
 

Atom interaction discovery valuable for
future quantum technologies
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As the two lasers move together, the atoms interact with each other and exchange
properties. Credit: University of Otago
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By breaking with conventionality, University of Otago physicists have
opened up new research and technology opportunities involving the basic
building block of the world—atoms.

In a study, just published in Nature Communications, researchers put one
atom inside each of two laser beams before moving them together until
they started to interact with each other.

Co-author Associate Professor Mikkel F. Andersen, of the Department
of Physics, says this allows the atoms to exchange properties in a way
which could be "very useful" for future quantum technologies.

"Our work represents an important step in our capability to control the
atomic world," he says.

As atoms are like magnets, when the pair start interacting, they start
changing each other's direction, counterbalancing each other.

It is the first time this "pure test of the basic interaction" has been shown
in a lab using two single atoms. Previous experiments have been based
on multiple atoms, which can result in undesirable outcomes, such as 
chemical reactions between the atoms.

By showing how to build multi-atom quantum systems from the bottom
up, scientists can do things that are not possible using conventional
methods.

"Assembling small physical systems atom by atom, in a controlled way,
opens up a wealth of research directions and opportunities that are not
otherwise possible. It also leads to the atoms displaying different
behaviours than if they were one of many in the system," Dr. Andersen
says.
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This includes a finite-temperature quantum entanglement resource. This
is significant because entangled particles remain connected, even over
great distances, and actions performed on one affect the other.

Entanglement can be used to enhance technologies as, because the atoms
are interconnected, they can co-operate on a set task, rather than
operating on its own.

"When we get to the point where we can exploit quantum entanglement,
we will have a second quantum technology revolution—like we did with
lasers, which made the internet possible.

"This is why making robust entanglement technology is important—and
New Zealand is right at the forefront of this research."

  More information: Pimonpan Sompet et al, Thermally robust spin
correlations between two 85Rb atoms in an optical microtrap, Nature
Communications (2019). DOI: 10.1038/s41467-019-09420-6

Provided by University of Otago

Citation: Atom interaction discovery valuable for future quantum technologies (2019, April 24)
retrieved 20 March 2024 from https://phys.org/news/2019-04-atom-interaction-discovery-
valuable-future.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/atoms/
https://phys.org/tags/quantum+entanglement/
https://phys.org/tags/quantum/
https://phys.org/tags/technology/
http://dx.doi.org/10.1038/s41467-019-09420-6
https://phys.org/news/2019-04-atom-interaction-discovery-valuable-future.html
https://phys.org/news/2019-04-atom-interaction-discovery-valuable-future.html
http://www.tcpdf.org

