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Behind the Scenes
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More than 550 employees from 
over 55 countries all over the 
world, and in excess of 100 
collaborating institutions, are 
constructing and building the 
world’s most powerful neutron 
source
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A coalition of 13 European countries

Host countries

Construction 
47.5%

Operations
15%

Non host member countries

Construction 
52.5% 
(of which 70% is in-kind 
deliverables)

Operations
85%

Sweden, Denmark Czech Republic, Estonia, France, Germany, 
Hungary, Italy, Norway, Poland, Spain, 
Switzerland, United Kingdom.

The European Spallation Source *ERIC established in 2015
*ERIC legal framework was created by 
the European Commission in 2009



IKRC.29 – 19-20 March, 2024
Courtesy Mark Robinson



What is an In-Kind Contribution?

Key advantages
• Develop and maintain the Member’s industrial base

• Boosts the professional and social capital of the 

member’s scientists and engineers

• Enhanced status for their respective national 

institutions that are part of the global communities

• Distribution of the work to the Members is a major 

driver in fostering a community of innovators

Many 
benefits

Cash 
contribution

In-Kind 
contribution

à ESS Bilboa – SOCIO-ECONOMIC IMPACT
The Spanish contribution from ESS Bilbao to ESS European Spallation Source ERIC 

https://www.essbilbao.org/wp-content/uploads/accelerate/Accelerate_Report.pdf
https://www.essbilbao.org/wp-content/uploads/accelerate/Accelerate_Report.pdf


In-Kind Contribution Process
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In-Kind Agreement Process

− Technical requirement/scope

− Product compliance with European Directives

− National regulation and harmonized standards

− Project Quality Plan

à Methodology supported by ESS Management System and ESS handbooks

à Tools to facilitate data transfer and integration

à Continuous follow up from technical experts from In-Kind partner and ESS

Contracts between ESS and In-Kind partners are composed of In-Kind Collaboration Agreements and 
Technical Annexes



IK status – March ‘24 Table 1 - Current IK totals per Project for March 2023 

Values kEUR  Mar 2024 CONSTRUCTION IN-KIND REPORTING

% IKC PLANNED & POTENTIAL

% ACCREDITED & APPROVED

             PROJECT
Accredited 

*

Approved 

& 

Endorsed

Total

TOTAL 

***

11  Accelerator Systems 70,682 185,870 256,552 50.3% 0 30,891 287,443 56.4% 75% 222,557 510,000

12  Target Station 12,148 81,044 93,192 60.1% 0 204 93,396 60.3% 65% 61,604 155,000

13  Neutron Scattering Systems 16,095 160,958 177,053 50.6% 0 7,560 184,613 52.7% 65% 165,387 350,000

14  Integrated Control Systems 10,309 5,555 15,864 21.7% 0 425 16,289 22.3% 50% 56,711 73,000

Total - All 4 projects 109,233 433,427 542,660 49.9% 0 39,080 581,740 53.5% 506,260 1,088,000

Total - All ESS 29.4% 31.6% 747,250 1,843,000

*Includes completed German Direct Contracts, **Calculated compared to 2013 Budget, ***2013 Budget Totals 

All
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2003
Concept design 
of ESS 
presented

2009
Decision to 
site ESS in 
Lund

2012
ESS design 
update phase 
complete

2014
Start of 
construction

2019
Start of initial 
operations 
phase

2024
Today

2027
First science

13

Timeline



SAR4 / SRR4 preparations
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SAR and SRR Scope and General principles
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Courtesy Thomas Hansson
SRR4 / 5 preparation meetings



Knowledge Transfer continuous Tracking
Tracking of In-Kind Contribution status

DRAFT version - the current version is still in work, for all questions… please contact Christine Darve To be checked

IK No. WP Description Member
State In-Kind Partner CB Value

(2013 Euro)
Criticalit

y
ESS Work Package

Leader / Coordinator

External Work 
Package
Leader / 

Description of any EXTRA
KT Needs

Due Date
of KT

KT required
before BOT? KT STATUS

KT 
Confir
med 

Suggested 
Criticality

Commen
t by 

Joakim 
Open questions : Suggested 

Criticality Open questions : Suggeste
d Comment Open 

questions : Suggested Comment Open questions :

1 AIK 2.1 Linac Magnets Italy Elettra Sincrotrone Trieste           6 785 000 1 Hakan Danared Davide 
Castronovo None Yes Doc already delivered Yes 1

AIK 2.1

none 1 none 1 AIK2.1 completed. See Hakan summary 18/6/24 1 Completed

2 AIK 3.1 MEBT Spain ESS Bilbao Consortium           4 522 285 1 Håkan Danared Ibon Bustinduy None Yes Doc already delivered Yes 1

AIK 3.1

none 1 none 1 AIK3.1 completed. See Hakan summary 18/6/25 1

Equipment will be delivered by end Aug. 
2024. Waiting for the design description. 

