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Outline

Reminder: What is it all about?

IRUVX-PP: Challenges and achievements

How to continue?
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FELs are the most advanced accelerator based light sources:
they cover a wide spectral range, from THz to hard X-rays
they produce fs flashes of light with high intensities at short wavelengths
they are continuously tunable

Lasers - Synchrotrons - FELs

Synchrotron radiation

Optical lasers 
and HHG

visible

Free electron lasers

Soft                  Hard
X-rays

Huge 
expectations
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Experiments at FLASH and LCLS
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FELs really work up to hard X-rays
Many successful experiments, large variety of applications 
Growing user community needs beamtime
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Synchrotron vs. FEL

FELs are lasers, i.e. a single facility has only 1-3 beam lines
with a few experimental stations each 
while we have ~10 synchrotrons in Europe with ~15-50 
beam lines each
and thousands of conventional lasers in University labs

NLS project, UK
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FELs in Europe – what is required?

We need a set of FEL facilities to exploit the full science 
potential and satisfy the demand of a growing 
multidisciplinary user community.

The facilities need to be financed and constructed with 
limited resources.

New techniques and scientific opportunities need to be 
explored.

New technologies require continuous further development.

A strategy and coordination on the European level would 
be very useful.

Close collaboration between FEL builders 
and the user community
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FEL projects in Europe

Other accelerator based short-pulse photon sources
IR FELs: CLIO, ELBE, FELIX
Short pulse facilities: MAX IV; BERLinPro (R&D)
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LINAC Coherent Light Source
LCLS

2009

SCSS 
SPring-8 Compact SASE Source

2011

International competition

Try hard to keep pace; need continuous further development
Europe’s advantage for users: 

combination of individual national facilities and 
a large international facility
great potential in collaboration in R&D and user groups
We need to work together to exploit this potental!
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From IRUVX to EuroFEL

2002: ESFRI working groups on FELs: 
(1) R&D requirements (M. Poole) and 
(2) science case (IR-UV-X) (C. Rizzuto) :   “complementarity”

2005-7: EUROFEL Design Study project, funded by FP6 (~9 Mio €)
a single proposal requested by EC and ESFRI
included all interested groups in Europe
built trust on the working level; positive experience 
with R&D coordinated on the European level

2006: 1st ESFRI Roadmap with European XFEL and IRUVX-FEL 
(EuroFEL)

2008-11: IRUVX-PP continued R&D plus other joint activities 
(workshops, training, communication…) under the label „EuroFEL“ 
and developed long-term vision (~3 Mio € for technical work)

Spirit of European FEL collaboration, 
strongly connected with “EuroFEL”
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IRUVX-PP: How to start?

It seemed to be very important to be on the 1st ESFRI 
roadmap (there was hope that substantial funding for 
construction and operation might become available), 
therefore a MoU was signed to demonstrate our intention to 
move towards a Consortium (“IRUVX-FEL”), 

but:

We did not know what was required to belong to this 
privileged class of RIs.
We did not know if such kind of substantial funding 
would ever come. 
We did not know what we really wanted.
More challenges, e.g. those who initiated the project 
did not participate.
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Goal of IRUVX-PP (from the proposal)

The main objective 
of the IRUVX-FEL Preparatory Phase is

to prepare the integration of national FEL facilities into 
one distributed European FEL facility in order to

=> fully exploit the complementary features and
expertise of the individual member facilities and

=> maximise the benefits for both the member
facilities and the users. 
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IRUVX-FEL  - Why???

Just being on the ESFRI Roadmap is not sufficient,
the only direct consequence might be funding for IRUVX-PP!

(EC will not finance RIs but wants to catalyse)

The real question is:

How would facilities and users profit 
from an IRUVX-FEL Consortium?
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IRUVX-FEL  - guidelines

Guiding questions
• How can an IRUVX-FEL Consortium support the 

construction and operation of individual FEL facilities?
(financing, exchange of know-how and personnel, training, joint R&D 
programmes, interaction with industry, more efficient, etc.)

• How can a Consortium better provide optimum 
conditions for a broad user community, 
i.e. optimise the scientific output of the RIs?
(sufficient beamtime, high-quality instrumentation, complementary features)

Complementarity
• How much is needed?
• Do we need to control this actively, 

or is it a self-organising process?

Structure of the 
Consortium
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Competition vs. collaboration

The facilities compete for 
- the best technical performance and
- the most prestigious scientific output,
i.e. the best user groups.

