
Brussels, 13 April 2018

COST 024/18

DECISION

Subject: Memorandum of Understanding for the implementation of the COST Action
“Trapped Ions: Progress in classical and quantum applications” (TIPICQA)
CA17113

The COST Member Countries and/or the COST Cooperating State will find attached the Memorandum of
Understanding for the COST Action Trapped Ions: Progress in classical and quantum applications
approved by the Committee of Senior Officials through written procedure on 13 April 2018.



MEMORANDUM OF UNDERSTANDING

For the implementation of a COST Action designated as

COST Action CA17113
TRAPPED IONS: PROGRESS IN CLASSICAL AND QUANTUM APPLICATIONS (TIPICQA)

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 REV2);
b.  “COST Action Proposal Submission, Evaluation, Selection and Approval” (COST 133/14 REV);
c.  “COST Action Management, Monitoring and Final Assessment” (COST 134/14 REV2);
d.  “COST International Cooperation and Specific Organisations Participation” (COST 135/14 REV).

The main aim and objective of the Action is to provide a platform to develop new tools, technologies and
ideas for classical and quantum technologies with trapped ions, foster transfer of mature technologies to
socioeconomic partners. Specifically, this Action targets to overcome current limits in the field of trapped
ions on quantum control, scalability, precision measurements, and hybrid quantum systems. 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 80 million in 2017.

The MoU will enter into force once at least seven (7) 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 REV2.

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 REV2.
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TECHNICAL ANNEX
OVERVIEW

Summary
In recent years, ion traps have developed from a topic of fundamental research into a versatile tool for a wide
range of research topics and quantum technologies. With the ability to isolate the ions from their
environment, atomic and molecular ions can now be studied in unparalleled detail. This capability has led to
important scientific progress in fundamental research, such as the measurement of cold collisions between
trapped ions and cold atomic or molecular particles, the study of the interaction of light with trapped ions, or
mass measurements with ultra-high precision. Beyond purely fundamental research, ion traps have become
indispensable for many applications and technologies. Trapped ions are currently the most promising
implementation of quantum information processing devices where many essential building blocks have been
developed in recent years; magnetic field sensing with high sensitivity has been demonstrated and some of
today’s best atomic clocks are based on atomic ions. These applications have the potential to revolutionise
many aspects of our daily life. The aim of this Action is to enhance the current applications of trapped ions by
supporting Europe-wide collaborations and knowledge exchange, and to allow these technologies to be
taken a step further towards their commercialisation.

Areas of Expertise Relevant for the Action
● Physical Sciences: Atomic, molecular and chemical physics
● Physical Sciences: Ultra-cold atoms and molecules 
● Chemical sciences: Chemical reactions: mechanisms,
dynamics, kinetics and catalytic reactions
● Computer and Information Sciences: Quantum information
processing

Keywords
● ion trap
● metrology and fundamental constants
● ultra-high resolution spectroscopy
● quantum information and hybrid quantum
systems
● cold molecules and ion-neutral
interactions

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

Research Coordination
● Coordination of ion trapping research within Europe, in particular on
- large-scale entanglement, with the goal to entangle more than 50 ions, enabling quantum systems with
capabilities beyond classical computers.
- robust atomic clocks based on trapped ions, which merge very high performances with a compact and
transportable design.
● Coordination of ion trapping research within Europe on, in particular on
- development of micro-fabricated traps with reduced heating rates to facilitate integration and scalability,
and prepare the ground for tomorrow’s quantum computer.
- novel interrogation protocols for robust and decoherence-free applications.
- creating quantum networks by coupling ions to other quantum systems.
● Organizing meetings, training activities, and STSMs to foster information exchange and collaboration.
● Advancing ion trap technology for commercialisation with socioeconomic partners.
● Promoting new applications of trapped ions in physics, chemistry, bio- and nano-sciences.
● Creating a database for computer codes to simulate the dynamics of trapped ions and their interactions
with electro-magnetic fields.
● Creating a database for a “universal” optimised tool kit for ion trap experiments including e.g. important
details on materials (outgassing, UHV electronics, etc.).
● Dissemination of research results to scientific community and general public.
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Capacity Building
● Coordinate and organise regular Europe-wide training activities for PhD students and ECI to facilitate fast
research progress.
● Provide opportunities for knowledge and technology exchange between research groups of the Action,
and between research groups and socioeconomic partners.
● Encourage transfer of know-how and emergence of new research projects through mobility (e.g. through
STSMs).
● Providing a platform for the stakeholders and socioeconomic partners to interact with each other and
devise a common roadmap.
● Bridging the disciplines of Physics, Metrology, Chemistry, Mathematics, and Information Technology and
exploit the multi- and interdisciplinary potential of the community.
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