Incl. detailed dwg. CE/Safety 
Assessment. (Already on Juelich server)

3 AIK 3.4 Radio-frequency 
Quadrupole France

The French Alternative 
Energies and Atomic Energy 

Commission
          8 710 000 1 Bryan Jones Anne-Catherine 

Chauveau None Yes Doc already delivered Yes 1
AIK 3.4

none 1 none 1 1 Completed

4 AIK 3.5 Ion Source and Low-Energy 
Beam Transport Italy National Institute for Nuclear 

Physics INFN - Catania           4 543 000 1 Alejandro Garcia Sosa Luigi Celona None Yes Doc already delivered Yes 1
AIK 3.5

none 1 none 1 AIK3.5 completed. See Hakan summary 18/6/24
Catania delievred, Modif by ESS implemented (chopper modified) 1 Completed

5 AIK 3.6 Drift-Tube Linac with BPMs, 
BCMs Italy National Institute for Nuclear 

Physics INFN - Legnaro         16 761 000 2 Håkan Danared
(Bryan)

Francesco 
Grespan 

On-going tasks: Assembly 
and tuning of DTL5 - 

Installation and testing of 
DTL2,3,4 - Planned tasks: 

RF Conditioning and beam 

BOD - 2024 Yes
Knowledge of design / 

drawings, assembly and 
operation of DTL tanks

No 2

AIK 3.6

Equipement is installed and 
documents transferred 1

KT documentation Strongly 
Improved

2-->1
1 final doc to be validated by end june (good feed-back)

AIK3.6 to be completed in 2025! See Hakan summary 18/6/24 1 to be accreditated in spring 2025

6 AIK 4.1 Spoke Cryomodules France The National Center for 
Scientific Research         17 451 000 3 Paolo Pierini Guillaume Olry None End of 2023 Yes

Transfer of documents  / 
new designs and support by 

partner at repairs and 
installation

No 3
AIK 4.1

KT documentation Strongly 
Improved

 3-->2
2

Spoke CM 14 is under test in UU 
and will replace the failed CM13 

(beam vacuum lost/venting)
1 Missing 13 and 14. Paolo , NCR  in EAM 1

Warm conditioning on going. No major 
show-stopper with documentatation and 

knowledge transfer.

7 AIK 5.1

Elliptical Linac H-ECCTD, 
High Beta Elliptical cavities 

and cryomodule 
demonstrator

France
The French Alternative 

Energies and Atomic Energy 
Commission

          4 294 000 1 Paolo Pierini Pierre Bosland None End of 2024 Yes Transfer of documentation No 1

AIK 5.1 No particular KT issue

1 No particular KT issue 1 this proto done -- connect with new AIK ? 1 Completed

8 AIK 5.2 Elliptical Cryomodules 
Components Supply France

The French Alternative 
Energies and Atomic Energy 

Commission
        38 618 000 2 Paolo Pierini Pierre Bosland None End of 2024 Yes Transfer of documentation No 1

AIK 5.2
No particular KT issue

2--> 1
1 No particular KT issue 1 Typical packaged agreed and specific CM doc. will be arriving by end of 

2024 1 To be completed in 2026

9 AIK 5.3 Elliptical Cryomodules 
Engineering and Assembly France

The French Alternative 
Energies and Atomic Energy 

Commission
        19 395 000 2 Paolo Pierini Pierre Bosland None End of 2024 Yes Transfer of documentation No 1

AIK 5.3
No particular KT issue

2--> 1
1 No particular KT issue 1 Typical packaged agreed and specific CM doc. will be arriving by end of 

