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DESCRIPTION OF THE COST ACTION
1. S&T EXCELLENCE
1.1.

Challenge

1.1.1. Description of the Challenge (Main Aim)
The Big Bang cosmological model assumes that the Universe started from a huge
concentration of energy where particle‐antiparticle pairs continuously appeared and
annihilated. When the Universe expanded, it cooled down, allowing matter and antimatter to
materialise in identical quantities. Yet, we are today in a Universe made only of matter. This
is one of the greatest unsolved problems in physics and cosmology. The conjecture is that a
very small violation of the matter‐antimatter symmetry developed during cool‐down, leaving a
tiny fraction (one part in a billion) of matter non‐annihilated after the otherwise global
annihilation of matter and antimatter into photons. An observable sign of this global annihilation
occurring after the Big Bang is that there are indeed ca a billion more photons than protons in
the Universe. Although the amount of remaining matter is tiny compared to that created just
after Big Bang, it constitutes what now makes up the matter structure of the whole Universe.
Violation of the matter‐antimatter symmetry was experimentally observed for quarks in the
1960’s and theorised in the Standard Model (SM) of Particle Physics. However its magnitude
is much too small to explain the amount of matter now present in the Universe. The SM
therefore does not provide a solution to this problem. There is now the conjecture that the CP
asymmetry may be large in the leptonic sector, which would then be detectable as an
asymmetry between neutrinos and antineutrinos. Such an asymmetry, if discovered, would
provide a very important clue for the explanation of the matter‐antimatter‐asymmetry in the
universe. The challenge of the EuroNuNet COST Action will be to create a European
multidisciplinary network bringing together experts from academia and industry of sufficient
expertise, capacity and drive to develop, by exchange of knowledge and people through
workshops, meetings and training, a new European neutrino‐beam infrastructure concept
enabling the discovery of leptonic CP violation.
1.1.2. Relevance and timeliness
New experimental neutrino measurements were published in spring 2012 from which could
be concluded that the possibility to measure the amount of neutrino matter‐antimatter
asymmetry was much improved compared to what had been hitherto assumed and that the
experimentally measurable signal of this asymmetry is largest at the second neutrino
oscillation maximum. The current plans for the large neutrino experiments in the USA and in
Japan were made already before 2012 and aimed primarily at measuring several other
parameters determining neutrino oscillation, in addition to the neutrino‐antineutrino
asymmetry parameter. These experiments were designed to measure at the first neutrino
oscillation maximum. It is now almost impossible to modify the design plans of the American
and Japanese projects such that the measurements could be made at the second oscillation
maximum. The concept, based on the use of a very powerful linear accelerator, was proposed
by European scientists after spring 2012 and, taking into account the new measurements
published at that time, aimed at measuring the neutrino‐antineutrino asymmetry at the

second, rather than the first, oscillation maximum, implying a ca three times higher sensitivity
to CP‐violation. Such a measurement of CP‐violation is thereby ca three times more robust
against systematic errors, as compared to the measurements planned at the American and
Japanese neutrino infrastructures.
In addition to the timeliness to build upon the latest neutrino measurements, this COST
Action is timely because of the fact that in Europe a proton linear accelerator of uniquely
high intensity is already being constructed. Furthermore, there are currently in Europe no
other plans to study or produce a high intensity neutrino beam. This would leave Europe
without any neutrino beam infrastructure for a long time unless the study of the COST Action
were to be successful during the next few years thus paving the way for the design and
construction of a European neutrino beam infrastructure.
Another timely aspect is that all three neutrino beam studies in the world, the USA‐based,
the Japan‐based and the Europe‐based projects aimed at with this COST Action are in their
planning phase. To discover and measure the leptonic CP violation will be an outstanding
experimental challenge and there needs to be at least two independent experiments in the
world built for the purpose, such that results obtained independently can be checked against
each other. There is a healthy competition between the three study projects, each based on
a complementary experimental strategy. The American plans are based on a liquid Argon
neutrino detector and a high energy beam and the Japanese plans are based on a water
Cherenkov neutrino detector and a lower energy beam. The neutrino detector technique and
neutrino beam energy of the European plan are similar to those of the Japanese plan but,
most importantly, the European project aimed at with this COST Action is complementary to
the other two in that it has the neutrino detector placed at the second neutrino oscillation
maximum. This latter feature is the conceptual hallmark of the proposed European
infrastructure t h a t s e t s i t a p a r t a n d w h i c h is recognized by the whole world‐neutrino‐
community as an essential advantage.

