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Outline

• The HIE-ISOLDE Project

• The LOI campaign

• Some examples of the future 
Physics Program
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So far >600 radioactive isotopes of >60 elements

ISOLDE today offers the largest range of available isotopes of 
any ISOL facility worldwide.
HIE-ISOLDE  aims at increasing the energy of these RIB up to 10A MeV
and their intensity by a factor 10
HIE-ISOLDE will play an important role in the network of ISOL facilities 
preparing EURISOL (with SPIRAL2 and SPES)
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REX-ISOLDE OVERVIEW
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Linac
Length 11 m
Freq. 101MHz (202MHz for the 9GP)
Duty cycle 1ms 100Hz (10%)
Energy 300keV/u, 1.2-3MeV/u
A/q max. 4.5 (2.2MeV/u), 3.5 (3MeV/u)

EBIS 
• Super conducting solenoid, 2 T
• Electron beam < 0.4A 3-6 keV
• Breeding time 3 to >200 ms
• Total capacity 6·1010 charges
• A/q < 4.5

REX-trap
• Cooling (10-20 ms)

Buffer gas + RF
• (He), Li,...,U
• 108 ions/pulse
(Space charge effects >105)

Nier-spectrometer
• Select the correct A/q and 
separate the radioactive ions from 
the residual gases.
• A/q resolution ~150

Total efficiency : 1 -10 %



Scope of HIE-ISOLDE

Energy Upgrade:
The HIE-ISOLDE project 
concentrates on the 
construction of the SC LINAC 
and associated infrastructure 
in order to upgrade the 
energy of the post-
accelerated radioactive ion 
beams to 5.5 MeV/u in 2014 
and 10 MeV/u by 2016

Intensity Upgrade:
The design study for the 
intensity upgrade, also part of 
HIE-ISOLDE, starts in 2011, 
and addresses the technical 
feasibility and cost estimate 
for operating the facility at  
10 kW once LINAC4 and PS 
Booster are online. 



SC Linac Layout
staged installation
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EURORIB’08, Giens, June 9-13

SC linac

M. Pasini

Max energy for 
different A/q :



Overall Current Cost Estimate
• The current total cost of HIE-ISOLDE is 39.3 MCHF materials and 164 

FTE (90 Staff FTE+ 74 Fellows/Phd FTE)

• This includes the beam quality improvement and part of the linac
design study & prototyping costs (4.8 MCHF + 6 FTE) that have 
already been spent, and necessary consolidation costs.

• Funding for the upgrade to 5.5A MeV is complete. 
• 12.4 MCHF of external funding is still necessary to complete the 

project. Various negotiations and grant applications are ongoing,
• Staff is provided by CERN. Fellows/Phd will be funded by Marie Curie 

training network (CATHI) and ISOLDE Collaboration Funds



Call for Letters of Intent 
(deadline May 21)

• 34 Letters submitted

• 284 Participants from 76 Laboratories in 22 Countries

• 30 LOIs make use of the Energy and Intensity increases; 
4 of the intensity upgrade only 

• Major mechanisms are Coulex (13) and transfer(16); 

elastic scattering(3); fission(2)

• (3) letters concern masses and moments; (4) 
astrophysics and (5) major new instrumentation

• Major subjects: Nuclear shapes ; Shell evolution; Halo 
properties; Nuclear astrophysics



LOI participants by Country
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LOI Spokespersons by Country
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Detectors

• Main workhorse : MINIBALL + TREX

• Specific to HIE-ISOLDE: Magnetic spectrometer

• Other detectors :
– MAYA/ACTAR

– HELIOS

– PARIS

– GASPARD

– Neutron detectors

• TSR (Heidelberg)?



Hall Layout (HEBT) >2016



Reactions with an active target

Riccardo Raabe I-119



Around 132Sn



Around 132Sn



Mark HuyseIS470: Kathrin Wimmer

Two-neutron transfer reactions : radioactive beam onto a radioactive target

3H(30Mg,32Mg)1H

Si barrel detector

MINIBALL germanium detector



Shape coexistence in the neutron-deficient 
region around Z=82

Piet van Duppen
I-110



•Study shell effects and pairing effects in fission of unstable actinides
•Inverse kinematics gives access to complete fission distributions

Fanny Rejmund I-122



Conclusions

• HIE ISOLDE will offer an unmatched variety of 
beams at energies of 5.5A MeV (2014) and 10A 
MeV (2016)

• 34 LOIs have been submitted promising a rich 
Physics program. (I have noticed some overlap 
with SPES which will have to be coordinated)

• It will be efficient to share detectors between 
HIE-ISOLDE, SPES and SPIRAL2.

• These 3 facilities will pave the way towards 
EURISOL if the community coordinates its efforts. 
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