2024. As design final delievered when last CM delievered 1 To be completed in 2026

10 AIK 5.5

Technical assistance in 
installation and 

commissioning of the 
medium and high beta 

France
The French Alternative 

Energies and Atomic Energy 
Commission

             600 000 1 Paolo Pierini Pierre Bosland None End of 2024 Yes
Technical assistance in 

installation and 
commissioning

No 1

AIK 5.5 No particular KT issue

1 Labor ongoing with CEA staff 
during  hardware commissionning 1 till end of commissioning 1 To be completed in 2026

11 AIK 5.6
Medium Beta Elliptical 

Cavities, Fabrication and 
Testing

Italy National Institute for Nuclear 
Physics INFN - Milano         11 150 000 3 Paolo Pierini Daniele Sertore None End of 2024 Yes Transfer of documentation No 2

AIK 5.6
No particular KT issue

3--> 2
2 waiting for final spare cavities 

installation 1 AIK5.6 to be completed in 2025! See Hakan summary 18/6/24
equired for operation received with the CM 1 Documentation prepared by AD 

Accreditation expected 2025

12 AIK 5.7 High-beta elliptical cavities,  
fabrication and testing

United 
Kingdom

Science and Technology 
Facilities Council - Daresbury         25 248 730 3 Paolo Pierini Mike Ellis None End of 2023 Yes Transfer of documentation No 2

AIK 5.7
No particular KT issue

3--> 2
2 waiting for final spare cavities 

installation 1
AIK5.7 to be completed in 2025! See Hakan summary 18/6/24

required for operation received with the CM by the end of 2024 (last 
CM on site)

1 Documentation prepared by AD 
Accreditation expected 2025

13 AIK 6.1 Gamma Blockers Poland The National Center for 
Nuclear Research              136 839 1 Inigo Alonso --> 

Hakan Karol Szymczyk None Yes Doc already delivered Yes 1
AIK 6.1

No particular KT issue 1 No particular KT issue 1 AIK6.1 completed. See Hakan summary 18/6/24 1 Completed

14 AIK 6.2
Beam delivery system with 

optics and rastering 
magnets

Denmark Aarhus University           2 635 000 3 Håkan Danared Heine Dølrath 
Thomsen None End of 2023 Yes

Presence of partner during 
installation and hardware 

commissioning - to be tested 
No 2

AIK 6.2
No particular KT issue

3--> 2--> 1? (under control)
1

installation completed and 
documentation ready for 

finalization at test
1 AIK6.2 completed. See Hakan summary 18/6/24 1 Completed

15 AIK 7.1
Emittance Measurement 
Unit for the low energy 

beam transport
France

The French Alternative 
Energies and Atomic Energy 

Commission
             311 000 1 Cyrille Thomas / 

Johan Noris Pierre Bosland None Yes Doc already delivered Yes 1

AIK 7.1
No traceability in TCM 

1 No traceability in TCM 1

AIK7.1 completed. See Hakan summary 18/6/24
FBS structure complited and Asset/EAM node created  e.g. PBI BCM : 
https://chess.esss.lu.se/enovia/link/21308.51166.33024.10507/valid 

Electrical Dwg exist (in French) from the original dwg. Implementation 
of device control system has been modified by ESS.

Operation to conduct the preparation for the operation manual. 

2
Completed and acreditated 

tech.  installation and issue found (see 
TAC Sep 2024)

16 AIK 7.10 APTM Grid Electronics Sweden Lund University              130 000 2 Cyrille Thomas / 
Johan Noris

Anders J 
Johansson None 04 Oct 2023 Yes

Complete support for 
installation and testing; final 

documentation
No 2

AIK 7.10
No traceability in TCM 

stay 2

1 No particular KT issue
 2--> 1 1

AIK7.2 completed. See Hakan summary 18/6/24
FBS structure complited and Asset/EAM node created  e.g. PBI BCM : 
https://chess.esss.lu.se/enovia/link/21308.51166.33024.10507/valid 1  

17 AIK 7.11
Preliminary Design 

Evaluation of the Target 
Imaging Optical System

United 
Kingdom

Science and Technology 
Facilities Council - Cockcroft 

Institute
             100 000 1 Andreas Jansson -->  

Johan Noris
Justin 

Greenhalgh None Yes Doc already delivered Yes 1
AIK 7.11

No traceability in TCM 1 No traceability in TCM 1 AIK7.11 completed. See Hakan summary 18/6/24 1 Completed

