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The EURISOL Design Study
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Energetic Radioactive Beam Facilities in Europe

CRC, Louvain-la-Neuve, Belgium
delivering ISOL beams since 1989

REX-ISOLDE, CERN
delivering ISOL beams since 2001

GSI, Darmstadt, Germany
delivering IF beams since 1990

MAFF, Munich, Germany
ISOL beams

SPES, Legnaro, Italy
ISOL beams

EXCYT, Catania, Italy
ISOL beams

GANIL, Caen, France
delivering IF beams since 1984
(SPIRAL) ISOL beams since 2001 Dubna ISOL beams
SPIRAL II
ISOL beams

HIE-ISOLDE
ISOL beams

FAIR
IF beams



2nd generation RIB 

HIE-ISOLDE

SPIRAL II

5.5 MeV/u

ISOL in Europe: the next 5 years
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Kr yields 
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100kW direct production
5 MW spallation n target
→ 100 MeV/u RIB

For 90Kr :

x 105 increase in yield for ISOL products 
from existing RIB (e.g. REX-ISOLDE)

X 100 increase from 2nd generation ISOL



Peter Butler   (CERN & Liverpool)  
JOINT UK Nuclear and Particle Physics meeting on the beta-beam 17-18 Jan 2005

EURISOL yields

FAIR:

FAIR:

FAIR:

FAIR:

FAIR:
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Eurisol layout
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Approved Design Study
2005-2009

• Detailed engineering oriented studies and 
technical prototyping work

• 20 participants from 14 countries
• 21 contributors from Europe, Asia and 

North America
• Total Cost : 33 M€
• Contribution from EU : 9 M€
R&D will benefit 2nd generation ISOL projects

Project starts Feb 1 2005
Kick-Off Orsay 3-4 Feb
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Eurisol schematic

Beta-Beam R&D:
60 GHz source
6He, 18Ne optimisation
Bunching, stacking, 
acceleration of RIB
Low energy ν physics
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EURISOL: possible sites
• European Joint Laboratory -

INFN-Legnaro and GANIL,
funded mostly by host state(s)

• CERN, funded by subscription
• Green-field site in less-favoured region 

near nuclear physics institute,
funded by European Structured Funds

Review of funding mechanism during DS



CERN option for driver: 
Superconducting Proton Linac

Hall 1 Hall 2

Hall 3

H- RFQ RFQ1 chop. RFQ2 RFQ1 chop. RFQ2β 0.52  β 0.7           β 0.8 dump

Source  Low Energy section    DTL Superconducting section

45 keV                       3 MeV             120 MeV                                              2.2 GeV

40MeV   237MeV

6 m 64 m 584 m

PS / Isolde

Stretching and
collimation line

Accumulator Ring

Debunching

 383MeV

668 m

DTL  CCDTLchopping



Peter Butler   (CERN & Liverpool)  
JOINT UK Nuclear and Particle Physics meeting on the beta-beam 17-18 Jan 2005

European NP Roadmap
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Future RNB facilities
Location Driver Post-accelerator Fragment

separator Type of facility

GSI –FAIR 
synchrotron,
heavy ions: 
1.5 A GeV

- ‘Super-FRS’ In-Flight

EURISOL protons, 1 GeV,
1-5 MW

CW Linac, 
up to 100 A MeV - ISOL

USA: RIA
Rare Isotope
Accelerator

900 MeV protons
heavy ions:

400 A MeV, 100 kW

Linac
up to 8–15 A MeV

4-dipole
Separator ISOL, In-Flight

JAPAN: RIKEN 
RIB Factory

Ring-cyclotrons
up to 400 A MeV (light
ions); up to 150 A MeV

(heavy ions)

-

3 fragment
Separators

storage & cooler
rings

In-Flight



Peter Butler   (CERN & Liverpool)  
JOINT UK Nuclear and Particle Physics meeting on the beta-beam 17-18 Jan 2005

Why 60 GHz

Pascal Sortais

Plasma density ~ (frequency) 2



Possible sites for EURISOL

GANIL

CERN
Legnaro

Liverpool

Valencia Catania

Less-favoured 
regions
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RIA Layout

Target/
Ion Source
Modules

Target/
Ion Source
Modules

Post Accelerator

Experimental Areas:
1: < 12 MeV/u 2: < 1.5 MeV/u
Experimental Areas:
1: < 12 MeV/u 2: < 1.5 MeV/u

2

Isobar
Separators
Isobar
Separators

Gas Catcher/
Ion Guide
Gas Catcher/
Ion Guide

Fragment
Separator
Fragment
Separator

Fragmentation
Production Target

Driver
Ion Source
(H through U)

Driver
Ion Source
(H through U)

1 3 4

Driver Linac ( to 400 MeV/nucleon)Driver Linac ( to 400 MeV/nucleon)

RFQ’s

3: Nonaccelerated 4: In-flight fragments3: Nonaccelerated 4: In-flight fragments
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