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ECOS REPORT: Describethe researchperspectivesat EU with

high intensity stableion beams,categorizeexisting facilities and

identify the opportunities for a dedicated new facility in

EUROPE

HIGH INTENSITY STABLE ION BEAMS IN 

EUROPE

ECOS: European Collaboration on Stable ion Beams.

(http://www.ensarfp7.eu/project/ecos) 
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Marek Lewitowicz (GANIL, Caen)

Adam Maj (IFJ-PAN, Krakow )
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LINCE: high -intensity superconducting LINAC 

- Wide range of ions, from protons to Uranium

- Wide range of energies, up to 10 MeV/u for 238U

- High-intensity accelerator (1 mA light ions Ą 10 pmA heavy ions)

LINCE: energy booster using heavy-ion synchrotron:

- 50 MeV/u for light ion species

- 200 MeV for p, d, t

PROGRAM: 

- Basic and fundamental science

- Applications of nuclear physics 

ECOS-LINCE facility : a FIRST CLASS high-intensity heavy-ion accelerator

for stableions,with energiesat and abovethe Coulomb barrier .

ECOS-LINCE proposal
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The ECOS physics case:

ü Nuclear structure: low, medium and high spin

ü Reaction mechanisms

ü Charge-exchange reactions

ü Isomers

ü Ground-state properties

ü Astrophysics

ü Super-heavy elements

Energy booster:

ü Nuclear equation of state (EOS)

ü Fundamental physics: neutrinoless double-beta decay

Main objective: provide a heavy-ion facility to carry out studies demanding high-

intensity stable beams and/or long-run experiments (months of continuous beam 

time!)

Basic Nuclear Physics
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What LINACs can do better (than cyclotrons)

ECOS-LINCE 2013, Ulli Koester, Grenoble

Modern radioisotopes are currently investigated/used to diagnose and/or 

treat in a more efficient way the different tumours. 

Radioisotope production
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LINCE working parameters

LINCE must provide 7000 hours of availability/year, with high stability and 

reliability for long run experiments: 5000 hours for ECOS science and 2000 

hours for Applications.

Main characteristics:

· Protons to Uranium: 1 mA max intensity at target Ą e.g., 48Ca (8+) > 10 

pµA

· CW LINAC, energy up to 10 MeV/u (protons 45 MeV, 238U @ 8.5 MeV/u). 

Based on superconducting QWR cavities and/or CH structures. 

· SYNCHROTON, energy up to 50 MeV/u for light ion species & 200 MeV 

for d, t. Based on FFAG (superconducting cavities, magnets).

· Full -SC ECR ion source for high-charged & high-intensity ion beams (e.g., 
238U @ 34+). High stability and reliability.

· CW RFQ for 1 Ò A/q Ò 7.

· High-resolution magnetic spectrometer. Based on superconducting magnets.  

TAKE ADVANTAGE OF RECENT DEVELOPMENTS FOR HIGH INTENSTY 

LINACS (SPIRAL2, FAIR, FRIB, ATLAS upgrade)
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Experimental areas 

@ 10 MeV/u
ECR ion source

Multiharmonic 

buncher (MHB)

RFQ

Superconducting linac @ 

10 MeV/u (QWR or CH)

Reaction  

target

High voltage 

platform

Experimental areas 

@ 200 MeV/u

FFAG synchrotron

@ 200 MeV/u

Reaction  

target
Magnetic 

spectrometer

LINCE CONCEPTUAL LAYOUT

LINCE ñenergy 

boosterò a Fixed-

Field Alternating 

Gradient (FFAG) 

accelerator
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C1: ɓ = 0.045, f = 72.75 MHz

C2: ɓ = 0.077, f = 72.75 MHz

C2: ɓ = 0.077, f = 72.75 MHz

C3: ɓ = 0.15, f = 109.12 MHz

RFQ f = 72.75MHz

LINCE LINAC: 

ñ60 MV equivalent 

electrostatic acceleratorò

MHB2 f = 36.250 MHz

MHB1 f = 18.125 MHz

Rebuncher

Pre-design studies

COMPACT DESIGN: 

- 26 cavities

- 4 cryomodules
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Pre-design 

(going on)

Detailed design

HORIZON 2020(?)

Construction Commissioning

2012-16 2017/18 2019/22 2023

Possible planning & status

INFRADEV 2014

Participant Country

ALBA Spain

CEA/IRFU France

CNRS-IPNO France

FABIS Spain

GANIL France

GSI Germany

IFJ-PAN Poland

INFN-LNS/LNL Italy

STFC-Oxford United Kingdom

UHU Spain

CERN (* tbd) Switzerland

TOTAL 3 Mϵ

ECOS-LINCE DESIGN STUDY:  PARTICIPATION OF ALL NUCLEAR PHYSICS 

LABORATORIES IN EUROPEAN UNION

WORK PACKAGES

WP1 Beam dynamics

WP2 Technology of accelerators

Task 1Ion source

Task 2Buncher

Task 3RFQ

Task 4Cryomodules& cavities

Task 5Thin Target developments

WP3 Post acceleration (FFAG)

WP4 Spectrometer

Task1Superconducting magnet

Task2Optical design

Task3GEM detector

WP5 Hardware/Softwarefor safe operation

WP6 Dissemination and outreach

WP7 Site location study

WP8 Economical and legal issues
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ECOS-LINCE:

Possible European Sites 
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SPAIN