1.2.

Specific Objectives

The objective of the EuroNuNet COST Action is to create a European multidisciplinary
network bringing together experts from academia and industry of sufficient expertise, capacity
and drive to develop, by exchange of knowledge and people through workshops, meetings
and training, a new European infrastructure concept enabling the discovery of leptonic CP
violation.
To this end, two major study objectives will be pursued by the EuroNuNet COST Action. One
is to demonstrate that the proton linear accelerator under construction in Europe, suitably
adapted, can be used to produce the world's most intense neutrino beam concurrently with
the originally intended use of this accelerator. The other is to demonstrate that the large
underground neutrino detector required can be built and operated at a distance of ca. 500
km from the neutrino target. To achieve this, the following actions need coordination:

1) to design the additions to, and adaptions of, the European linear accelerator under
construction that will allow the average beam power from 5 MW to 10 MW to be raised by
inserting, between the originally planned proton pulses, additional H‐ ion pulses for neutrino
production,
2) to design the intermediate proton‐beam accumulator ring necessary to match the beam
parameters to the requirements of the hadron collector (the “neutrino horn”) needed to
achieve a well‐focused neutrino beam,
6

3) to adapt the design of the target, the hadron collector and the water Cherenkov detector,
already studied in detail in the FP6/FP7 projects CARE, EUROnu and LAGUNA‐LBNO, to
the specific requirements of the proposed installation,
4) to make an investigation of the geology and logistics of the underground detector site,
placed at a distance corresponding to the second neutrino oscillation maximum, and
make a first design of the detector cavern and instrumentation and,
5) to promote the proposed infrastructure – which appears today to be the most performant
for neutrino–antineutrino measurements ‐ within the European and World physics
community and amongst the decision makers.

An adequate coordination of these studies can only be attained through a well‐organised
European network. The EuroNuNet COST Action represents an instrument of vital
importance to ensure the success of these objectives.
1.2.1. Research Coordination Objectives

The Research Coordination Objectives are to set up an efficient COST Action network and
agree on well-defined, complementary, specific tasks for all network nodes with the aim of
producing a coherent and timely conceptual plan for the design and subsequent construction
of a European neutrino beam infrastructure. The task to be agreed by each partner should
constitute a relevant sub‐project of the overall project and have a goal that can be achieved
by the time when it will be required for the whole study to proceed according to its time‐line.
In defining the tasks it will be important to capitalise on previous major European contributions
in neutrino physics, in particular the design studies made by the EUROnu and LAGUNA‐LBNO
EC‐supported projects. Advantage will also be taken of the expertise developed elsewhere
in the world.
As the research topic constitutes, in part, a fundamental interrogation of the origin of the
Universe, it will be an objective for each partner to share the ambitions of the project this
Action aims at with policy makers and the public at a level that can be understood by non‐
experts.
1.2.2. Capacity-building Objectives
There are two key capacity‐building objectives for the network:
 To develop a joint agenda for a neutrino physics infrastructure of critical mass in
Europe: One Research Capacity‐building Objective is to create a European COST
Action network which can grow from the current 12 groups in 7 European countries to
a significantly larger network, also including groups from other continents, primarily
USA and Japan. There are currently many European neutrino physics groups that
are performing design studies of neutrino beam projects hosted outside Europe. One
of the important objectives will be to convince these groups to focus their efforts on
the concept of the proposed European project. New groups joining the network will
add new capacity and skills to the study. This will allow the project tasks to be enlarged
and diversified, successively increasing the network Research Capacity. Such an
increase will be required in preparation for the execution of a subsequent full design
study and ultimately for the build‐up and operation of the proposed Research
Infrastructure. It will be the important task of the COST Action Management Committee
and Executive Board to continuously coordinate the Research Capacity‐building such
that the Research Objectives can be reached in time.
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1.3.