18 AIK 7.12

High Speed multi-channel 
MicroTCA.4 platform for 
fast BPM and fast BPM 

systems

Estonia Tallinn University of 
Technology              213 250 3 Johan Noris ? None End 2023 Yes

FPGA implementation 
(source, verification code) 

and documentation ; 
Transistor shortage 

No 3
AIK 7.12

No traceability in TCM 
--> TBC with WP7

2 No particular KT issue
3--> 2 1 AIK completed. (see Hakan summary 18/6/24) 1 Completed

19 AIK 7.13
Development of 

Luminescent Coating for 
High Power Target

Sweden University West              220 230 2 Cyrille Thomas /
Johan Noris Shrikant Joshi None Mid 2023 Yes Final PBW coating, coupons 

and production data No 2
AIK 7.13

No traceability in TCM 
--> TBC with WP7

2 No traceability in TCM 
--> TBC with WP7 1 N/A for operation manual

20 AIK 7.2
Beam Diagnostics (Doppler 
Shift Measurement for Low-

Energy Beam Transport)
France

The French Alternative 
Energies and Atomic Energy 

Commission
               78 000 1 Cyrille Thomas /

Johan Noris Franck Senee None Yes Doc already delivered Yes 1
AIK 7.2

No traceability in TCM 1 No traceability in TCM check with Johan 1 Completed

21 AIK 7.3 Non-invasive profile 
monitor (NIPM) France

The French Alternative 
Energies and Atomic Energy 

Commission
          1 546 386 3 Cyrille Thomas /

Johan Noris
Jacques 

Marroncle None Late 2024 Yes
Final IPM component 

delivery, assistance with 
beam commissioning

No 3

AIK 7.3
No traceability in TCM 

--> TBC with WP7

2
Equipment delivered, Tests planend 

in May 
3--> 2

2

AIK7.3 to be completed in 2024! See Hakan summary 18/6/24
FBS structure complited and Asset/EAM node created  e.g. PBI BCM : 
https://chess.esss.lu.se/enovia/link/21308.51166.33024.10507/valid 2 accreditation expected in 2024

Installation on going (see TAC sep 2024)

22 AIK 7.4 Wire Scanner Acquisition Italy Elettra Sincrotrone Trieste              563 000 1 Thom Shea --> Johan 
Norin Mario Ferianis None Yes Doc already delivered Yes 1

AIK 7.4
No traceability in TCM 1 No traceability in TCM 1 AIK7.4  completed. See Hakan Summary 18/4/24 1 Completed

23 AIK 7.6
Beam Diagnostics Imaging 

Systems (integrated into 
PBIP)

Norway University of Oslo           2 041 000 2 Cyrille Thomas /
Johan Noris Erik Adli None 29 Aug 2023 Yes

waiting for Final component 
and documentation delivery 

?
No 2

AIK 7.6
No traceability in TCM 

--> TBC with WP7
2 No traceability in TCM 

--> TBC with WP7 1 AIK7.6 completed. See Hakan summary 18/6/24 1 Completed

24 AIK 7.8 Beam Diagnostics (Cold 
Linac Wire Scanners) Denmark Aarhus University              398 131 3 Cyrille Thomas /

Johan Noris
Heine Dølrath 

Thomsen None Mid 2023 Yes
As-built and verification 

documentation may still be 
pending from vendor for non-

No 3
AIK 7.8

No traceability in TCM 
--> TBC with WP7

3 No traceability in TCM 
--> TBC with WP7 1 AIK7.8 completed. See Hakan summary 18/6/24 NA

25 AIK 7.9 Neutron beam loss monitor 
(BLM) France

The French Alternative 
Energies and Atomic Energy 

Commission
          1 180 000 2

Irena Dolenc 
Kittelmann / Johan 

Noris

Thomas 
Papaevangelou None End 2024 Yes Completion of installation 

and commissioning No 2

AIK 7.9
No traceability in TCM 

--> TBC with WP7

2 No traceability in TCM 
--> TBC with WP7 2 AIK7.9 to be completed in 2024! See Hakan summary 18/6/24 2

expected accreditation by 2024

shortage of electronics components. Still  
ic BLM not essential for BoT (TBC)

