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An ElectroMagnetic (EM) wave Computing

* Our ability to control ElectroMagnetic (EM)
waves has transformed the modern world.

* Novel approaches to sensing EM signals, e.g.
by using guantum sensors, could revolutionise
these technologies or enable completely new
applications.

* Quantum sensors use quantum mechanics, which
describes the behaviour of individual particles.

« Often these behaviours are unintuitive - a single
light particle can exist in two places at once, and
a single electron can spin clockwise and anti-
clockwise at the same time.
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* These behaviours are incredibly delicate. The
goal of quantum sensing research is to use this
sensitivity to detect local disturbances that are
inaccessible to traditional technology.

* An electron’s guantum spin makes it act like a tiny bar magnet.
This means the magnetic part of an EM wave can disturb its motion.
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* We detect this interaction using single electrons trapped at the

sites of missing atoms in an electrical insulator. The insulator,
hexagonal boron nitride, is just a few atoms thick, so that we can
detect EM waves from microscopic sources.
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* To measure an EM signal, we control the quantum spin of the electrons using our own customised EM wave. This improves the
precision of our sensor by 1,000,000, allowing us to detect the frequency of EM sighals to an accuracy of 1 partin 1 billion.
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* We’re now using our quantum sensor to investigate novel magnetic materials for next generation computing.
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