Brussels, 12 February 2016

COST 021/16

DECISION

Subject: Memorandum of Understanding for the implementation of the COST Action
“Quantum Technologies in Space” (QTSpace) CA15220

The COST Member Countries and/or the COST Cooperating State will find attached the Memorandum of
Understanding for the COST Action Quantum Technologies in Space approved by the Committee of Senior
Officials through written procedure on 12 February 2016.
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MEMORANDUM OF UNDERSTANDING
For the implementation of a COST Action designated as

COST Action CA15220
QUANTUM TECHNOLOGIES IN SPACE (QTSpace)

The COST Member Countries and/or the COST Cooperating State, accepting the present Memorandum of
Understanding (MoU) wish to undertake joint activities of mutual interest and declare their common
intention to participate in the COST Action (the Action), referred to above and described in the Technical
Annex of this MoU.

The Action will be carried out in accordance with the set of COST Implementation Rules approved by the
Committee of Senior Officials (CSO), or any new document amending or replacing them:

a. “Rules for Participation in and Implementation of COST Activities” (COST 132/14);

b. “COST Action Proposal Submission, Evaluation, Selection and Approval” (COST 133/14);

c. “COST Action Management, Monitoring and Final Assessment” (COST 134/14);

d. “COST International Cooperation and Specific Organisations Participation” (COST 135/14).

The main aim and objective of the Action is to develop core technologies for space applications of quantum
mechanics and the understanding of the foundations of physics.. This will be achieved through the specific
objectives detailed in the Technical Annex.

The economic dimension of the activities carried out under the Action has been estimated, on the basis of
information available during the planning of the Action, at EUR 92 million in 2015.

The MoU will enter into force once at least five (5) COST Member Countries and/or COST Cooperating
State have accepted it, and the corresponding Management Committee Members have been appointed, as
described in the CSO Decision COST 134/14.

The COST Action will start from the date of the first Management Committee meeting and shall be
implemented for a period of four (4) years, unless an extension is approved by the CSO following the
procedure described in the CSO Decision COST 134/14.
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TECHNICAL ANNEX

OVERVIEW

Summary

The scientific and technological legacy of the 20th century includes milestones such as quantum mechanics
and pioneering space missions. Both endeavours have opened new avenues for the furthering of our
understanding of Nature, and are true landmarks of modern science.

Quantum theory and space science form building blocks of a powerful research framework for exploring the
boundaries of modern physics through the unique working conditions offered by experimental tests
performed in space. Space-based sources of entangled photons promise the formation of global quantum
communication networks, long-distance tests of quantum theory and the interplay between relativity and
quantum entanglement. Long free-fall times enable high-precision tests of general relativity and tests of the
equivalence principle for quantum systems. Harnessing microgravity, high vacuum and low temperature of
deep space promises allowing the study of deviations from standard quantum theory for high-mass test
particles. Space-based experiments of metrology and sensing will push the precision of clocks, mass
detectors and transducers towards the engineering of novel quantum technologies.

Such an exciting framework is what “Quantum Technologies in Space (QTSpace)” aims at providing. By
fostering concerted research efforts directed towards the development of a new paradigm for quantum
technologies, QTSpace will embody a visionary opportunity for furthering the comprehension of
fundamental mechanisms of physics in an entirely new context. This Action puts together a network of
genuine European dimensions. Its technical and scientific excellence, strongly inclusive character, and
ambitious research vision will lead QTSPace towards the achievement of inter-sectorial benefits of
fundamental and applied nature.

Areas of Expertise Relevant for the Action Keywords

e Physical Sciences: Quantum physics e quantum technology

e Physical Sciences: Lasers, ultra-short lasers and laser e space

physics e foundations of physics
e Physical Sciences: Relativity e relativity

e Physical Sciences: Metrology and measurement (theory) e matter waves

e Physical Sciences: Ultra-cold atoms and molecules

Specific Objectives
To achieve the main objective described in this MoU, the following specific objectives shall be
accomplished:

Research Coordination

e Identify fundamental questions to be addressed as well as the scientific/technical requirements to perform
related experimental tests in space.

e |dentify possible applications of quantum technology in space, define the scientific and technical
requirements.

e Identify principles that should be demonstrated on ground, coordinate which experiments to perform.

e Share knowledge with respect to available technologies and experimental techniques for performing
experiments in space-relevant settings.

e Identify common challenges regarding technology needs, mission parameters, mission design.

e Technology development in international cooperation, with space agencies and with industrial partners.
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e Share experience and coordinate efforts in hardware testing in space-relevant environments (vibrations,
radiation hardness, vacuum, cryogenic environment, temperature cycling, etc.).

e |dentify funding opportunities, communication with funding agencies.

e Further broaden international support by researchers and their respective national space agencies.

e |dentify and coordinate technology-development or mission-proposal opportunities, communication with
industry and space agencies.

Capacity Building

e Identify common ground and possible synergies.

e Exchange know-how related to hardware testing, space-relevant proof-of-principle experiments, data
acquisition and evaluation, mission design, ground-segment operation.

e Share relevant contacts to industry, funding agencies and national agencies.
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