
Brussels, 24 October 2016

COST 107/16

DECISION

Subject: Memorandum of Understanding for the implementation of the COST Action
“Vector Boson Scattering Coordination and Action Network” (VBSCan) CA16108

The COST Member Countries and/or the COST Cooperating State will find attached the Memorandum of
Understanding for the COST Action Vector Boson Scattering Coordination and Action Network approved by
the Committee of Senior Officials through written procedure on 24 October 2016.



MEMORANDUM OF UNDERSTANDING

For the implementation of a COST Action designated as

COST Action CA16108
VECTOR BOSON SCATTERING COORDINATION AND ACTION NETWORK (VBSCan)

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 investigate the Vector Boson Scattering (VBS) process and
its implications for the Standard Model, by coordinating existing theoretical and experimental efforts in the
area and by best exploiting hadron colliders data, thereby laying the groundwork for long-term studies of
the subject and creating a solidly interconnected community of VBS experts. 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 32 million in 2016.

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 ATLAS and CMS collaborations at CERN recently discovered a new resonance, matching the features
of the Higgs boson, the missing piece of the Standard Model of particle physics. Yet, several fundamental
issues remain unsolved: gravitational interactions are not unified with other forces, no valid candidates exist
for dark matter, no explanation was found for the relative abundance of matter over anti-matter in the
Universe. These open issues call for a more general theory, introducing new phenomena which might be
visible during future measurements, which are among the main objectives of current and future particle
colliders. Vector Boson Scattering at hadron colliders is the ideal testbench for such new processes, as the
Standard Model predicts it to be highly suppressed through interference effects, and a variety of new
physics scenarios may disturb this delicate balance. At the same time, these measurements are very
challenging, because of the overwhelming backgrounds, the tiny effects investigated, and the required
precision of theory predictions. Only a very coordinated and thorough effort involving all the stakeholders
will allow to reach the best sensitivity from the data.

This COST Action will connect all main players studying Vector Boson Scattering at hadron colliders,
gathering the solid and multidisciplinary community needed and aims to become the worldwide reference
on Vector Boson Scattering, bringing together experimentalists, theorists, and statisticians. The capacity of
the community will be maximised with a thorough inclusiveness campaign, targeting early career
investigators, gender balance and maximal geographical openness.

Areas of Expertise Relevant for the Action
● Physical Sciences: Particle physics (theory)
● Mathematics: Statistics

Keywords
● particle physics
● hadron colliders
● electroweak symmetry breaking
● beyond standard model
● big data analysis

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

Research Coordination
● A standard for the definition of Vector Boson Scattering signal and background processes to be used in
calculations and experimental analyses will be set.
● Signal and background processes with be described a significantly better precision than available
nowadays, with next-to-leading precision in the strong and electro-weak perturbation theory of the Standard
Model.
● Means will be developed for the isolation of the scattering of longitudinal vector boson modes and
establish a protocol to be followed for theoretical predictions and the interpretation of experimental results,
which will allow the measurement of the longitudinal component at the High Luminosity Large Hadron
Collider.
● A reference parameterisation for beyond-the-Standard-Model physics effects in Vector Boson Scattering
will be determined, next-to-leading precision in the strong and electro-weak perturbation theory of the
Standard Model.
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● Novel reconstruction algorithms will be developed, for the final state particles configuration characteristic
of the Vector Boson Scattering case, maximising the selection efficiency while rejecting instrumental
backgrounds due to simultaneous particle collisions and false positives in the detector.
● Identify the measurements best suited for the determination of the Standard Model cross sections for
Vector Boson Scattering processes, and determine the best algorithms to enhance the signal component
over the background.
● Develop effective ways to combine the experimental and theoretical advances into recommended
standards for Vector Boson Scattering analyses, allowing direct comparison among experiments and
theoretical forecasts.
● Define milestones for Vector Boson Scattering studies at the end of the Large Hadron Collider Run 2 data
taking, including accuracy targets, such that they are coherent between the experimental analyses and the
theoretical calculations.
● Define the necessary features in theoretical calculations to achieve the Large Hadron Collider Run 2 data
accuracy targets, and coordinate the implementation and validation of these theoretical features.
● Define the procedure to combine separate experimental results obtained by the ATLAS and CMS
collaborations.

Capacity Building
● Consolidate the existing collaborations in the frame of a single coherent structure and create a long term
community that will survive the end of this Action.
● Significantly improve the gender equality in the collaboration, with respect to the average distribution in
the high-energy physics field.
● Include relevant researchers from COST Near Neighbor Countries (NNC) and COST International Partner
Countries (IPC) in the Action.
● Transfer knowledge in terms of exchange of expertise, scientific tools and achievements, human
resources and experience.
● Promote the communication with researchers with expertise going beyond the vector boson scattering
domain, to get a broader point of view within the high-energy physics landscape.
● Promote Early Career Investigators visibility and inclusion in the vector boson scattering community, for
example enabling them to present their activity at the Network meetings.
● Prepare competitive EU researchers for a fruitful career in an international environment both from the
scientific and managerial point of view, for example by encouraging them to take leading positions in the
Action.
● Maximise job opportunities for PhD students and early career investigators, by deploying an effective set
of instruments, such as a database of job offers within the Network.
● International integration of researchers from COST Inclusiveness Target Countries (ITC).
● Disseminate the results of the Action activities to the scientific community and to the general public.
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