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UK scientists build world's first quantum compass

Tamper-proof device that does not rely on GPS is result of extensive defence funding

, f N Save

in |'I'| Share

Madhumita Murgia, European Technology Correspondent NOVEMBER 9, 2018 [ 63 =
British scientists have built the world’s first quantum ‘compass’ — a tamper-proof

navigation device that does not rely on GPS, after millions of pounds of funding from
the UK Ministry of Defence (MoD).

The device, the first commercial instrument of its kind, can help pinpoint the exact
location of anything on Earth in a way that cannot be interfered with, because it does

not rely on external satellites.

“It’s completely self-contained,” said Joseph Cotter, a researcher at the Centre for Cold
Matter at Imperial College, which built the device. “It’s particularly useful if you want to
navigate a large ship or autonomous vehicles over long periods of time, without having

to send or receive any other signals to know where you are.”
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The MoD has been pumping money into building an independent navigation device. It
sees particular use for it on its nuclear submarines, which need to navigate with stealth
and remain isolated from the outside world.

Although GPS is the de facto global navigation system, its reliance on space satellites

means it can be blocked, intercepted or masked.

In particular, it is extremely vulnerable to deliberate disruption or attack. “Satellites can
lose signal sometimes due to the space environment or tall buildings, or they can be
taken down maliciously, if someone tries to turn them off or they can be spoofed so you
think you’re somewhere you’re not,” Mr Cotter said. “It’s not possible to get a GPS

signal everywhere on earth,” he added.

The new system, known as a quantum accelerometer, works by measuring how an
object’s velocity changes over time. Although precise accelerometers exist in devices
such as mobile phones and laptops, they must be recalibrated frequently and can only
be used to navigate for up to a few hours at a time.

The quantum device measures the movement of supercooled atoms at extremely low
temperatures — close to absolute zero; in this hyper-cold state, a custom-made powerful
laser is used to manipulate and control them. The laser, designed by Glasgow-based

company MSquared, took nearly three years to develop.

“Pirates are now sophisticated enough to cause disruptions to ships, and lure them to
rocks or take over and board them, by disrupting GPS,” said Graeme Malcolm, founder
and CEO of M Squared. “They can be an even bigger issue in areas of defence and
security, where the resilience and security of cities, countries are impacted. This new

device is an absolute reference that goes down to the level of atoms.”

Funding for the navigation device came from the MoD’s research arm — the Defence
Science and Technology Laboratory — along with the Engineering and Physical Sciences
Research Council and Innovate UK.

Quantum research was identified by the UK government as a priority in 2013, with a
focus on military technologies. Since then, through the UK National Quantum

Technologies Programme, it has invested £270m into projects in this area over five

years.

Sign up to the daily #techFT email

Copyright The Financial Times Limited 2018. All rights reserved.

ﬂ'l Share this article

Latest on Technology sector

beyondbrics Josef Stadler
Why China’s business innovation can

Ant Financial Services Group

China’s Alipay agrees €200m Uefa

survive trade war sponsorship deal

Finisar Corp by Zurich Insurance Group

Apple supplier Finisar to be bought in Agile protection for a flexible workforce
$3.2bn deal

Week in Review
Robyn Denholm takes on challenge of

Inside London Neil Collins
Brexitisn't the UK car industry’s biggest

problem taming Elon Musk
Aerospace & Defence Apple Inc
China’s drone makers zero in on armed Apple boosts land holdings to over 7000
forces acres
COMMENTS

Follow the topics in this article

Science

<+ Add to myFT)
(+ Add to myFT)
<+ Add to myFT)
<+ Add to myFT)
(+ Add to myFT)

Technology sector

Ministry of Defence UK

Ministry of Defense

Imperial College London

Support

View Site Tips
Help Centre
About Us
Accessibility

myFT Tour

Tools

Portfolio

Today's Newspaper (ePa...

Alerts Hub
Lexicon

MBA Rankings

More from the FT Group >

Legal & Privacy
Terms & Conditions
Privacy

Cookies

Copyright

Slavery Statement & Poli...

Economic Calendar
News feed
NEWSE R EES

Currency Converter

Services

FT Live

Share News Tips Securely
Individual Subscriptions
Group Subscriptions
Republishing

Contracts & Tenders

Executive Job Search
Advertise with the FT
Follow the FT on Twitter
FT Transact

Secondary Schools

Markets data delayed by at least 15 minutes. © THE FINANCIAL TIMES LTD 2018. ET and ‘Financial Times’ are trademarks of The Financial

Times Ltd.

A Nikkei Company

=
19
©
o]
©
v
(]
LL




