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Motivation                  

Since the first year of operation, REX-ISOLDE has been 
delivering numerous post-accelerated radioactive 
beams. An additional database to the ISOLDE database 
is being done, including REX efficiencies for more than 
50 isotopes corresponding to 17 elements. Based on 
this data the intensities of post-accelerated beams were 
extrapolated for the upgrade of the ISOLDE facility, the 
so-called High Intensity and Energy ISOLDE project.

J. Cederkall et al., nucl. Phys. A746 (2004) 17c-21c
D. Voulot et. al. Nucl. Instrum. and Meth.  A, proceeding of 
the EMIS 2007 conference, to be published
ISOLDE Yield Database: http://isolde.web.cern.ch/ISOLDE/



Design Study

Compilation of data into a REX-
ISOLDE database

data compiled from minutes and logbooks of about 50 runs in 
2003 to 2006

data from 17 elements
produced at REX-ISOLDE 
up to 2006

web application to access 
the data is ready

open information: A/q, Energy, ISOLDE yield, total 
efficiency, REX-ISOLDE intensities, separator, target

user restricted information: breeding times, efficiencies for 
REXEBIS, REXTRAP and the transfer line, contaminants
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The REX-ISOLDE smörgåsbord
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Compilation of data into a REX-
ISOLDE database

red numbers:
ISOLDE yields from database
Estimated efficiencies
REX-ISOLDE intensities calculated with estimated efficiencies
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HIE-ISOLDE objectives

increase both the beam energy and intensity

beam quality improvement (smaller emittance, higher 
charge state, better mass resolution)

The physicist planning an experiment will need

Information about beam intensities

purity of the specific beam of interest

HIE-ISOLDE: The technical options, November 2006
HIE-ISOLDE physics report, October 2007
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HIE-ISOLDE schedule

2006 2007 2010

Scenario 1.2s cycle,
Linac 2

0.9s cycle,
Linac 2

0.9s cycle,
Linac 2

0.9s cycle,
Linac 4

Protons/Pulse [x1013] 3.2 3.2 3.2

3.1

1.61

6.4

Av. current [µA] 1.9 3.0 6.4 

Gain factor 0.97 1.55 3.28
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HIE-ISOLDE schedule

task scheduled

Fast cycling PSB May 2009

Targetry for Linac 4 April 2009-2010

REX LINAC upgrade April 2013

REX trap and charge breeder April 2011
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HIE-ISOLDE option

Linac4

Decreased cycling time from 1.2s to 0.9s

Average current of 6.4μA instead of 
1.9μA

Space charge limit of REXTRAP at 108

ions/bunch → using PHOENIX ECRIS 
charge breeder in parallel to REXEBIS for 
high intensity radioactive beams

Upgrade of the LINAC to a 
superconducting machine → final energy 
of 10MeV/u

PHOENIX ECRIS
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Assumptions for the calculations

Beam availability in 2010 3 x present beam

Upgraded EBIS

PHOENIX ECRIS

Tbreed decreased by factor 4

Tbreed =200ms

Decay losses due to short half lives were taken into account

REX-LINAC typical efficiency 80%

Interpolated breeding times and efficiencies from measured data
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Interpolated data from REX-ISOLDE

Data taken from REX-
ISOLDE database

Efficiencies measured on 
radioactive beams

Breeding times for REXEBIS
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Already estimated RIB intensities

HIE-ISOLDE physics report, October 2007
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Already estimated RIB intensities

HIE-ISOLDE physics report, October 2007
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Already estimated RIB intensities

HIE-ISOLDE physics report, October 2007

A
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Already estimated RIB intensities

HIE-ISOLDE physics report, October 2007



Design Study

Conclusion

REX-ISOLDE post-accelerated intensities soon available 
from outside

HIE-ISOLDE post-accelerated intensities have been 
estimated for a number of key isotopes assuming an 
upgraded EBIS in parallel with a Phoenix ECRIS

Could be extended to other cases if interest is shown

In average 3 times more intense beams, with higher 
energy capabilities 

Rather conservative estimates, relying on measured 
data. Progresses in targetry may result in higher 
intensities.
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thanks to

P. Butler, P. Delahaye, L.M. Fraile, M. Lindroos,
K. Riisager, M. Turrión, D. Voulot, F. Wenander

and the ISOLDE Group

Thank you for your attention!
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