To build the financial critical mass: an additional important task will be to convince
European funding authorities to set up a plan for the funding of a European neutrino
beam infrastructure and its initial design study.

Progress beyond the state-of-the-art and Innovation Potential

1.3.1. Description of the state-of-the-art
To reveal new paradigms in Particle Physics beyond the Standard Model (SM),
investigations in the neutrino sector now appear to be most promising: the neutrinos are
abundant and their tiny mass would be consistent with symmetry‐breaking at the very high
temperature of the early Universe. The strategy is to measure the parameters of the neutrino
oscillations between the three neutrino flavours (electron, muon, tau). The experiments
presently running or starting up in Japan (T2K) and the USA (NOVA), even were they to
be upgraded, have very little sensitivity to matter‐antimatter symmetry violation. CERN is
now concentrating on LHC physics. The project aimed at with this COST Action is thereby the
only available ambitious conceptual plan for a long baseline infrastructure allowing for
neutrino physics in Europe. There are plans for long baseline neutrino infrastructures in the
USA and in Japan but neither of these two infrastructures will operate at the second
oscillation maximum and they will therefore be about three times more sensitive to systematic
errors than the proposed infrastructure.
1.3.2. Progress beyond the state-of-the-art
The recent concept of the proposed infrastructure is the only one that was proposed and
designed after the discovery in 2012 that the neutrino mixing angle θ13 was significantly
larger than anticipated. This discovery radically changes the terms of the experimental
optimisation in that the sensitivity to leptonic CP violation becomes optimal at the second
and not at the first neutrino oscillation maximum, as earlier assumed. The proposed project
adapts the FP7 EUROnu and LAGUNA‐LBNO conclusions to this new fact, making it the
most performant and also the least expensive proposal for leptonic CP violation discovery. It
takes advantage of the uniquely high power of a linear proton accelerator which is
currently under construction in Europe, at an intermediate energy that allows the detector
to be located at the second neutrino oscillation maximum, thereby providing an
unchallenged accuracy.
1.3.3. Innovation in tackling the challenge
There are a number of innovations that will have to be made in the conceptual study of the
future proposed infrastructure. Among these are;
- The scheme to double the power of the world's already most powerful linear accelerator
- The design of the accumulator ring for the proposed neutrino project that can store
14

-

-

proton pulses of several units of 10 protons, never achieved so far.
The design of a neutrino target assembly that can support being hit by a 5 MW
proton beam, not demonstrated so far.
The innovation of a new type of hadron collector around the target, based on a
superconducting solenoid, rather than a normally conducting neutrino horn of the
conventional type.
The design of a detector cavern in stable, homogeneous and strong granite
8

rock with a larger span than what can be achieved in rock of more volcanic origin,
thereby minimising the area of the cavern walls for a given water volume and thus
the number of photo‐detectors to be mounted on the walls.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
The preparation and conceptual study of the realisation of the Research Objectives under
section 1.2 can only be attained through well‐organised networking. Modern Particle Physics
projects are very large and long‐term, involving a broad range of skills and experiences, such
that they require at least continent-wide coordination of the project planning work, in our case
being European wide. The EuroNuNet COST Action will be ideal as an incubator for setting
up in a bottom‐up mode a future larger European International Collaboration able to face,
thanks to its size and funding, the challenges of the design, construction and exploitation of
a major infrastructure.
1.4.2. In relation to existing efforts at European and/or international level
So far, the different parts of the preliminary study of the proposed concept have been made
separately by groups at 12 different European Universities and Research centres without any
formalised management structure and without dedicated support for travel and short visits.
Nonetheless progress has been made separately by the groups
- in the simulation study of the performance of the experiment,
- in the study of a scheme how to upgrade the proton linear accelerator power to 10
MW,
- in the design of the accumulator ring and the target and
- in the investigation of the conditions for the excavation of the underground neutrino
detector cavern.
The experience gained in the EU FP7 neutrino‐beam Design‐Studies EUROnu and
LAGUNA LBNO is being fully exploited in the efforts along these lines.
The EuroNuNet COST Action will be in scientific competition with the research networks of
the American and Japanese neutrino‐beam infrastructure plans, which have clear project
management structures and significant funding. To be in a position to progress at sufficient
pace and to acquire a sufficient number of collaborators with the aim of competing successfully
with the project studies in USA and Japan, the groups associated with this COST Action now
clearly need to get organised into a network with dedicated funding for the networking
activities.