26 AIK 8.1 RF for Warm Linac Spain ESS Bilbao Consortium           6 644 000 2 Morten Rostrup Forup 
Jensen Pedro Gonzalez None Yes one klystron missing Yes 2

AIK 8.1
No traceability in TCM 

--> TBC with WP8
2 No traceability in TCM 

--> TBC with WP8 2 AIK8.1 to be completed in 2024! See Hakan summary 18/6/24 1 To be accreditated in 2024

27 AIK 8.2 LLRF Poland Polska Grupa Energetyczna           4 877 000 2 Morten Jensen Krzysztof Czuba None Yes Remaining package will be 
delivered with final delivery. No 2

AIK 8.2
No traceability in TCM 

--> TBC with WP8
2 No traceability in TCM 

--> TBC with WP8 2 AIK8.2 to be completed in 2024! See Hakan summary 18/6/24 1 To be accreditated in 2024

28 AIK 8.3

RF Distribution / 
Superconducting linac 

waveguides and directional 
couplers

United 
Kingdom

Science and Technology 
Facilities Council - University 

of Huddersfield
        16 730 000 2 Morten Rostrup Forup 

Jensen Paul Aden None Yes Doc already delivered Yes 2

AIK 8.3
No traceability in TCM 

stay 2

2 No traceability in TCM 
stay 2 AIK8.3 completed. See Hakan summary 18/6/24 1 Completed

29 AIK 8.4 RF Local protection system Hungary
Institute for Nuclear 
Research, Hungarian 
Academy of Sciences

          2 200 000 3 Morten / Rafael 
Montano József Molnár None

TBD, ESS is still 
waiting for final 

delivery.
Yes

The overall concept was 
provided by ESS but the 

Signal Conditioniong Boxes 
(SCBs) delivered by Atomki 

No 3

AIK 8.4
No traceability in TCM 

--> TBC with WP8

3 No traceability in TCM 
--> TBC with WP8

AIK8.4 to be completed in 2025! See Hakan Summary 18/4/24
check with Morten NA

30 AIK 8.7 Phase-Reference Line Poland Warsaw University of 
Technology           1 470 000 1 Morten Rostrup Forup 

Jensen Krzysztof Czuba None Yes Doc already delivered Yes 1
AIK 8.7

No traceability in TCM 1 No traceability in TCM 1 AIK8.7 completed. See Hakan summary 18/6/24 1 Completed

31 AIK 11.1--> 10.1
Cryogenic distribution line, 

elliptical linac and test 
stand

Poland Wroclaw University of 
Science and Technology           6 650 000 1 Philipp Arno

jianqinzhang
Jaroslaw 
Polinski None Yes Doc already delivered Yes 1

AIK  10.1
No traceability in TCM 

1 No traceability in TCM 2
AIK11.1 to be completed in 2024! See Hakan summary 18/6/24

Quality to be improved - no priority
Philipp: check with jianqinzhang or Joakim

1 To be accreditated in 2024

32 AIK 11.2 --> 10.2 Cryogenic Distribution Line; 
Spoke Linac France The National Center for 

Scientific Research           2 448 000 2 Philipp Arno
jianqinzhang Patxi Duthil None Yes Doc already delivered Yes 2

AIK  10.2
No traceability in TCM 

stay 2
2 No traceability in TCM 

stay 2 1 Philipp: check with jianqinzhang or Joakim 1
CDS SAR to be completed on Sep 10 

2024
Cool down expected Oct. 2024

33 AIK 11.3 Cryogenic distribution line, 
LINAC elliptical Poland Wroclaw University of 

Science and Technology              540 000 2 Philipp Arno
jianqinzhang

Jarolsalw 
Polinski None Yes Doc already delivered Yes 2

AIK 11.3
No traceability in TCM 

stay 2
2 No traceability in TCM 

stay 2 1
AIK 11.3 completed. See Hakan summary 18/6/24

Requested few dwg. (10/1000)
Philipp: check with jianqinzhang or Joakim

1 Completed

34 AIK 12.1 Linac Warm Units (LWU) United 
Kingdom

Science and Technology 
Facilities Council - Daresbury         10 812 000 2 Marcelo Juni Ferreira Paul Aden None Yes doc !! Yes 3

