	[image: image1.jpg]



	The Race for Absolute Zero: Laser Cooling


	Lasers are associated with tremendous heat, but some physicists have been using them to reach the coldest temperatures ever recorded on Earth… absolute zero.

Absolute zero = 0 K or -273.15°C
The temperature at which atoms within substances cease to move.

Experiments in the 1900s, using liquefied gases, hydrogen and helium, brought physicists within 4°C of absolute zero. 

But in the early 1990s, a new method meant cooling could reach new lows.

Laser Cooling

Prof Wolfgang Ketterle MIT, USA – “In was in late ‘91 or early ‘92 that we had an idea, an idea how a different arrangement of laser beams would be able to cool atoms to a higher density and it worked and this was really a trigger point.”

Photons from the laser cool materials by extracting energy from their atomic motion. 

The movement of the atoms slows down, decreasing their temperature. 

Laser cooling: Photons hit atoms within gas. Average speed of atoms is reduced. Slower atoms, lower temperature

Ketterle was not the only one using this method.

In Boulder, Colarado, Eric Cornell and Carl Wieman were using a similar laser cooling technique… using evaporative cooling to reduce the temperature even further.

For some of the substances to change state from a liquid to a gas, energy is required and this energy loss cools the liquid further.

Prof Eric Cornell, University of Colorado, USA – “We keep the atoms in a sort of magnetic bowl and we confine the atoms there. They zoom around inside the bowl and then the hottest ones have enough energy to roll up the side of the bowl and fall over the edge, slop over the edge, taking away with them much more than their fair share of energy and the atoms that remain have less and less energy, which means they move slower and slower and start to cluster near the bottom.”
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	The Race for Absolute Zero: Laser Cooling


	The race between the Colorado and MIT teams was close, but in June 1995, Cornell and Wieman cooled rubidium to 170 billionths of a degree above absolute zero.

They had beaten the MIT team by a matter of weeks.

Both groups’ efforts were rewarded when they shared the Nobel prize for physics in 2001.

Two years later Ketterle reached an even lower temperature, less than 1 billionth of a degree above absolute zero.

It might never be possible to cool substances further, but Ketterle and other physicists continue to strive to reach the absolute limits of temperature.
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