2. IMPACT
2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
The short and medium‐term key impact of the EuroNuNet COST Action is the creation of a
large European network around the development of the proposed experimental concept, able
to conduct the study from the present feasibility‐level investigations towards a design study
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and ultimately to a construction project. Indeed, the proposed neutrino‐beam infrastructure
is already recognised amongst the currently proposed infrastructures as having the highest
precision and therefore t he highest potential for discovery of CP violation in the leptonic
sector. It is also the only project proposal for implementation in Europe. Institutional support
will be required to federate the fragmented and competing European neutrino physics groups
presently investing in American or Japanese projects of lesser physics potential, that are
however attractive since they benefit from institutional supports. If this short- and medium‐
term goal is reached, it opens the possibility, on the long‐term, for Europe to be a major
actor in neutrino physics, thus providing its recognised expert groups with a dedicated
ambitious research infrastructure in Europe.
The creation of a major neutrino‐beam infrastructure in Europe would have major long‐term
scientific, technological and socio-economic impact both at the national level and for the
European Research Area. The proposed infrastructure would make additional use of the
already financed investments in the European high‐power linear‐accelerator facility now under
construction and it would add a new major objective and an additional extensive community
of international researchers to that facility.
Cross‐disciplinary extension of the use of the proposed project installations to other research
communities is already identified: generation of short neutron pulses for Material and
Molecular Biology Research; other uses of the accumulator ring of the proposed project
extending the possibilities of the linear proton accelerator; use of the large underground
neutrino water Cherenkov detector for the detection of cosmic neutrinos and for the
measurement of the proton life‐time; use of the muons generated at the project target of the
proposed project for studies directed towards nuSTORM, Muon Cooling for Neutrino Factory
and Muon Collider, and other purposes.
It would furthermore lead to the establishment of an international research centre at the
neutrino detector site, which will stimulate the creation of different types of local technical
manufacturing and service industries, new facilities for training and education of locally
recruited technical staff as well as significant material, social and cultural logistics for visiting
researchers from all over the world.
The primary benefit of EuroNuNet is to aggregate the European neutrino community for a
common study of a novel concept for the experimental determination of the neutrino‐
antineutrino symmetry violation. This Action will pave the way towards an installation that has
not only scientific but also significant strategic, technological and societal benefits :






Scientific : The discovery of the mechanism by which not all matter was annihilated
by antimatter in the Universe, would be major results for physics and cosmology.
The converse discovery, that the neutrino sector cannot explain the presence of
the matter remaining in the Universe, would put the current particle physics and
cosmological models under major pressure.
Strategic for the European Research Area: The installation, this COST Action
aims at, adds a new dimension to a European high power p r o t o n linear accelerator
under construction, adding new user communities and new research domains to
this accelerator. The proposed project would provide a very competitive basis for the
continuation of the traditionally successful neutrino research field in Europe.
Technological: The infrastructure will offer a range of challenges to industrial
suppliers, with many opportunities for a co‐development of know‐how between
academia and industry, required for instance f or the doubling of the linear accelerator
10



2.2.