AIK 12.1
No traceability in TCM 

raise 2--> 3
3 No traceability in TCM 1 AIK12.1 to be completed in 2024! See Hakan summary 18/6/24

delivery flow improving (everything in house) 1 Accreditation expected 2024

35 AIK 17.1

Design, Development and 
Experimental Evaluation of 

the High Voltage Power 
Converter Module for IOT 

Modulator

Estonia Tallinn University of 
Technology                50 000 1 Marko Kalafatic ? None Yes Doc already delivered Yes 1

AIK 17.1
No traceability in TCM 

--> TBC with WP17

1 No traceability in TCM 
--> TBC with WP17 1

AIK17.1 completed. See Hakan summary 18/6/24
Review on doc (when Carlos left) done- with peer reviewers 1 Completed

36 AIK 17.2 Power Converters for 
Magnets to the ESS Linac Italy Elettra Sincrotrone Trieste           2 580 000 1 Marko Kalafatic Roberto 

Visintini None Yes Doc already delivered Yes 1
AIK 17.2

No particular KT issue 1 No particular KT issue 1 AIK17.2 completed. See Hakan summary 18/6/24 1 Completed

37 AIK 17.3
Power Converter Systems 

of the ESS Linac Project (PC 
Installation Phase I & II)

Poland
The Henryk 

NiewodniInstitute of Nuclear 
Physics

             313 200 2 Marko Kalafatic Dariusz Bocian None Yes Manpower KT Yes 1
AIK 17.3

No particular KT issue
2--> 1

1 No particular KT issue
2--> 1 1 AIK17.3 completed. See Hakan summary 18/6/24

done - Conf. by Joakim 1 Completed

38 AIK 17.6 Klystron Modulators for 
RFQ and DTL Spain ESS Bilbao Consortium           3 450 370 1 Marko Kalafatic Pedro Gonzalez None Yes Doc already delivered Yes 1

AIK 17.6
No particular KT issue 1 No particular KT issue 1 AIK17.6 completed. See Hakan summary 18/6/24

done - Conf. by Joakim 1 to be accreditated in 2024

39 AIK 17.7 Spoke RF Power Stations Italy Elettra Sincrotrone Trieste         19 451 000 3 Marko Kalafatic Cristina Pasotti None Yes Transfer of documentation Yes 2
AIK 17.7

No particular KT issue
3--> 2

2 No particular KT issue
3--> 2 1 AIK17.1 completed. See Hakan summary 18/6/24

Technical solution  - tetrode  - all clear -after confirmation from Joakim 1 Completed

40 AIK 19.1
Extra support for the SCL 

installation and 
commissioning

Poland WUST 324 000 1 Paolo Pierini None Yes Transfer of documentation Yes 1

AIK 17.8

1 2 Initial Operation 1 to be accreditated in 2024

41 AIK 7.10 APTM Grid Electronics Sweden Lund University 1 None Transfer of documentation Yes 1
AIK 17.9

1 Johan TBC NA

AIK 14.1 Ion Expert Norway Bergen Univ. 216 000 1 1 AIK14.1 completed. See Hakan summary 18/6/24 1 Completed

AIK 19.3 Four Spare Mb cavities Italy INFN Milano 1 025 000 Paolo Pierini 2 Initial Operation
AIK 8.6 Manpower for RF intallation Poland IFJ PAN 5 281 000  Morten 1 AIK8.6 completed. See Hakan summary 18/6/24 1 Completed

AIK 10.1 Manpower for CM tests Poland IFJ PAN 6 950 000 Paolo Pierini 2
AIK10.1 to be completed by 2026!. See Hakan summary 18/6/24

Quality to be improved - no priority
Philipp: check with jianqinzhang or Joakim

1 to be accreditated in 2026

AIK 8.8 Test/Installation RF and Spoke RFPSPoland IFJ PAN 971 999 Morten 1 AIK8.8 completed. See Hakan summary 18/6/24 1 Completed

AIK 17.12 SRF and cryogenics Support Poland IFJ PAN 647 000 Paolo Pierini 2 AIK17.12  to be completed in 2025! See Hakan summary 18/6/24 1 to be accreditated in 2025

AIK 19.2 Software for TS2 programme Poland Lodz UT 490 000 Paolo Pierini 2 Initial Operation 1
AIK 3.7 MEBT installation Spain ESS-Bilbao 400 000 Paolo Pierini 1 AIK3.7 completed. See Hakan summary 18/6/24 1 Completed

