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World ISOL accelerated beams

3 MeV/u

linac

8,9,11Li, 10-12Be, 10C, 17F, 
24-30Na, 28-32Mg, 61-63Mn, 61,62Fe, 66,68Ni, 
67-71,73Cu, 74,76,78,80Zn, 70Se, 
88,92,94,96Kr,96Sr, 108In, 106-110Sn, 
100,102,104,122,124,126Cd, 138,140,142,144Xe, 
140,142,148Ba,148Pm, 153Sm, 156Eu, 
182,184,186,188Hg, 200Po,202,204Rn   

(72)

3 kW1.4 GeV

protons

REX ISOLDE

(CERN)

2001

10-25 MeV/u

cyclotron

6,8He, 14,15,19-22O, 18F, 
17-19,23-26Ne, 
33-35, 44,46Ar, 74-77Kr                         

(25)

6 kW100 MeV/u

heavy ions

SPIRAL

GANIL (FRANCE) 

2001

14 MeV/u

linac

8,9,11Li, 10,11Be, 18F, 
20,21,25,29Na,23Mg, 26Al                         

(12)

50 kW500 MeV

protons

ISAC

TRIUMF

(CANADA) 2000

5-15 MeV/u

tandem

7,10Be, 17,18F, 26Al,  76-79Cu, 67,83-85Ga, 
78,80,82-86Ge, 69As, 83,84Se, 92Sr, 

117,118,120,122,124,126Ag, 
126,128,130-136Sn, 129Sb, 129,132,134,136Te  

(44)
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Coseners meeting Sept 10-11 2008

Next generation ISOL facilities in Europe

SPIRAL II

HIE-ISOLDE

EURISOL SPES



HIE-ISOLDE
Increase in REX energy from 3 to 10 MeV/u

(first step in increase to 5.5 MeV/u)

RFQ cooler, Super-HRS for isobaric separation
REX-TRAP, REX-EBIS upgrades

Increase proton intensity 2  6 A (LINAC4, 
PSB upgrade); target + ion-source upgrade

Approved by CERN November 2009

Solid state laser ionisation
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Radioactive ISOL beam yields
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Future Upgrade Plans

� SPIRAL2 � post-acceleration to ~ 100 MeV/u

� HIE-ISOLDE � replacement of PS Booster by 
SPL  (10 kW → 30 kW → 100 kW → �)

� EURISOL � 4MW Hg converter



ISOL in North America
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CARIBU: Californium Rare Isotope Breeder Upgrade @ ATLAS

CARIBU upgrade

Fall 2009: 2 mCi source  tests & yields studies

Winter 2009 � Spring 2010: 80 mCi source  1st expts.

Summer 2010: 1 Ci source  Full research program



MHB    RFQ   MEBT (Chopper and Buncher)

2 Booster +
2 ATLAS
cryomodules

CARIBU

EBIS

Energy Upgrade 
Cryomodule

2 PII cryomodules

2 new G=0.062 
cryomodules, 
12 cavities

Ion trap 
experiments

Recoil separator

Increase intensity of stable beams from ATLAS by factor >10
Increase intensity of CARIBU reaccelerated beams by > 5-10
Increase intensity of in-flight radioactive beams by >100

Proposed ATLAS efficiency and intensity upgrade



TRIUMF



TRIUMF e-linac



208Pb

132Sn

78Ni

Standard-Model 
and CVC tests

Halo nuclei and 
neutron skin

proton-induced fission
Fundamental 
Symmetries 
EDM, PNCProton drip line

Littoral shallow

132Sn

78Ni

Evolution of shell 
structure:  towards the 
r process path

High yields and fewer 
isobaric contaminants

photon-induced fission
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Accelerated 132Sn yields (per second)
(fission factories only)

HRIBF 105 4.5 MeV/u (now)
REX-ISOLDE 106 3 MeV /u (now)
CARIBU 5.104 10 MeV/u (2010)
TRIUMF p-driver 107 5 MeV/u (2010)

CARIBU phase 2 106 14 MeV/u (2013)
HRIBF HDU 2.108 4.5 MeV/u (2013)
HIE-ISOLDE 108 10 MeV/u (2014)
TRIUMF e-driver 5.108 5 MeV/u (2015)
SPES 5.108 9 MeV/u (2015)
SPIRAL-2 2.109 7 MeV/u (2015)

EURISOL 1011 150 MeV/u (2025)



Comments

� Only ISOLDE and HRIBF have 
accelerated fission fragments

� Maximum energy trade-off for intensity, 
particularly for ECR charge-breeder

� Issue of isobaric and charge-breeder 
background

� Issue of target size for extraction of short-
lived radionuclides
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