Competition between the facilities enhances
- complementarities,
- scientific and technical excellence,
- quality of service for users.
Collaboration
- uses resources more efficiently
- enhances the transfer of know-how and best practices
- enhances the overall scientific and technical quality
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IRUVX-PP – the Preparatory Phase of

Objectives of the Preparatory Phase project
Define the mission and scope of the future EuroFEL consortium
Define the organisational structure of EuroFEL
Draft a consortium agreement and agree on a legal form
Develop critical FEL technology

Facts and figures
Funded under FP7 – Capacities as a preparatory phase project 
Funding: 5,700.000.- Euro  
Duration: 3 years  (04/2008 – 03/2011)
Beneficiaries: DESY, Elettra, HZB, MAX-Lab, STFC; INFN, PSI
potential beneficiaries: Soleil, IPJ
Coordinator: DESY
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IRUVX-PP Overview

Work packages Steering Committee

Task Force:
“EuroFEL Consortium

- First draft -”

WP results 
will be presented 

tomorrow
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Mission of EuroFEL
EuroFEL will integrate the national activities in Europe to 
deliver a unique, distributed European research 
infrastructure of Free Electron Laser light sources. It will 
offer a set of complementary facilities to provide the 
experimental conditions needed by the large, multi-
disciplinary FEL user community. 
Coordinated research and development of relevant 
technologies and joint efforts in education and training will 
make optimum use of resources and know-how and will 
maintain the EU’s technological infrastructure at a world-
class level. 
EuroFEL will involve all of the European stakeholders in 
FEL science and technology. It will allow them to join 
forces in a coherent programme and to speak with one 
voice on matters affecting us all. 
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Core Activities of EuroFEL
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Core Activities of EuroFEL

1. Promote the development, construction and operation 
of complementary, world-class FEL or short-pulse 
facilities for multidisciplinary research with open 
access

2. Ensure transparent and efficient access and optimum 
support of users 

3. Coordinate technical developments

4. Coordinate training and education

5. Ensure efficient communication, external and internal

6. Represent European FEL science and technology
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Core Activities of EuroFEL

1. Promote the development and construction of state-
of-the-art FEL and SPS facilities for multidisciplinary 
research with open access

1.1 Promote the construction of complementary, state-of-the-art FEL and 
SPS facilities requested by a multidisciplinary user community

1.2 Ensure state-of-the-art operation of all FEL and SPS facilities
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Core Activities of EuroFEL

2. Ensure transparent and efficient access and optimum 
support of users

2.1  Offer a common information and guidance portal for the FEL user 
community

2.2  Coordinate and harmonise application and information on proposals 
at the participating infrastructures

2.3 Provide a platform for joint coaching and training of new users
2.4 Develop a common user strategy and outreach to users
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Core Activities of EuroFEL

3. Coordinate technical developments

3.1 Develop a strategy for & coordinate future technical developments 
3.2 Initiate and support expert groups and centres of excellence and the 

exchange of staff
3.4 Support coordinated use of test facilities 
3.5 Support collaboration with neighbouring communities and industry
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Core Activities of EuroFEL

4. Coordinate training and education

4.1 Promote and coordinate training of technical and supporting staff
4.2 Promote and coordinate training of students and early career staff and 

summer schools
4.3 Support the attraction and exchange of staff
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Core Activities of EuroFEL

5. Ensure efficient communication, external and internal

5.1 Communication with funding agencies, politicians, media and the 
general public on the EU level

5.2 Communication with industry 
5.4 Communication with related technical and scientific communities 
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Core Activities of EuroFEL

6.  Represent European FEL science and technology 
encompassed by the consortium

6.1 Provide scientific and technical expertise and expert opinions
6.2 Initiate and respond to policy initiatives
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EuroFEL as European distributed infrastructure

Definition by ESFRI (see ESFRI roadmap 2008):

A European distributed infrastructure, as recognised by ESFRI, is a singular research 
infrastructure, having a unique Name and legal status, Director or board of directors 

, Management Structure , Strategy and Development Plan , Access point for 
users , Annual Report and Fiscal address although its research facilities have multiple 
sites. 

⇒ reflected in the planned organisational structure

A European distributed infrastructure has to have a pan-European interest, i.e. unique 
laboratories or facilities rendering services for the efficient execution , with critical 
mass , of top-level Community research, ensuring open access to all interested 
researchers based on scientific excellence and on the quality of the user proposals , 
creating a substantial added value with respect to facilities with a more limited scope. 
A European distributed infrastructure must bring significant improvement in the relevant 
scientific and technological fields, establishing a common standard and metrology of the 
technical offer in all sites, and addressing a clear integration and convergence goal of 
the scientific and technical standards offered to the European users in its specific field of 
science and technology. 

=> covered by the Core Activities of EuroFEL
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ERIC as legal framework?

Adopted in June 2009
Complication: 
The members are the 
governments 
Still problems with 
implementation in MS
(e.g. Germany, Switzerland)
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EuroFEL as ERIC – why?

1. Flexible framework offered by EC

2. Expectation of future financial support

3. Fiscal advantages

4. Underlines the pan European character 

5. Stronger coordinating effect than a network

6. Better supports the realisation of the RI as a whole
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EuroFEL ERIC

EuroFEL “Operation & Research”

Scientific and Technical 
Advisory Committee

Management Board
• EuroFEL Director

• EuroFEL Secretary

• Activity Board Spokespersons

Management Support Team*

Participant Council

• Member & Associated
Organisations

• Users

• Observers

Training
Board

Technical 
Board

User Interface
Board

Outreach
Board

Industry
Forum**

General Assembly
• Member countries
• Intergovernmental organisation
• Directors of member organisations

* Management Support Team
• Secretariat
• Communication person
• Webmaster
• Industry Contact person

**Through which industrial 
partners meet and express their 
needs and receive direct 
communication by paying a fee to 
EuroFEL

Organisational structure
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EuroFEL Statute
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Internal Regulations as part of CA

1. Membership Criteria for New Parties
2. Core activities of EuroFEL
3. Organisational Structure
4. Scientific and Technical Advisory Committee (STAC)
5. Operation of EuroFEL as distributed Research Infrastructure with 

pan-European access
6. Users Access
7. Joint Technical Developments
8. Joint Training Activities
9. Communication and Dissemination 
10. Relationship with Industry
11. Intellectual Properties
12. Principles for financing consortium activities

Financial Rules 
In-kind Contributions

13.  Procurement Procedures

Annex: Model contract for R&D projects
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ERIC as legal framework?

