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ESS In Kind contribution
And other International Collaborations
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RF Systems

TARGET

MIRACLES

Instrument

In-Kind Contribution

ACCELERATOR

MEBT

Accelerating element: complete 

subsystem that goes after the 

RFQ and integrates: design, 

manufacturing, diagnostics, 

control, assembly and testing.

RF chains: 1 for RFQ and 5 for DTL. 

Composed by klystrons, modulators, 

loads, waveguides, interlocks and LLRF

The spallation process takes place when the 

accelerated proton beam hits the Tungsten bricks 

of the 11-tonne target wheel. This will produce 

neutron brightness for scientific experiments 

across multiple disciplines.

Time-of-Flight backscattering instrument for polymer science, energy 

materials, and magnetism studies. 
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ESS In-Kind Contribution - Accelerator
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ESS In-Kind Contribution – Target 
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ESS In-Kind Contribution - Intruments
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OTHER 

INTERNATIONAL PROJECTS

Muti_Harmonic Buncher 

ISOLDE ISRS

ESS Neutrino Super Beam 

Project

Collaboration agreement on particle 

accelerator technology development 

between ESS Bilbao and the Belgian 

Nuclear Research Centre (SCK CEN) for 

Myrrha project.
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ELENA Association
Mission and Members 
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➢ ELENA is an association to promote cooperation 
within Europe in the field of neutron sources based 
on an accelerator and a stripping reaction to 
produce neutrons

➢ created on September 10th, 2020 

➢ Commitment of Members: initiate 
✓ collaborations 
✓ conferences, workshops and meetings 

in order to create an effective eco-system for research 
and applications in all areas of science and industry 
around these neutron sources.

ELENA Mission
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Current members from

✓ESS Bilbao, Spain
www.essbilbao.org

✓Institutt for Energiteknikk (IFE), Norway
www.ife.no/en/

✓Jülich Centre for Neutron Science (JCNS), Germany
www.fz-juelich.de/jcns/EN

✓ Laboratoire Léon Brillouin (LLB), France
www-llb.cea.fr/en/

✓ Laboratori Nazionali di Legnaro (LNL), Italy
www.lnl.infn.it

✓ Mirrotron Ltd., Hungary
www.mirrotron.com/en

✓ SARAF Accellerator Facility, Israel
nrcn.gov.il

✓ Uppsala Universitet, Sweden
www.uu.se
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ELENA Current Members

http://www.essbilbao.org/
http://www.ife.no/en/
http://www.fz-juelich.de/jcns/EN
http://www.lnl.infn.it/
http://www.mirrotron.com/en
http://www.nrcn.gov.il/
http://www.uu.se/
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ELENA Projects
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European Neutron

Ecosystem
LENS Vision Landscape Document

The Role of HiCANS
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LENS: League of advanced European Neutron Sources
https://lens-initiative.org/

The League of advanced European

Neutron Sources (LENS) has the not-

for-profit purpose of promoting the

cooperation and projects between

European-level neutron infrastructure

providers that offer a transnational user

programme.

https://lens-initiative.org/
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➢ since 2000:

8 older reactor-based facilities closed

➢ Neutron knowledge centers created

(JCNS, GEMS, LLB, IFE)

➢ 2004:

1 new research reactor becomes 

critical (FRM II @ MLZ)

➢ 2030 / 33:

shut-down of HFR @ ILL 

(≈ 60 years after first criticality!)

according to present planning 

Neutron facilities in Europe. Larger facilities indicated in 
red. Sources that are no longer operating are marked with 
an X. ESS is under construction. © LENS – Stephanie 
Chapman

LENS: League of advanced European Neutron Sources

How to maintain a viable ecosystem for > 5000 users
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The Future European Flagship Facility

➢ not more of the same, 

but entirely new 

experiments!

