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Hos t Countries  of Sweden and Denmark  

   

  Cons truction   47.5%  

  Opera tions          15% 

     

Non Hos t Member Countries  

     

  Cons truction   52.5% 

  Opera tions          85%  

 

In-kind Deliverable s     ~ 3% 

Cash Inves tment       ~ 97% 

In-kind Deliverable s    ~ 70% 

Cash Inves tment       ~ 30% 

 

 

 

 

 

 

 

 

Switzerland 

Norway Poland 

Czech Republic 

Hungary 

Lithuania  

Es tonia To be 

determined 
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Aarhus University 

Atomki - Institute  for Nuclear Research 

Agder University 

Bergen University 

CEA Saclay, Paris 

Centre  for Energy Research, Budapest 

Centre  for Nuclear Research, Poland, (NCBJ) 

CERN, Geneva 

CNR, Rome 

CNRS Orsay, Paris 

Cockcroft Institute , Daresbury 

DESY, Hamburg 

Delft University of Technology 

Edinburgh University 

Elettra  – S incrotrone  Trieste  

ESS Bilbao 

Helmholtz-Zentrum Geesthacht 

Huddersfie ld Univesrity 

IFJ  PAN, Krakow 

INFN, Catania  

INFN, Legnaro 

INFN, Milan 

Institute for Energy Research (IFE) 

Institut Laue-Langevin (ILL) 

Rutherford-Apple ton Labora tory, Oxford (ISIS

Kopenhagen University 

Lodz University of Technology 

Lund University 

Nuclear Physics Institute  of the  ASCR 

Oslo University 

Paul Sherrer Institute  

Roskilde  University 

Tallinn Technical Univesrsity 

Technical University of Chemnitz 

Technical University of Denmark 

Technical University Munich 

Science  and Technology Facilities Council  

(STFC) 

University of Tartu 

Uppsala  University 

WIGNER Research Centre for Physics 

Wroclaw Univesrity of technology 

Warsaw University of Technology 

Zurich University of Applied Sciences  

(ZHAW) 

   
   

   

   

   

   

   

   

   

   

   

   

   

   

   

     

    
 

  

 

   

  

 

  

   



    

   

Des ign  Drivers : 

 High Average  Beam Power 

  5 MW 

 High Peak Beam Power 

  125 MW 

 High Availability  

Key parameters : 

-2.86 ms  pulses  

-2 GeV 

-62.5 mA peak 

-14 Hz 

-Protons  (H+)  

-Low los ses  

-Minimize  energy use  

-Flexible  des ign for mitigation and 

future  upgrades  
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Topic  Va lue  (k€) 
  

Cold linac wire  scanne rs 

Beam instrumenta tion for ta rge t and tuning beam dump 

Medium-be ta  klys trons 

High-beta  klys trons  or IOTs 

Cables , power dis tribution cabine ts 

Des ign, cons truction, insta lla tion of water cooling skids and pipes 

High-beta  modula tors 
  

Open in-kind contributions  

Although severa l of these  a re  la rge  commercia l items with little  or small 

potentia l for deve lopments  but with large  commercia l risk, potentia l inte res t 

has  been expres sed by a  few pa rtners . 

Tota l remaining poss ible  IK is  65 045 k€ 

EPFL? 
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20232021 20222020

NC LINAC 
READY 

RFI ISRC & LEBT  
IN PIECES 

CDS INSTALLATION 
STARTS 

NCFE COMMISSIONED  
BUT DTL 5 

1370 MeV 
PROTONS 

AVAILABLE 

RFI DTL4 (1st DTL) 

 
ASSEMBLY 

STARTS 

       2GeV    
   PROTONS 
AVAILABLE 

RE-DESIGN  
APPROVED 

CRYOPLANT 
READY 

  
TESTING 
STARTS  

  
PROTOTYPES 

TESTED 

 
PROTOTYPE 
LAUNCHED 

  
CAVITY 

ORDERED 

 
PROTONS ON 

TARGET 

   
TUNNEL & FRONT 
END BUILDINGS 

 
CRYOPLANT 

ORDERED 

RF FOR 
HIGH 
BETA 

READY  O  
MEDIUM BETA 

READY 

 
IOTS OR 

KLYSTRONS 

   
IOT PROTOTYPEs  

DELIVERED 

  
PROTOTYPES 

ORDERED 

ESS ADU 
STARTS 

  
PROTOTYPE  
ORDERED 

DATA EXTRACTED BY P6 PLANNING - APRIL 2016 PREPARED BY WP LEADERs & L. LARI, L. GUNNARSSON 
CHECKED BY J. WEISEND 

APPROVED BY M. LINDROOS  
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LAUNCHED 
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STARTS  

START RFQ  
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PARTIAL ACCESS to 
G04 AND CTL DUCT  

FULL ACCESS TO GALLERY 

RFI 1ST SPOKE CM 

ISRC & LEBT & RFQ & MEBT 
COMMISSIONED  

MEU  

     