Adopted in June 2009
Complication: 
The members are the 
governments 
Still problems with 
implementation in MS
(e.g. Germany, Switzerland)
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How to continue?

Directors’ meetings: 
25-26 Nov 2010 (PSI), 25 Feb 2011 (DESY); TelCo 04 Feb 2011
General MoU as framework for continued collaboration
European XFEL included as partner
MoU based on IRUVX-PP “core activities”
SC consisting of facility directors or their representatives
1st SC meeting in May (?) to decide on activities, financing, structure
Appendices to MoU for individual activities   =>  meetings tomorrow
Vision: 
establish a strong “Collaboration of European FEL and SPS Facilities”, 
seen as a coherent entity, in close contact with lasers and synchrotrons, 
and the science community
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Joint technical activities

35

Activitiy 1 2 3 4 5 De
1 High QE, long lifetime photocathodes 1 2 1
2 High gradient, accelerating structures and peripherals 3 1
3 Electron beam diagnostics 4
4 Joint undulator development (In‐vacuum, superconductive, multi‐wavelength) 4
5 Laser/Seeding (HHG etc.) 3 1
6  Concept for attosecond FELs 1 2 1
7 Beamline optics for FELs 2 1
8 Metrology of optical components 2 2
9 Damage studies of FEL relevant optics 1 3
10 Photon diagnostics 1 3
11 Readout electronics and software 1 1
12 Simulation software (3D LSC, CSR, wavefront propagation, etc.) 2 1
13 Joint test beamline 1 2
14 Fs‐timing and synchronization for pump‐probe experiments on FEL accelerators 4

further suggested technical collaborations:
RF source developments 1

1: very important, is part of our current RTD plan, no collaboration needed or wanted
2: very important, is part of our RTD plan for the next 2-3 years, 

significant own resources, collaboration welcome
3: necessary development within the next 3 years, little own resources, collaboration needed
4: less important but benefitial for us, interested to collaborate
5: no interest in topic or collaboration 

Questionnaire, ranking by MAX-lab, STFC, PSI, DESY
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Joint training, communication, etc. activities

36

Activitiy 1 2 3 4 5

1 White paper on the European  FEL landscape in 2020  ‐ FEL science & infrastructures in EU 3 1
Joint Training Activities

2 Joint FEL Machine Schools for PHD and Postdocs (like MC‐FEL proposal) 2 2
3 Joint FEL Photon School for PHD and Postdocs (like MC‐FEL proposal) 1 3
4 Joint User Experiment School for PHD and Postdocs (like MC‐FEL proposal) 1 2 1
5 Joint FEL Introduction Courses based on FEL book by A. Lindblad 1 1 1
6 Joint FEL Summer School for students 1 2 1

7
Joint Management Schools for PhDs and Postdocs (like MC‐FEL proposal) on e.g. project & 
self management, intercultural team work, writing, CVs  1 1 1 1

8 Courses on softskills together with joint technical/scientific  workshops 1 1 1 1
9 Training courses for engineers 1 2 1
Communication/Outreach activities

10 EuroFEL website 3 1
11 Central user portal 1 1 1 1
12 Brochure “What is EuroFEL” 2 1 1
13 Brochure “Research opportunities at FELs” 2 1 1
14 Brochure " What is a FEL" 1 2 1
15 EuroFEL quarterly newsletter 1 2 1
16 Lobbying event in Brussels for politicians and stakeholders 1 2 1
17 Presentation on FEL conference 2011, Shanghai 1 3
18 Presentation on ESOF 2012, Dublin 1 1 1
19 Tour with journalists to FEL facilities & partners 2 2
20 Joint industry workshops e.g. µTCA electronics 1 1 2

Further suggestions:
PSI EuroFel Workshop: Quantum optics at an XFEL (fundamental research) see details in word dx

PSI
Training on how to collaborate with Industry (legal framework and procedures) for 
scientists and engineers  X

PSI
Training on IPR for scientists, including using patent research in preparation of scientific 
project X
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Conclusions

IRUVX-PP almost completed
We know much better

why we want to collaborate
in which areas we want to collaborate
how we can organise our collaboration

IRUVX-PP partners and European XFEL agree to 
establish jointly a strong European Collaboration 
of FEL and SPS facilities => MoU
The first step will be a number of activities under 
the new MoU, initially with little external funding
FP8 funding schemes will help supporting and 
structuring EuroFEL
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Thank you,

HZB,

for hosting the Annual Meeting!