➢ initially 15 instruments

for > 5000 users

➢ provides capability,

only limited capacity

➢ 13 founding members

vulnerability past 2033: 
only 4 major sources 
left
(ESS, MLZ, ISIS, SINQ) 
for > 5000 users

European Spallation Source ESS
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LENS: League of advanced European Neutron Sources

How to maintain a viable ecosystem for > 5000 users
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Five other facilities

Sustainable Ecosystem Scenario

A projection of available instrument days in Europe, based on full implementation of 

currently funded upgrades and all potential but currently unfunded upgrades of national 

and international facilities. As a result, by 2040, European capacity in neutron science would 
be broadly level with capacity available at the end of 2019 but with possible reductions in 

capability as a consequence of shutting the ILL. This graph updates the equivalent Figure 11 

in the 2016 ESFRI report [2] and is plotted as integral number of instrument days (operation 
days x number of instruments) for all facilities. "Five other facilities” contains the sum of the 

contributions of NPL (REZ), BNC (BRR), TRIGA (Vienna), RID (HOR) and MARIA to highlight 

the significant contribution these five small facilities make together. The names in brackets 
are the ones used in the 2016 ESFRI report.

NPL (REZ), BNC (BRR), TRIGA (Vienna), RID (HOR), MARIA

ESS

MLZ

ISIS

SINQ

ILL
BER II

Orphée

vulnerability: 
only 4 major sources left 
for > 5000 users
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LENS Vision Lanscape

❖ “The only route for entirely new facilities with significant capacity

are High Current Accelerator-driven Neutron Sources (HiCANS), 

which could occupy the role played by national reactor-based

sources in the past….”.

❖ “…Due to their considerable flexibility - in terms of cost, capacity and 

capability - HiCANS could play an important role in sustaining the 

European neutron science ecosystem...”
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ARGITU
A unique infrastructure

fostering the R&D ecosystem in

Euskadi and Beyond
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ARGITU, Baseline Design - Overview
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Fostering Neutronic R&D ecosystem…
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…aligned with IKUR strategy 2030
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ARGITU

Accelerator System 
Current Status and Perspectives
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Injector – Ion Source + LEBT
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RFQ – Medium-Term Goal: 3 MeV beam

Segments #2,#3 finished, and #4 expected soon

Power couplers v1.0 tested in low and high power

Tuning algorithm improved

Beadpull and tuning during 2024
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RF Power System

❖ Long term operation of the Klystron is being 
carried out at CPI at California

❖ Delivery to ESS Bilbao is planned before 
the end of 2023.

❖ Modulator, Waveguides and other auxiliaries 

are ready at our RF Test Stand in Bilbao.

❖ RF Power System integrated test is 

scheduled to run in parallel with the RFQ 
tunning activites
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ARGITU

TMR System 
Current Status and Perspectives
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The Target Station: Design

Beryllium maximize the neutron yield for 32 MeV 

protons (~ 2-3 1014 n/s)

If the Brag peak is in the Be target, blistering will be 

produced within few hours of operation. 1 mm 

vanadium layer is added to stop protons. 

Introducing 45º between Target and beam the cooling 

area is increased. 
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The Target Station: General Layout

In order to maximize the available space for instruments, the Target is designed for vertical extraction. 

Target and moderators integrated in a beryllium reflector to increase the neutron moderation efficiency. 

The TMR will be surrounded by an aluminum vessel and a 1.5 m diameter shielding of different layers
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The Target Station: Moderator

Even though the total neutron yield of the source is relatively low, the neutrons will be distributed in a small volume.  

The “1D finger moderator ” configuration will allow to define a dedicated moderator per instrument. An optimization 

process performed to proposed moderators for 4 instrument lines and a beryllium reflector. 

The moderators are placed in two different planes symmetrically from the proton beam  
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The Target Station: Moderator

A comparison with other facilities, gives ARGITU a 50%-time average flux than that of ISIS-TS2 H/CH4 moderator
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ARGITU

Instrument Suite
Current Status and Perspectives
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CONCLUSIONS

❖ESS Bilbao is successfully delivering the Spanish In-Kind contribution to ESS (European 

Spallation Source, in Lund) 

❖ We are as well starting other International Collaborations leveraging the know-how and 

capabilities obtained through the contribution to ESS

❖ESS Bilbao, together with the user ś community and the industry, is working in the 

development of the ARGITU project, a HICANs that will foster R&D ecosystem in 

Euskadi and Beyond

❖ARGITU is aligned with the local (Basque) R+D strategy and is part of the ELENA 

Association, whose members are actively promoting the important role that these

infrastructures could play in sustaining the European neutron science ecosystem, as 

highlighted by LENS Vision Landscape document. 
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ESS BILBAO – Further information

¡¡Click here for more information !!
ESS Bilbao

https://www.essbilbao.org/wp-content/uploads/2022/06/corporativo_en.mp4?_=1