power generation (from 5 MW to 10 MW) under the boundary conditions of maximum
wall‐plug power efficiency and optimal recycling of the heat generated, for the
construction of a 400 m circumference accumulator ring, for the design and
construction of a very high current magnetic horn and its pulsed power supply and for
the development of ultrasensitive instrumentation in very large quantities and for the
detection of the faint neutrino Cherenkov light. The underground cavern, of volume
about one million cubic meters, offers a very specific and new challenge to rock‐
engineering companies. The construction of the underground cavern, facility and
detector, would considerably stimulate the development of local small and medium
sized industrries and create new employments, much of it for the local population.
Societal: A discovery of leptonic CP violation at a level such that it has an impact on
the explanation of our Universe would be as spectacular as the discovery of the Higgs
boson. The impact on society of this latter discovery, supported by excellent outreach
activities, has demonstrated the major interest of society in scientific discoveries that
contribute to shedding light on fundamental and philosophical questions. Such
discoveries also have the benefit of attracting excellent students towards the physical
sciences.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
Informal actions have already taken place to involve the most relevant stakeholders. These
actions will be strengthened by the existence of a recognised network. The most relevant
stakeholders are:







The 12 European universities and institutes that are individually engaged in studies
of different parts of the scientific and technological challenges offered by the
development of a European neutrino‐beam infrastructure capable of providing
measurements at the second neutrino oscillation maximum. It will be very important
to organise these different groups in a common network as well as to recruit more
European research groups to the network. This will be one of the main goals of the
network effort. One important means of reaching this goal will be through
communication at conferences and workshops, to be organised through the
EuroNuNet COST Action.
The European laboratory hosting the high‐power linear accelerator. It has been
involved right from the start of the investigations in 2012. Its Management made an
official statement of support for the proposed development study in 2014.
The company owning the deep mine in which the large neutrino detector could be
installed. This company has recently signed an MoU for the proposed study in which
it grants access to the mining site and consultation with mining personnel, primarily
to make investigations of the mine geology and infrastructure as input to the study of
the design, construction and operation of the large underground neutrino detector.
The European research funding agencies relevant to the proposed project are already
identified and informed in a regular nasis. Information and f urther discussions on
funding schemes will be included in the EuroNuNet COST Action activities.
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2.2.2. Dissemination and/or Exploitation Plan
The dissemination and exploitation of the EuroNuNet COST Action results will follow the
well‐established standards of High Energy Physics, but specialised towards networking
activities, with:
i. a EuroNuNet website, for information sharing and communication,
ii. internal network reports easily accessible from the web site,
iii. proactive contributions in workshops and conferences,
iv. organisation of a school for students in neutrino‐beam physics and
experimentation,
v. exchange of students and young researchers through Short‐Term Scientific
Missions (STSMs),
vi. investigation of societal and market applications of the required technical
developments,
vii. evaluation of the long‐term scientific, technological and socioeconomic impacts of
the proposed infrastructure,
viii. reports on the outcome of workshops and conferences for the relevant scientific
committees of ESS, CERN, ECFA, ICFA and APPEC, for the neutrino community,
for the funding bodies and for the politicians,
ix. possibly external refereed publications; this class of publications is more likely to
be produced by the institutes, as the network does not fund scientific activities proper.






The impact of communication activities will be monitored by regular discussions with
relevant boards and representatives.
The goal of the proposed project being to solve a key problem of cosmology, the
public will be invited to share the enthusiasm of the researchers via seminars. The
topic has been already made popular by public journals.
The outcome of the EuroNuNet COST Action studies will be fully exploited in the
planned subsequent phases of design study, technical design and build‐up of the
infrastructure. The design study is foreseen to require some 3 years, the elaboration
of the technical design some 5 years and the build‐up some 8 years, implying that
the infrastructure could be ready to start operation around 2030.

The principles for dissemination, access and use of knowledge generated through the COST
Action , as well as the access to previous knowledge and knowhow will be agreed by the
members of the Action.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation breakthroughs
‐ One primary innovation to be studied is that of a proton linear accelerator of very high power.
Because of the low duty cycle of this linear accelerator, a l r e a d y under construction in Europe,
it will be possible, at moderate cost, to double the already very high average power and use the
additional power to produce in addition the most intense neutrino beam in the world. There is
some risk that when doubling the power, although the linac duty cycle will still be modest, t hat
there will be some unforeseen difficulties due to the very high average power. This risk will be
mitigated by carefully studying beforehand all possible effects that the high average power could
possibly have. Linear proton accelerators of very high power will have several important future
12

