excavation of the SNO cavity. Photos of the 12-metre wide vessel, two kilometres underground in the Creighton mine in Sudbury, where the scientists detected tiny neutrinos that fly through the Earth. (CanWest)

The group — led by Art McDonald of Queen’s University in Kingston, Ont. — discovered the elusive particles change into different forms as they zip from the sun to Earth, solving the mystery of what happened to neutrinos that scientists believed had gone missing on the journey. This led to the revision of the Standard Model, the theory describing the elementary particles that form the building blocks of all matter. 

The SNO team ran its experiments deep underground to observe neutrinos away from the cosmic rays and radiation at the Earth’s surface, which interfered with their detection. 

The work has been earning the scientists accolades and headlines for years. It has also attracted close to $50 million in new money that is enabling them to double the size of the underground lab, devise further experiments and build a workshop for themselves on the surface. 

"After years of doing ’an’ experiment and living in trailers, now we have a permanent above-ground facility," says McDonald, who will lead Polanyi and other dignitaries around the expanding facility today. They will also head underground, where excavation crews are digging out a new clean lab the size of a four-storey house to supplement the original ten-storey facility, which houses the sphere used to study the neutrinos. 

The 12-metre diameter sphere is filled with $330-million worth of heavy water, and surrounded by almost 10,000 computerized detectors. When a neutrino hits the nucleus of one of the heavy water atoms bang on, which occurs about 10 times a day, it produces a tiny burst of light and allows the scientists to characterize the different forms. 

McDonald says the team will pull the plug on the sphere in November and return the heavy water to Atomic Energy of Canada Ltd. The plan is to replace it with a fluid normally used to produce soap for the next round of experiments; the fluid won’t degrade the giant acrylic vessel and will be ideal for the next round of experiments. 

The Sudbury observatory is the deepest, cleanest research site in the world, and McDonald says teams from Britain and the U.S. are keen to collaborate with Canadians to use the facility to step up the search for dark matter and rare forms of radioactivity. Several proposed international projects worth $10 million to $20 million each are under review by various funding agencies. 

The Canadian Foundation for Innovation is financing the bulk of the $50-million expansion to turn SNO into "SNO-Plus." McDonald says the site is ideal for studying the so-called dark matter left over from the Big Bang that is believed to make up 25 per cent of the universe. 

One of the proposed SNO-Plus projects is to look for dark matter particles called WIMPs, short for weakly interacting massive particles. 

"It’s the sort of thing that is in the spaces when you look out on a starry night," McDonald says of the poorly understood dark matter. 

McDonald says it should be possible to detect them using super-sensitive devices planned for SNO-Plus, much like the earlier experiments that detected and characterized neutrinos. 

While it may sound obscure, McDonald says the work on dark matter is important. 

"It really is the cutting edge," he says. "I mean, gee whiz, if you don’t know what 25 per cent of your universe is, that’s a pretty big question."
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