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PROJECT OVERVIEW
Nanoscale quantum detectors have the best performance of any infra-red
detector, however they only work at extremely low temperatures.
Commercially available cooling systems provide more cooling than
required for these tiny devices.
This project’s aim is to develop a microscale cooling system specifically
designed to cool these type of detectors to –272 °C.
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COOLING QUANTUM DETECTORS
Nanoscale quantum detectors can
detect the single infra-red photon
faster and more accurately than any
other type of detector.
These detectors achieve their
excellent sensitivity by being cooled
to –272°C, where they enter a
‘superconducting’ state.
Cooling is produced by repeatedly
expanding gas beside the detectors.
Current cooling systems are
oversized, heavy and inefficient.
For widespread adoption of these
detectors the cooling system’s Size,
Weight & Power (‘SWaP’)
requirements need to be significantly
reduced.

This quantum detector
can be used to detect
returning signals for 3-D
mapping imaging, light
encoded with information
for communication and
3-D Mapping for
emissions from dying
tumour cells to monitor
Autonomous Driving [1]
cancer treatments.
Therefore it will be a key
component in future
quantum imaging
based technologies.
Satellite Quantum
Communication [2]

MICRO ‘CHIP’ COOLER DESIGN
A ‘chip’ based micro-cooler
manufactured using the
same approach used for
computer chips can cool to
–272°C.

Micro-compressor

Gas expands here, cooling
surroundings to –272 °C
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This design consists of
Pyrex glass with channels
for the gas to circulate
around.
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WHY IS THIS IMPORTANT?
1. Reduced SWaP will enable the widespread adoption of nanoscale quantum detectors
2. Potential commercialisation of ’chip’ cooling system to cool other superconducting devices
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