applications. One example of this is the development of accelerator driven fission reactors and
another is testing materials to be used under extreme radiation conditions, like e.g. in fusion
reactors.
‐Another innovation to be studied is that of a very high intensity accumulator ring, making
possible the compression of the millisecond- long linear accelerator proton pulse c o n t a i n i n g
of order 1015 protons to microsecond short pulses. The risk is that the exceptionally high charge
of the proton pulses will lead to beam instabilities in the accumulator ring. This risk will be
mitigated by splitting up each accelerator pulse into several pulses thereby reducing the number
of protons in each pulse. Short proton pulses of high charge will make possible the production
of short pulses of spallation neutrons which have important applications as a means of
investigating the atomic and molecular structures of new mechanical and biological materials.
‐ A third important innovation, made possible by the high proton intensity, is to measure the
leptonic CP violation angle at the second, rather than the first, neutrino oscillation maximum,
where the signal is ca. three times larger than at the first maximum, at which all other
experiments plan to measure. Due to the divergence of the neutrino beam the event rate will
however be nine times lower at the second, as compared to the first, maximum, which is
compensated f o r v e r y e f f e c t i v e l y by the very high intensity of the linear accelerator proton
beam. There is, n a t u r a l l y , some risk that the data collection rate in the experiment will be
lower than planned due to unforeseen inefficiencies in the experiment. One way of mitigating
this risk, should it occur, would be to continue the data taking for a longer period than the 10
years planned as a base‐line. The high proton intensity will eventually also make possible
other innovation breakthroughs for physics research such as the realisation of research
infrastructures for projects like nuSTORM, Neutrino Factories, Muon Cooling and others.
‐ Another set of innovations to be studied is related to the Megaton Water Cherenkov neutrino
detector. For this detector the excavation w i l l b e n e e d e d at one kilometer depth of an
underground cavern of the exceptionally large volume of one million cubic meters, the
development of ultrasensitive photon detectors and the design and construction of an industrial‐
sized plant for cleaning the ultrapure water. Although all these three innovations represent
extrapolations of already established techniques, the extrapolations certainly imply risks that
will have to be carefully studied. These three innovations have significant practical applications;
for the technology of underground excavation in mines, for extremely weak light detection and
for pure water management, respectively.
‐ One very innovative subproject to study is the design of a superconducting solenoid hadron
collector to be used instead of the classical van der Meer type neutrino‐horn hadron‐collector.
If the solenoid version can be shown to work the accumulator ring would not be needed,
implying considerable reductions in the investment cost of the infrastructure. Here the risk is
that with the solenoid version it will not be possible to get sufficient rejection of charged
particles of the wrong sign and that the contamination of the wrong‐sign neutrinos would
t h e r e b y be too high, making the use of a classical neutrino horn the only possible
solution. If a superconducting solenoid hadron collector can be developed all future neutrino
beam experiments would certainly use this technology rather than that of the classical neutrino
horn, and therefore is worth studying.
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3. IMPLEMENTATION
3.1 Description of the Work Plan
3.1.1 Description of Working Groups
The EuroNuNet COST Action will play the role of an Integrating Activities network, taking as
a model the successful accelerator network AccNet of FP7 EuCARD, continued in
EuCARD2. The recent discovery in 2012 of a larger than expected neutrino mixing angle
θ13 changes significantly the strategy for CP violation discovery and calls for a forum where
all parties can discuss and readjust goals. The large cost of such projects entails political
problems which need to be discussed and solved. Major objectives of the EuroNuNet COST
Action will be to critically review all scientific and technical aspects of the proposed
infrastructure for neutrino‐antineutrino symmetry violation, to explore with other research
communities implementation strategies and potential synergies thereby extending the
participation in the EuroNuNet COST Action, to investigate the societal and market
applications and socioeconomic impacts of the planned innovative technical work and to
provide advanced training for young researchers and outreach information for the general
public.
Below we indicate the key conceptual study topics of each Working Group (WG)


