Delft University of Technology

Increase quantum computing technology readiness level through experimentation in
space
Correale, Giuseppe; Cerrone, Gianluca; Al-Ars, Zaid; Bertels, Koen

Publication date
2019
Document Version
Final published version
Citation (APA)
Correale, G., Cerrone, G., Al-Ars, Z., & Bertels, K. (2019). Increase quantum computing technology
readiness level through experimentation in space. Abstract from 70th International Astronautical Congress,
IAC 2019, Washington, United States.
Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.
Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

70th International Astronautical Congress 2019

Paper ID: 51040
oral

30th IAA SYMPOSIUM ON SPACE AND SOCIETY (E5)
Is Space R&D Truly Fostering A Better World For Our Future? (2)
Author: Dr. Giuseppe Correale
The Netherlands, correale.giuseppe@gmail.com
Mr. Gianluca Cerrone
Rhea Group, The Netherlands, g.cerrone@rheagroup.com
Prof. Zaid Al Ars
TU Delft, The Netherlands, z.al-ars@tudelf.nl
Prof. Koen Bertels
TU Delft, The Netherlands, k.l.m.bertels@tudelft.nl
INCREASE QUANTUM COMPUTING TECHNOLOGY READINESS LEVEL THROUGH
EXPERIMENTATION IN SPACE

Abstract
The exploitation of quantum physics and of quantum states superposition and entanglement properties
has been studied since 1980s [review paper] for their disrupting potential in the evolution of information
theory. Although quantum computing is still in its infancy, experiments have been carried out and prototypes have been developed. Research in both theoretical and practical areas continues at a frantic pace,
and many national governments, research institutions and military funding agencies support quantum
computing research to develop quantum computers for both civilian and national security purposes, such
as cryptanalysis, genetics, drugs and disease research, materials science and design and so on. Thanks to
its computing power, the usage of quantum computing capabilities in orbit would bring priceless benefits
to space and enable novel methodologies and technologies to improve both on ground and in space applications. On-board cyber-security, satellite AI, advanced autonomous life support systems for human
exploration are only few of the domains which could be dramatically boosted by the availability of this
technology. The paper discusses an early study about an experimentation of a quantum computer in orbit
as a first step for a future fully qualified flight-ready payload. It discusses the major benefits of a flight
experimentation, focusing from one hand on the objectives and the expected benefits that it will bring to
the development of the spaceborne and on-ground technology, from the other on the open questions like
the effect of microgravity on the computer. It analyses the currently available implementation solutions
of quantum computers on ground which are currently prototyped (e.g. IBM Q System One, and provides
early results on the identified main technical aspects to be considered to improve the technology readiness
level. It highlights the most important challenges to be considered in the design and the added value
that the space environment will bring as scientific feedback. Finally, it describes possible scenarios and
mission profiles analysed and identified as potential hosting platform candidates, focusing on pros and
cons of each of them.
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