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New mechanism discovered for controlling
ultracold chemical reactions

August 3 2015
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Researchers have discovered a new interference mechanism in ultracold
chemical reactions, one which has important technological applications
in precision measurements, sensing and quantum computing.
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"Remarkable progress in cooling and trapping molecules in recent years
has opened up an entirely new energy regime for studying chemical
reactivity at temperatures below one micro-Kelvin," said Brian
Kendrick, of the Los Alamos National Laboratory's Theoretical
Division. "Ultracold chemistry exhibits unique quantum properties,
which provides a switch for effectively turning the reaction on or off."

Chemical reactions at ultracold temperatures have unique (quantum)
properties that do not occur at normal room temperatures, causing the
ultracold chemical reaction rates to be comparable to or even larger than
they are at room temperature.

The discovery of a new mechanism for controlling ultracold chemical
reactions is based on the interference between two reaction pathways,
which contribute to the total chemical reaction rate. The pathways add
up or interfere with each other, either constructively or destructively.

At ultracold temperatures, the interference between these pathways
becomes dramatically enhanced, reaching the maximum or minimum
possible values allowed. Scientists can use this new mechanism to switch
the reaction on or off by applying external electric or magnetic fields to
control whether the interference is constructive or destructive.

This new mechanism is a general property of ultracold chemical
reactions and will play a crucial role in their technological applications.

More information: Nature Communications 6, Article number: 7918
DOI: 10.1038/ncomms8918
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