WG1:
o
o
o
o





WG2:
o
o
o
WG3:
o
o

Neutrino detector and synergies
The physics performance and potential limitations;
The implementation challenges of the underground laboratory;
The optimisation of the parameters of the near and far underground neutrino
detectors;
The synergies with other branches of physics involving other research
communities: Neutron Physics, with the generation and use of short neutron
pulses made possible by the proposed accumulator/compressor ring;
Astrophysics, with the use of the underground water Cherenkov detector
for studies of cosmic neutrinos and of proton decay;
Physics with muons, with the extraction of the very high flux of muons
generated at the proposed neutrino target for studies on Muon Cooling,
Neutrino Factories and nuSTORM.
neutrino production
The hadron collector;
The target;
Novel approach to hadron collection and separation based on superconducting
solenoids.
accelerators
Upgrade of the ESS (interlaced H‐ and proton operation, beam power doubling);
The accumulator compressor ring and its challenges related to extreme
beam power (injection, space charge, proton losses and protection).
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WG4: Strategy of implementation
o Strategy for how to organise a European‐wide and world‐wide
collaboration around the proposed infrastructure designed for
measurements at the second neutrino oscillation maximum, requiring the
high proton intensity of the European high power linear proton
accelerator;
o Strategy for how to obtain adequate funding.
 WG5: Technological applications
o Investigation of societal and market applications of the technical
innovations required for the design and build‐up of a European neutrino‐
beam infrastructure;
o Evaluation of the long‐term scientific, technological and socioeconomic
impacts of the creation of a European neutrino‐beam infrastructure.
 WG6: Training, Education and Outreach
o Organisation of a school in neutrino‐beam physics and experimentation
for students and young researchers;
o Editing of a EuroNuNet website, f or information sharing and
communication.

#
1
2
3
4
5
6
8
9
10

Deliverables in the form of WG Summary Reports
WG1 on the optimization of the experimental parameters
WG1 on the synergies and requirements for their realisation
WG1 on the neutrino detectors
WG2 on the neutrino production options
WG3 on the accelerator complex and impact on ESS
WG4 on the strategy for implementation and funding
WG5 on the societal and market applications of innovations
WG5 on the long‐term scientific, technological and socioeconomic impact
WG6 on the outcome of the neutrino‐beam physics and experimentation school

#
1
2
3
4
5

Milestones
In the first year network kick‐off meeting and organisation into topical working groups
At the end of each year a network workshop with executive workshop summaries
Twice a year WG meetings with minutes
WG Summary Reports delivered in coherence with the GANTT chart
At the end of the 4 t h year a global and final EuroNuNet report
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3.1.2

GANTT Diagram
Task

WG1

WG2

WG3

year1

Physics performance and limits

X
Implementation challenges of underground lab
X
Optimisation of parameters of near and far detectors X
Synergies
X
Hadron collector
X
Target
X
Feasibility of an alternative hadron collector
X

X
X
X
X
X
X

If above task successful, all aspects of new solution

X
X
X
X
X
X

Upgrade of the p r o t o n linear accelerator

X
X
Strategies and Funding
X
Societal and market applications
X
Scientific, technological and socioeconomic impacts X
Accumulation/compressor ring

WG4
WG5
WG5
WG6
3.1.3

year2

School

year3
X
X
X

X
X
X
X
X
X
X

year4

X

X
X

Risk and Contingency Plans

Description of risk, WG(s) involved and proposed risk‐mitigation measures;
Working
Groups
Action
and
working
groups

Key risk

Likelihood Impact

Mitigation strategy

Change of CO ST
Action Management
team personnel
during the project.

Medium

Low

The many competent EuroNuNet
C O S T Action members will
warrant that suitable replacements
of any Management Team
Member can be found within the
consortium if and when needed.

Low

Medium

Medium

High

Other partners will take over
responsibility and, ultimately, the
remaining participants will find the
necessary resources to compensate.
The net effect will be some delay.
Investigate other mines at
approximately the same distance
from the neutrino production target
station.

Action and Unilateral
working
withdrawal of
groups
key partner(s).

WG1

Mine studies, the
first selected mine
seems not to be the
adequate place due
to low rock quality.
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WG1

Impossibility of
locating the near
detector inside the
already allocated
linear proton
accelerator area.