AIK 8.15 Spoke Prototype Tests at FREIA Sweden Uppsala 6 000 000 Paolo Pierini 1 AIK8.15 completed. See Hakan summary 18/6/24

AIK 10.2 Spoke  CM tests at FREIA Sweden Uppsala 13 400 000 Paolo Pierini 1 AIK10.2  completed. See Hakan summary 18/6/24 

1 AIK 17.7 Installation of spoke RF power stationsItaly Elettra Sincrotrone Trieste 270 000 1 To be accreditated in 2024

Feb 2nd, 2024 March 18, 2024 June 4, 2024 Sep.8, 2024



Examples: Context of Paradigm Evolution
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1750s 1850s 1950s 2050s

SCIENCE
(gestation)

TECHNOLOGY
(growth)

BUSINESS
(maturity)

ORGANIZATION
(society)

INDUSTRIAL
economy

MOLECULAR (NBIC)
economy

INFORMATION
economy

Solid state physics
Information theory

Chips
Operating systems

WWW

New media
IT services

Portals

The Adaptive 
Enterprise

Materials & life science facilities are keys 
to new economy

Ec
on

om
ic

 v
al

ue
 a

dd
ed

Year
It's Alive - The Coming Convergence of Information, Biology, and Business Christopher Meyer 2003

• Nanotechnology
• Biotechnology
• Information technology
• Cognitive science
• Materials

Triangle of knowledge – The Ecosystem



Communication channels
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ØILO – Field Coordinators
ØIK Network and former Field Coordinators
ØIn-Kind Committee reviews (restricted)
ØEC Grants (e.g. ENRIIC)
ØERIC-Forum (WP9)
ØBig Science Forum
ØHEPTech
ØIUPAP-WG14 & socio-economical studies
ØMore at https://cdarve.web.cern.ch/ 

  "Create value for Swedish industry and society by transferring new 
knowledge, technology, and competence to diverse areas of application." 

Knowledge and Technology Transfer

2024-09-11

https://confluence.esss.lu.se/display/IKM/In-Kind+Support+Network+-+Dashboard
https://www.eric-forum.eu/
https://www.bigsciencesweden.se/calendar/activities/big-science-business-forum-2024/
https://www.heptech.eu/welcome-heptech
https://cdarve.web.cern.ch/


Examples: IKRC.26 & IKRC27 and Motivation
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The In-Kind Management, in close collaboration w/ Quality & Compliance, and Technical Directorates 

(incl. Tech. Office), is continuing and pro-actively supporting In-Kind partners to deliver the required 

engineering components and associated quality :

In-Kind Management to enable / support In-Kind Collaboration

è Strengthening In-Kind ‘bridges’ and Sc. & Tech. communications between:

- In-Kind Partners and their suppliers (providers), 

- Technical Directorate leadership and work package managers (owners) and 

- ESS Central System Engineering Functions (enabler/facilitator/mediate)

ESS 4 Core Values:
• Excellence
• Collaboration
• Openness
• Sustainability

https://confluence.esss.lu.se/download/attachments/335156682/IKRC%2326_IK_MgmtDiv_Support.pdf?api=v2
https://confluence.esss.lu.se/download/attachments/335156682/IKRC.27_14c_IK%20Specialised%20Support_v5.pdf?api=v2
https://confluence.esss.lu.se/display/IKM


Examples: In-Kind Management Home Page

20

And its 
practice …. 

https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home
https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home
https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home


Examples: IKC Equipment Compliance
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Example of innovation

Impact:
- In-house design has permitted to reduce the budgeted

costs by 70% and the space requirements by 80% !
- ESS in partnership with University, industries and In-Kind 

collaboration

Stacked Multi-Level (SML) Modulator

115kV/100A; 3.5ms/14Hz
reduce flicker from the local grid



Spokes Medium β High βDTLMEBTRFQLEBTSource HEBT & 
Contingency Target

2.4 m 4.6 m 3.8 m
39 m

56 m
77 m 179 m

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV

352.21 MHz 704.42 MHz

Reminder: ESS Linac – A Collaborative project

Spoke

Spoke M-β H-β

β 0.5 0.67 0.86

# CM 13 9 21

Cav. /CM 2 4 4

# Cav. 26 36 84

CM L [m] 2.9 6.6 6.6

L [m] 56 77 179

Key parameters:
à 5 MW average beam power
2 GeV
62.5 mA peak
2.86 ms long pulses
14 Hz
4 % duty cycle