–

• Early in 2009 afte r the  ESS s ite  decis ion the  acce le ra tor divis ion (AD) 

cons is ted of two person, today we a re  86 

• Forming an ESS acce lera tor collabora tion permitted us  to ea rly launch 

a  des ign update  and s ta rt IK prototyping based on mature  des igns  

from very experienced partners  

• The small ESS team initia lly focused on the  Technica l requirements , 

cos t book, schedule , finding in-kind partners  and recruitment 

• After a  few interna tiona lly renowned experts  joined AD, it pe rmitted 

some Technica l deve lopment work to s tart in Lund e .g. Modula tor 

deve lopment, cryogenics  work, beam ins trumenta tion and more  

• Today AD focuses  on Project management, some technica l 

deve lopments , integra tion work, technica l coordina tion, ins ta lla tion 

and RATS planning, commiss ioning planning and opera tion planning. 
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Part 

II 

Elec trica l s chematic  

90 kV opera tion 

 

Closed loop 
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• ESS is  we ll into cons truction and the  acce lera tor project is  

progress ing according to plan towards  firs t beam a t 572 MeV in 

June  2019 

• The ESS facility is  built by a  collabora tion of some 100 research 

ins titutes  and univers itie s  

– The Accelera tor is  built with a  very high percentage  of IK contributions  (>50%) 

with mos t major accele ra tor sys tems  be ing des igned, prototypes  and built 

outs ide ESS and we are  s till looking for partners ! 

• Prototypes  for the  a ll major acce le ra tor e lements  a re  now being 

as sembled and tes ted and the  low energy part is  under 

manufacturing 

• The Accelera tor Divis ion is  recruiting according to plan and will be  

ready to take  ownership of the  acce le ra tor, ins ta ll it, commiss ion it 

and ente r it into opera tion for the  2019 miles tone  

• Most future  la rge  sca le  project a re  like ly to be  IK projects  and this  is  

a  very powerful model. Toge ther we  are  s tronges t! 
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acce le ra tor collabora tion  

 

Thank you for lis ten ing! 





 

I��=��I0��e- µ .d

neutron µ different to x-ray

contrast hydrogen / deuterium.

not increasing with Z2

neutron x-ray

x-ray

neutron



Energy (MeV) Frequency /MHz No. of Cavitie s  Temp / K RF power /kW 

Source  0.075 - 0 – ~300 – 

LEBT 0.075 - 0 – ~300 – 

RFQ 3.6 352.21 1 – ~300 1600 

 3.6 352.21 3 – ~300 20 

 90 352.21 5 – ~300 2200 

Spoke  220 352.21 26 (2/CM) 0.5 opt ~2 330 

571 704.42 36 (4/CM) 0.67 ~2 870 

2000 704.42 84 (4/CM) 0.86 ~2 1100 

HEBT 2000 – 0 – ~300 – 

          

2.4 m 4.5 m 3.6 m  40 m 54 m 75 m 179 m 

75 keV 3.6 MeV 90 MeV 220 MeV 571 MeV 2000 MeV 

352.21 MHz 704.42 MHz 



     

• A plan for a ll P re limina ry and Critica l Des ign Reviews  have  

been e stablished and is  executed and a  de ta iled p lan fo r 

ins ta lla tion  has  been comple ted 

• Prototypes  for e .g. Elliptica l SC cavitie s , spoke  cavitie s , 

modula tor, spoke  RF amplifie rs , klys trons  have  been comple ted 

and a re  be ing te s ted 

• The  ion source  (IS2), the  acce le ra tor cryoplant and tes t s tand 

and ins truments  cryoplant is  unde r cons truction. The RFQ and 

MEBT manufac turing have  been launched  and the  DTL 

manufacturing will be  launched in April 

• A ta sk force  with contracted s ta ff from indus try has been se t-up 

to comple te  a ll Technica l annexes  for IK contracts  

• A tes t s tand proposed by las t years  annual review for 

integra tions  te s ts  have  been se t-up with equipment on loan 

from CERN and a  license  to ope ra te  the  klys tron will soon be  

ava ilable  

• The  ESS modula tor p rototype  pre sently be ing te sted a t the  

tes t s tand, the  firs t ESS 704 MHz klys tron has  gone  through 

Factory acceptance tes t and has been rece ived in Lund for 

tes ting  

• The  divis ion has  been re -organized to avoid split re sponsibility 

for WPs be tween groups and to s trengthen work on inte rfaces . 

The  firs t 3 technicians have  been recruited. 

• Topica l regular collabora tion works hops  have  been launched 

for SCRF and beam instrumenta tion to s trengthen 

communica tion and know-ho transfer be tween a ll involved 

pa rtne rs  

 30 

P RE PA RED BY L. LA RI  and   E .SARG SYAN

CH ECKE D BY  WP L E ADE RS an d GROU P L E ADE RS

APP ROVE D BY M . LI NDRO OS
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02-Ma y-2017 Ful l Ac cess t o G02 T est  St and, C old B ox - PR EL IMINAR Y 

PRE PARE D BY L .L ARI  and  E. S ARGSYAN

CHE CKED BY WP LE ADE RS  and GROUP LE ADERS

APP ROVE D BY M. L IND ROOS
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