Low

Medium

Evaluate the extra cost to
increase the linear proton
accelerator site surface.

WG2

Too high radiation
levels at the location
of the target station
not compatible with
the local
regulations.
Novel hadron
collector does not
separate charges
efficiently.

Medium

Low

Study how to improve the overall
shielding. May result in cost
increase.

High

Low

Stay with classical horn collector.

WG3

Incompatibilities
with the present
linear proton
accelerator layout.

Low

Medium

Evaluation of the cost to overcome this
obstacle.

WG4

Enough neutrino
scientists and/or
funding committed
in Europe cannot be
committed to reach
a critical mass.

Medium

Medium

Increased recruitment in America and
Asia to join the effort.

WG5

The result of the
socio‐economic
aspects of the
projects appear as
limited.

Low

Medium

Enlarge the scope of this part of the
study.

WP6

The School does
not attract a
sufficient number of
attendees.

Low

Low

Rework the School program and make
its announcement more widespread.

WG2

3.2 Management structures and procedures
The Management Structure of the EuroNuNet COST Action will be based on experience
gained from previous accelerator networks in Integrating Activities, adapted to meet the
requirements of the COST rules;
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The Action will be managed by the Management Committee (MC). The MC,
nominated by and representing the countries participating in EuroNuNet, will
define the global strategy of the network, monitor its progress and the use of
funds, and decide on possible changes in strategy.
The Action Chair and Vice Chair will be elected by the MC. The Action Chair will
be the coordinator of the network and its contact point.
The WG leaders should preferably be acknowledged experts in the field.
The Action Chairs and the WG leaders will constitute a Scientific Steering
Committee (SSC) and meet in face‐to‐face meetings at least twice a year. The SSC
will monitor the outcome of the scientific networking activity, of the implementation
strategies and of the dissemination. To achieve coherence, the Action Chair and
Vice Chair should also be Chair and Deputy Chair of the SSC and there should be
a significant overlap in the membership of the MC and the SSC.
The Action Chair and Vice Chair will oversee the day‐to‐day operation of the
network and ensure all the obligations are met.
Independent experts and officials of funding agencies may be invited to give advice
to the MC and SSC meetings. This opening to external personalities is an important
aspect for a project of this ambition.

To achieve the scientific programme described in the previous section, Working Groups will
be organised around the listed study themes. The Coordinator of each Working Group will be
elected by the group members for 2 years. Hence, over the 4 year project duration, new
members will have the opportunity not only to join but also to take responsibilities.
The preferred instruments of the network will be meetings and topical workshops, with a
high ratio of presenters/attendance. There will also be exchange of students and young
researchers through Short‐Term Scientific Mission (STSMs ). Annual Meetings will be
organised with presentations of the project, of the network results and of the future plans
in order to keep all the participants up‐to‐date by presenting the status of plans and to
obtain their feedback.

3.3

Network as a whole

To reach the objectives of EuroNuNet, a knowledge of a large number of areas of physics
and technology is required, from nuclear physics, through accelerator physics and technology
to high energy particle physics. At the time of writing, scientists from the 6 European countries
and one European RTD organisation, comprising altogether 12 institutes, have expressed
an interest to join the EuroNuNet COST network. They collectively have acknowledged
expertise, considerable experience and excellent contacts with laboratories and
organisations world‐wide. This basis will facilitate the successful recruitment of junior
colleagues. The experience of the participants covers many years of neutrino physics studies,
participation to many high‐ energy physics projects, leadership in accelerator physics, long
experience in detector development, technology development projects and key papers on
the physics research, future neutrino facilities and technology development. The partners
have a solid experience of successful networking in FP7 Integrating Activities (CARE,
EuCARD, EuCARD2) and some of them h a ve managed large and complex projects.
Women in scientific research remain a minority, accounting for just 30% of EU researchers
according to a study made in 2006. Despite the rise in female student numbers in the past
years, more senior positions in science and research are still heavily dominated by men.
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EuroNuNet will strive towards gender equality and offer equal opportunities to women and
men. Other aspects of diversity will also be targeted.
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