96% of acceleration will be provided by superconducting cavities supplied by dedicated high power RF sources

Normal Conducting Super Conducting



Examples: IK support Coll. w/ Industry
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ESS / ICJ Lab and Phytron – Stepper motor
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Example: CERN to ESS KT
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Reminder: Selection of Sweden and Lund as home 
for ESS was based on a number of factors

Competence & higher education

Synergies with research facility 
nearby

Accessibility

Unique energy & sustainability 
ambitions

Site integrated with city



Synergies between 4 main stakeholder 

groups, that together empower solution 

driven and results focused execution of 

projects. 

RI to Enable Science for Society

Research Infrastructure (RI) and industries 

supported by the enlightened organizations and 

education, can generate a sustainable 

environment to serve this purpose



• Knowledge transfer as a socio-economical impact:

• Lessons-learned, best practices and building business cases

• European Infrastructure consortium, ERIC 
• In-Kind model: only viable model for such ambitious  goal
• Education: engaging younger population and University network
• Governance and Collaboration: Boards, Forums, Workshops, Associations (LENS, ESFRI, 

C-ERIC, BrightnESS2, EOSC, SciLab, etc)

• Technology transfer:
• Innovation catalogue : See BrightnESS2 --> “Industry and innovation at ESS”
• Products: RF station, modulator, remote handling, SRF Cavity (ADS), Data: DMSC, AI/ML, 

Toolbox to enhance the control system functionality

Big science and Large-scale infrastructure

https://brightness.esss.se/news-and-press/industry-and-innovation-ess
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3
0

PROTONS

ESS instrument suite



e.g. France 
contributions to ESS

OVERALL CONTRIBUTION 
Construction: € 167.3 M, 8.5 %
Initial ops: € 91.3 M, 11.3 %

IN KIND CONTRIBUTIONS 
– Construction  
Current ambition € 125.4 M, 
75 % 

31 Technical Annexes
• 11 ACCSYS
• 2 ICS
• 18 NSS (6 instruments)

USER COMMUNITY
National neutron source: LLB, 
CRG @ ILL
Principal investigators: 524

CASH CONTRIBUTION  
Construction: € 41.9M
Initial ops: € 91.3 M (Goal 106)

Image of eg DREAM or 
CRYMODULE



French IKC Partners
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CEA
Controls for 
Proton Source, 
LEBT and RFQ

Minister of the 
Armed Forces

Minister of 
Higher 

Education, 
Research 

and 
Innovation

Minister for the 
Ecological and 
Inclusive Transition Commissariat à 

l'énergie atomique et 
aux énergies
alternatives
16 010 staff, 
4,1 billion Euro / year, 
9 research centers
Relevant Directorate: 
à Recherche
Fondamentale

CEA (61%)

Centre national de la 
recherche scientifique
31637 staff, 
€3.3 billion ,
10 national institutes:

CNRS (16%)

31 Technical Annexes
• 11 ACCSYS
• 2 ICS
• 18 NSS

In-Kind
~79 %

à 125,44 kEuro 
 (as per March 12, 2020)

(Cash
~21 %)

ACC
SYS
76%

ICS
1%

NSS
23%

• Magnetism, chemistry of 
materials, Electronics 
phenomena

• Engineering materials, 
geoscience

• Life science and soft 
condensed matter

MAGIC (60%)
CSPEC (50%)

BIFROST (22%)
DREAM (24%)
SKADI (50%)

NMX (14%)

LLB (23 %)

CEA: 
- RFQ
- Elliptical 
Cryomodules
- Diagnostic Linac

CNRS: 
- Spoke cavities 
and Cryomodules
- Cryogenic 
Distribution

• Expanding European 
collaboration

• Transfer expertise from and 
to similar accelerators 
(RFQ, IPHI, CM assembly, 
SONATE)

• Cash flow to institute 
operation (new test zone, 
new amplifier, etc..)

• Labor cost
• Investment in national 

companies (Procurement at 
proximity even if open call 
for tender)

• Patterns


