
 

Researchers explore the integration of
quantum computing with commercial
activities
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Australia has made substantial investments in the development of
quantum technologies.
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Yet Australia is often thought to lag in terms of commercial activities,
especially in comparison with the level of activity in North America,
Europe, and China.

A joint research venture between the Monash University School of
Physics and Astronomy and the University Melbourne School of Physics
is investigating the integration of cutting-edge research in quantum
computing with commercial activities.

The Monash lead Dr. Kavan Modi from the School of Physics and
Astronomy said a major problem that stands in the way of developing
quantum computers is complex and correlated noise—often referred to
as 'non-Markovian' noise.

"It has been a formidable challenge to mitigate or even characterise such
noise and

remains a central obstacle in the way of building fault-tolerant quantum
computers," said Dr. Modi.

Dr. Modi is the lead author of a paper published today in Nature
Communications which focuses on the noise issue.

"The current state-of-the-art methods ignore the temporally correlated
noise, in part because of a formal theory for dealing with temporal
correlation has been missing," Dr. Modi said.

"Our research group has developed theoretical tools over the past five
years to deal with such noise," he said.

"We teamed up with researchers from the University of Melbourne to
apply these methods to IBM's quantum computers.
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"Our research paper shows that these methods lead to a high-precision
characterisation of the correlated noise, which we then use enhance the
performance of the computer."

Dr. Modi said the tools developed over the past five years may play a
role in enhancing the performance of the next generation of quantum
computers.

Quantum computers are inherently open systems as they unavoidably
interact with the surrounding environment and as a result, suffer from
noisy dynamics.

Even modest size quantum computers suffer from such complex noise
and it is detrimental to the performance of the computer.

"Complex noise is a primary obstacle that keeps large-scale quantum
computers out of reach," Dr. Modi said.

"Therefore faithful characterisation of noise is an urgent need and is the
first step towards the development of methods for mitigation of noise."

The latest research in today's Nature Communications sheds new light on
time-correlated complex quantum processes.

"Noise characterisation and mitigation should have commercial value
and benefit research groups working to develop quantum technologies,
both in Australia and internationally," Dr. Modi said.

  More information: G. A. L. White et al. Demonstration of non-
Markovian process characterisation and control on a quantum processor, 
Nature Communications (2020). DOI: 10.1038/s41467-020-20113-3
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